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Gidi thiéu chung

WEAP®© |a mét céng cu may tinh phuc vu cong tac quy hoach st dung tdng hop tai nguyén nwéc.
N6 cung cap khung giao dién toan dién, linh hoat va than thién cho viéc phan tich thé ché, chinh
sach. Ngay cang nhiéu cac nha chuy@n mén nganh tai nguyén nwéc cong nhan tién ich cia WEAP
va dwa WEAP vao tap hop cac cong cu mé hinh, co sé dir liéu, bang tinh, hay phdn mém khac cia
ho.

Phan mé& dau nay sé tém tat muc tiéu, cach tiép can va cau tric cia WEAP. N6 ciing téom lwgc noi
dung cla tai lieu hwéng dan ban dau nay (WEAP tutorial); tai liéu dwoc ciu tric dwdi dang mét loat
cac module dé gitp cho ban ndm bét dwoc tat ca cac khia canh tiém nang ctia WEAP. Mac dii cun
sach nay chi hwéng dan céac vi du don gian nhwng no thé hién dwoc hau hét cac kha nang mo phéng
cua WEAP. M6t mo hinh phirc tap hon bao gom cac khia canh ctia mét trwéng hop thye té, sé co
trong may tinh cla ban khi ban cai d&t phan mém WEAP, c6 tén la “Weeping River Basin”. Cac dac
tinh ky thuat cGa chwong trinh dwoc miéu ta chi tiét hon trong sach hwéng dan st dung WEAP
(WEAP User Guide).

bat van dé va muc dich phan mém WEAP

Nhiéu viung dat dang phai di mat véi nhirng thach thirc 16n lao trong viéc quan ly nguén nuéc
ngot. Cac van dé nhw phan bd ngudn nudc co han, chat lvgng méi treong va chinh sach st dung
bén virng tai nguyén nwéc dang ngay cang tré nén quan trong va cép thiét. Viéc tng dung cac hé
théng mé hinh mé phéng truyen thdng khong phai khi ndo ciing dap ng duwoc yéu ciu. O thap nién
trwdc, quan niém phat trién tdng hop tai nguyén nuéc da dwge cong nhan rong rai; n6 dat cac dw an
cung cap nwéc trong bdi cdnh cac van dé vé nhu cau nwéc, chat lwgng nwéce, bdo ton hé sinh théi.

Muc dich WEAP la két hop nhirng gia tri nay vao trong mét céng cu thue hanh cho viéc quy hoach
tai nguyén nwéc. WEAP dwoc phan biét béi cach tiép can téng hop ctia né cho tinh toan nhirng hé
thdng nwéc va sw dinh hwéng chinh sach quan ly tai nguyén nwéc. WEAP coi cac yéu t6 thé hién
nhu céu nwdc nhw cac dang str dung nwdc, hiéu qua cac thiét b, tai st dung, gia ca va phan bd
nguén nwéc, vao mot phia cta phwong trinh. Phia dbi dién cta phwong trinh bao gém céc yéu t6 thé
hién kha nang cung cap: dong chay song ngoi, nwoc ngam hé chra va S chuyen nwédc. WEAP
dwoc xem nhw mdt phong thi nghiém dé khao thi cac chién lwoc phat trién va quan ly nwéc.

WEAP m6 phong mét cach toan dién, dang tin cay va dé& st dung, va c6 muc dich tro giup dac Iwre
chtr khong thay thé cho ky nang cua ngudi lam quy hoach. Nhv mét co s& div liéu, WEAP cung cap
mot hé thong duy tri thong tin vé cung va cau. Nhw mot cong cu dy bao, WEAP m6 hinh hda cac yéu
t6: nhu cau nwdc, kha nang cap nwéc, dong chay, lwu trik nwédc, gay 6 nhiém, xt ly nwéc va dong
thai. Nhw mét cdng cu phan tich chinh sach, WEAP danh gia déy dua, réng dai cac tly chon phat trién
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va quan ly nwéc, va xem xét cac loai hinh str dung nwéc da dang va canh tranh véi nhau trong hé
thong tai nguyén nwéc.

Phat trién va &’ng dung WEAP

Vién méi tredng Stockholm da cung cép cac hé tro' chinh cho viéc phat trién WEAP. Trung tam ky
thuat thuy van cla Cuc ky thuat quan déi My ciing tai tro' cho nhirng cai tién dang ké cia phan mém.
Mot sé cac dbi tac khac nhw Ngan hang Thé gi¢i (WB), Cuc vién trg Hoa Ky (USAID) and Quy Ha
tang kién trac (Global Infrastructure Fund) ctia Nhat ban ciing da cung cap hé tro dw an. WEAP da
dwoc ap dung trong van dé danh gia nguén nwéc & trén mot trdm qudc gia, bao gém Hoa Ky,
Mexico, Brazil, CHLB D¢, Ghana, Burkina Faso, Kenya, CH Nam Phi, Mozambique, Egypt, Israel,
Oman, Trung A, Sri Lanka, An Do, Nepal, Trung Quéc, Han Quéc,va Théi Lan.

Phuwong phap WEAP

WEAP hoat dong dua trén nguyén ly co ban ctia can bang nwéc, WEAP thich hop cho db thi, hé
thong néng nghlep, cac lwu vire don I hodc cac hé thong song phtrc tap. Hon thé nira, WEAP c6
thé khéo l1éo m& rong cac van dé: phan tich cac nhu cau, bao ton nguon nuwarc, quyén dung nwérc,
cac wu tién phan phdi, mé hinh nwéc ngdm va dong chay, van hanh hé chira, thay dién, lan truyén 6
nhiém, cac yéu cau cta hé sinh thai, danh gia kha nang ton thwong va phan tich lgi ich va chi phi
cla dy an.

WEAP phan tich hé théng dwéi dang nhiéu ngudn cung cap (vidu nhu: song lach, nwéc ngam
nhung hé chira, xam nhap man); kha nang |y nwéc, van chuyen nwdc va xi ly nwdce thai, cac yéu
cau cla hé sinh thai, nhu cau nwéc va phat sinh 6 nhiém. Cau tric di liéu va mre d6 chi tiét c6 thé
dé& dang dap (rng cac yéu cau phan tich chi tiét va dé phan chiéu nhirng tac déng gay ra b&i han ché
cla dir liéu.

(Yng dung WEAP bao gdm moét sé giai doan khac nhau. (a) Giai doan Xdc dinh nghién cau
(Study deflnltlon) sé thlet Iap khung thoi gian, bién khong gian, cac thanh phan cta hé théng va céac
d&c trwng cla van dé can giai quyét. (b) Giai doan Mleu ta hién trang (Current Accounts) c6 the
dwoc nhin nhan nhw la bwdce hiéu chinh trong phat trién ng dung, cung cép hién trang nhu cau
nuwadec, tai lwong 6 nhiém, cac ngudn cip nuéc va kha nang dap tng cua hé théng. Nhirng gia thiét
mau chét co thé duorc tich hop vao Current Accounts dé mé ta thé ché, chi phi va cac yéu tb anh
hwéng téi nhu cau nwéc, 6 nhiém, kha nang cip nwéc va ché do thay van. (c) Giai doan Kich ban
(Scenarios) gdbm viéc xay dwng cac phwong an trong Current Acounts va cho phép xac dinh tac déng
cta nhirng gia thiét vé& bién déng hodc chinh sach vé kha nang cap nwéc va sir dung nwéc trog
twong lai. Cubi cung la (d) Giai doan Panh gia kich ban, trong d6 nhirng kich ban dwoc danh gia vé
mirc dd dap rng nhu cau nwdc, chi phi va lgi ich, tinh twong thich véi nhivng muc dich méi truwéng,
va tinh nhay cam véi tinh khéng chac chan trong nhirng bién s quan trong.

Linh vire md hinh may tinh trong nganh tai nguyén nwéc c6 mét lich st 1au dai. B4 c6 nhiéu mé
hinh hién dai va chi tiét that bai do da st dung nhirng céng thirc toan hoc tdi nghia va da qua tham
vong trong viéc cd gang "tdi wu hoa" cac giai phap cho cac van dé thuc té cudc séng. Kinh nghiém
cho thay rang céach tiép can tét nhat 1a xay dwng mét cong cu don gidn va linh hoat dé hé tro, nhwng
khong thay thé cho, nguoi st dung mé hinh. WEAP dai dién cho mét thé hé méi clia phan mém 1ap.
quy hoach tai nguyén nwéc voi viéc khai thac kha nang manh mé cula may tinh ca nhan ngay nay dé
cung cap cho céac chuyén gla tai nguyén nwéc & khap moi noi cé thé tlep cap cac cdng cu thich hop.

Qua trinh thiét ké phan mém Weap da tuan thi mét sé nguyén tac vé phwong phap nhu sau: (a)
cac cong cu dwoc tich hgp trong mét khung giao dién lap quy hoach toan dién; (b) st dung phwong
phap phan tich cac kich ban nham tim hiéu nhiing tac dong clia cac Iwa chon phwong an phat trién
khac nhau; (c) c6 kha nang quan ly cac dbi twong nhu cau st dung nwéc; (d) co kha nang danh gia
tac dong mai trvong; va(e) Dé& st dung, than thién véi nguwdi dung. Nhi'ng nguyén tac nay dwoc chi
tiét trong phan dwéi day.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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Khung quy hoach tich hop va toan dién

Weap dét viéc danh gia cac van dé cu thé ve tai nguyén nwoc trong mot khung giao dién toan
dién. Tinh tich hop dwoc thé hién theo mot sb phuo’ng dién: gitra cung va cau, glua sb lwong va
chét lwgng nwéc, va gitka cAc muc tiéu phat trién kinh té va dac diém han ché cta moi truong.

Phan tich Kich ban

V6&i Weap, truwdc tién ban phai tao tai khoan diéu kién hién tai (Current Accounts ) ctia hé théng
nuwdc dwoc nghién clru. Sau d6, dwa trén mét loat cac xu hwéng kinh té, nhan khau hoc, thdy vén, va
cobng nghé, mét kich ban "tham chiéu" hay con goi "kich ban diéu kién binh thwong" dwoc thanh lap,
dwoc goi la kich ban nén co s&. Sau dé ban cé thé phat trién mot hodc nhiéu kich ban vé chinh sach
v6i nhivng gia dinh khac khau vé sw phat trién trong twong lai.

Céc kich ban c6 thé bao ham mot loat cac cau hoi "diéu gi sé xay ra néu .. chang han nhu: biéu
gl sé xay ra néu tbc do tang trwdng dan sb va phat trlen kinh té thay doi? E)leu gi sé xay ra néu quy
tac van hanh ho chta bj thay dbi? Diéu gi sé xay ra néu nwéc ngam duoc khai thac thai qua? Diéu
gl sé xay ra néu thuc hién cac bién phap bao ton tai nguyen nwdc? E)leu gi sé xay ra neu cac yéu
cau hé sinh thai dwgc tuan tha nghiém ngat? Diéu gi sé xay ra néu xuét hién nhirng nguon 0 nhlem
nwoc moi? Diéu gi sé& xay ra néu ngucyl ta tién hanh chwong trinh tai st dung nwéc? Diéu gi sé& xay
ra néu mot ky thuat twéi nwéc hiéu qua hon dwoc thwe hién? Diéu gi sé xay ra néu cé thay dbi vé co
céu céc loai cay tréng trong néng nghiép? Diéu gi sé xay ra néu hién twong bién déi khi hau lam thay
ddi ché do thay van? Nhirng kich ban cé thé dwoc thé hién trong cting mét khung thé hién két qua dé
so sanh dé dang cac tac déng lén hé théng tai nguyén nwéc.

Khéa ndng quan ly déi twong cé nhu céu str dung nwéc

Weap cé dac tinh kha ndng thé hién cac tac dong cla quan ly nhu cau nwéc 18n hé thdng tai
nguyén nwéc. Nhu cau vé nuéc c6 thé dwoc wéc tinh tr mot tap hop chi tiét cac déi twong st dung
nwéc, hodc "dich vu nwéc" trong cac linh viee kinh té khac nhau. Vi dy, nganh ndng nghiép c6 thé
duwoc chia nhé theo cac loai cay tréng, cac huyén duoc twdi nwdc, va theo ky thuat twdi nuwdc. Mot
khu viee dan cu co thé dwoc chia theo cac don vi dung nwéc nhw quan, thanh phd, va huyén. Nhu
cau cdng nghiép cé thé dwoc chia nhd theo phan nganh ‘cong nghiép va chi tiét hon nira theo lwong
nwéc trong qué trinh san xuét va nwdce lam mat. Cach tlep can nay d&t muc tiéu phat trién - cung cap
hang héa va dich vu st dung cudi cling - vao nén tang cta phan tich nwéc, va cho phép danh gia tac
dong cua viéc cai thién cong nghé I&én cac dbi twong sir dung nuéc, cling nhw anh huwéng cla sy
thay déi gia thanh 1én dinh lwong nhu cau nwéc. Ngoai ra, mirc dd wu tién phan bd nwéc cho cac dbi
twong st dung cu thé hodc tlr cac ngudn cu thé cling co thé dwoc ngudi st dung xac dinh.

Tac déng méi trirong

Qua trinh phan tich kich ban WEAP c6 thé xem xét cac yéu cau dbi véi cac hé sinh thai thay sinh.
Chung ciing c6 thé cung cap tom tat cac &p lwc & nhiém ngudn nwéc tr cac ddi twong st dung nwéc
khac nhau I&n hé théng tdng thé. Chat 6 nhiém dworc tinh toan tir ngudn qua hé théng xt Iy va dén vij
tri chat thai thoat ra vao nwdc mat va nwéc ngadm. Nong doé clia cac thanh phan chét lwong nwéc
cling dwgc md phéng trong cac dong song.

Dé dang str dung

Giao dién dé hoa truc quan ciia WEAP cung cap mdt cach don gidn nhwng manh mé phuong tién
dé xay dwng, kiém tra va stra dbi hé thc"mg nwéc va dir liéu kém theo. Cac chirc nang chinh — nhap
d@ liéu, tinh toan va phan tich két qua - dugc thiét ké trong mét cau trdc man hinh twong tac voi
nguoi st dung, bao 16i va cung cap cac hwdng dan trén man hinh. CAu trac di liéu c6 thé mé rong
v&i kha nang thich nghi cao cia WEAP dap (ng tét v&i nhu ciu phét trién cha cac chuyén gia phan
tich tai nguyén nwéc nhw cang ngay thi lwong thong tin co chét lwong tot tré nén dé tiép can hon
trong khi cac van dé trong lap quy hoach ngudn nuwéc ludn thay déi. Ngoai ra, WEAP cho phép ngudi
str dung phat trién cac thiét 1ap cla riéng cla ho vé cac bién sé va phwong trinh dé tinh chinh thém
va / hodc thich trng hon véi viéc phan tich nhixng han ché va diéu kién c6 tinh chat cuc bd.

Quan ly nwérc dé thi
Mot trong nhirng thé manh clia Weap 1a n6 1a thich nghi véi bat ¢ di liéu nao c6 san dé mo ta
mot hé théng tai nguyén nwéc. Nghia 14, né co thé sir dung bwéc thdi gian tinh toan hang ngay,
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hang tuan, hang thang hodc hang ndm dé dac trwng cho ngudn nuwéc va nhu ciu cta hé théng. Sw
linh hoat nay cé nghfa la né cé thé dwoc &p dung trén mot loat cac quy mo khong gian va thoi gian
khac nhau. That vay, WEAP da dwoc sir dung trén toan thé gi¢i dé phan tich tap hop da dang céac
van dé quan ly nwéc cho ca cac cong déng nhd va lwu vge sdng 16n.

Trwéc day, WEAP da duoc st dung chu yéu dé danh gia do tin cay cla viéc cung cép nuéc va
tinh bén virng ctia ngudn nwéc méat va ngudn nwéc ngdm theo céc kich ban phat trién khac nhau
trong twong lai. Loai ’ng dung WEAP nay da chi trong vao nhirng tac déng thay déi quan ly cung
cap nuwéc va / hodc thay dbi ha tAng co' s&, nhung da bd qua cac tac dong ctia nhirng thay dbi lén
quan ly nwéc d6 thi va nwéc thai. Tuy vay, tién bd gan day cta phan mém WEAP, da cho phép xem
xét toan dién cac khia canh cta quan ly tai nguyén nuwéc. Cac mé hinh cap nhat cé thé dwoc st
dung dé giai quyét cac cau hdi lién quan dén van dé tich hop thoat nwéc mwa, nwédc thai va cung
cap nuwoc; bao gobm:

« Céc cdng trinh cung cap nwéc va xr ly nwédce thai sé bi dnh hwédng nhw thé nao khi lwu gitr va /
hodc thay dbi dong nwéc do muwa?

« Nhirng cai tién trong hé théng thu thu nwéc sé anh hwéng nhw thé nao dén mang lwéi cip nwéc
va cbng trinh x& ly nwéc thai?

« Nhi¥ng thay ddi vé hé thdng tiéu thoat nwéc két hop sé anh hwdng nhw thé nao dén cong trinh
Xt ly nwéc thai?

« Lam thé nao thu hdi va x& ly nwéc thai dé cé thé siv dung ching lam tdng ngudn cung cap
nwoc?

M6 hinh Weap mé&i bao gébm cac tinh ndng cap nhat cho phép nguei sir dung thwe hién nhirng
diéu sau day:

* Dong thAm va dong chay ttr nwdc ngam vao hé thdng thu gom nwéc thai. Nhirng dong chay nay
c6 thé lam cac dong sdng va sudi mét di ngudn nuwéc sach tr lwu vc séng va dat thém ganh nang
lén hé théng x(r ly nwére thai véi viéc Iay di mot phan cong suét c gia tri va han ché cac két néi ctia
hé théng thoat nuéc trong twong lai.

« DONg thdm lwu vre va lwong lwu gilr trong ao ho (Infiltration Basins & Retention Ponds) sé 1a
bién phap quan ly thyc té Nhirng bién phap nay c6 thé dwoc st dung dé bu dép nhirng tac dong clta
d6 thi hoa, noi ma nhu cau nwéc tang cao va c6 kha nang de doa ngudn cung cap nuwdc nhw dong
chady do muwa tré nén I&n hon do mé réng bé mat khong thAm nwéc, chir khong tang nguoén bo sung
cho céac tang chira nwéc cuc bd. Ching ciing ¢é thé c6 muc dich lam giam bét 6 nhiém ngudn phan
tan.

« Hién thj cac bién phap tang hiéu suat do ngudi dung thiét 1ap (Display of User-Defined
Performance Measures) nhw la két qua. Diéu nay sé& cho phép dau ra cac bién phap ting hiéu suat
str dung nwdc, cac tiéu chuén, thwdng dwoc caAc muc tiéu cha nghién cteu riéng ré, cau hinh hé
thdng va diéu kién cuc bd khéng ché.

« C4c chinh sach gia nwéc theo nhiéu I6p (Tiered Water Pricing policies) nhw mét phwong tién dé
thac day quan Iy nhu ciu s dung nuéc.

*Hé théng két hop tiéu thoat nwéc (Combined Sewer Overflows, CSO) chtra dyng nhirng rui ro
tiém an dbi voi stre khde cong dong va hé sinh thai thay sinh, do ching xa thai héa chét va cac tac
nhan gay bénh tryc tiép vao ngudn nuwéec.

Cé4u truc chwong trinh

WEAP bao gém 5 khung chinh: Schematic, Data, Results, Scenario Explorer and Notes. Cac
khung nay dwgc mé ta dwoi day.

Schematic: so’ dé

Khung nay chira dwng cac céng cu GIS co ban cho phép xay dung hé théng mét cach dé dang.
Cac dbi twong (Vi du nhw cac diém yéu cau (Demand nodes), cac hd chira (reservoirs)) cé thé duwoc
tao va dinh vi bén trong hé théng bang viéc kéo va tha cac ddi twong tr menu. Chuong trinh c6 thé
két néi voi ArcView hay cac dang file GIS tiéu chuan vector hay raster lam I&p nén. Ban c6 thé truy
xuét mot cach nhanh chéng dén cac div liéu va két qua vai bat ky nat nao bang viéc nhap chuét Ién
déi twong quan tam.
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Hinh 1-1: Khung so db (schematic frame)

Data: D liéu
Khung d liéu cho phép ban tao cac bién va cac méi quan hé, nhap vao céc gia thiét va céc tinh
toan st dung cac biéu thirc toan hoc hoac két ndi véi Excel mét cac linh dong.
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Area Edit View General Tree Advanced Help
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Hinh 1-2: Khung di¥ liéu (data frame)

Results: Két qua
Khung két qua cho phép trinh bay chi tiét va linh hoat tat ca cac dang két qua, & dang biéu d6 va
bang, va trén so do.
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mWEAP: Weaping River Basin
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Hinh 1-4: Khung so dd (schematic frame)

Scenario Explorer: Kich ban
Ban c6 thé& nha&n chudt vao cac dir liéu va két qua trong hé théng dé c6 cai nhin tdng quan.
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Hinh 1-5: Khung khai thac kich ban (Scenario Explorer)

Notes: Ghi chu

‘Khung ghi cht cung cap mét khong gian dé dwa vao cac chu thich vé cac thanh phan trong hé
thong ma ban dang xay dwng.

meAP: ‘Weaping River Basin !EE
Area Edit View Tree Advanced Help

- Kep Agsumptions
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Industry East
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Schematic

sample data set for a fictional area called the Weaping
River Basin. The User Guide refers to this data set when
describing data entry screens and reports. It is worthwhile
exploring this data set, as it illustrates most of the features
of WEAP and the types of analysis that WEAP facilitates.
Essentially, the area depicts a river basin with growing
problems of water shortages, groundwater depletion and
environmental pressures. These problems of the
Reference Scenario are addressed in a series of scenarios
employing a variety of both demand and supply-oriented
measures.

Scenario
Explorer

WEAP: 3.4347 Area: Weaping River Basin  2010-2020 (monthly) Motes View  Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 1-6: Khung Ghi chu (Notes)

Cau truc tai liéu hwéng dan

Tai liéu hwong dan nay gitip ban hiéu dwoc cac ng dung rong réi cia WEAP va c6 thé thuc hanh
v&i WEAP. Module thir nhat trong 3 module (WEAP trong 1 gi¢, Cac thanh cong cu co ban va cac
kich ban) gi&i thiéu cac thanh phan thiét yéu cho bat ct» mé hinh nao cua WEAP. Cac module con lai
trinh bay cac phan nang cao c6 thé hodc khong (rng dung cho tat ca cac tinh huéng.
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Bén canh 3 module trén, cac phan huéng dan dworc thiét ké theo cach ma ban co thé tién hanh tw
hoc theo bét ky thr tw ndo hoac riéng tirng phan nhw y mudn ctia ban. Cac phan déu bat dau twong
tw v&i moé hinh da tao lap sau khi hoan thién module dau tién.

Phan dwéi day liét ké tt ca cac bai thwe hanh (modules), trong dé 3 bai dau cung cap nhirng ky
nang s dung co ban:

Thwec hanh WEAP trong mét gio

— Tao lap ving nghién ctru
— Thiét lap cac thong so chung
— Vé so do mo hinh
— Cac ket qua dau tién
Cdc thanh céng cu co’ ban

— Tao va slr dung céc gia thiét chinh
— S dung céng cu xay dwng biéu thirc

Cac kich ban

— Thiét lap co s& cho cac kich ban ]
— Tao kich ban nén (hay con goi la kich ban tham chiéu)
— Tao va chay céac kich ban
— S dung phwvong phap nam nwéc
Phan tich chi tiét nhu cau st dung nuwéc
— Phan loai yéu cau st dung nwéc
— M®& hinh nhu cau nuwéc, quan ly, ton that va tai st dung
— Thiét [ap wu tién phan phoi cho cac nhu cau nwéc
Sap dat cap nwéc (Refining the Supply)
— Thay dbi quyén wu tién cap nwéc
Mo hinh cap nwéc ho chira
— BO sung yéu cau ve dong chay
— M0 hinh cac ngudn nwdc ngam

Dinh dang, di¥ liéu va cédc két qua
— Trao doi div dir liéu
— Nhap chuoi di¥ liéu thoi gian
— X ly va phén tich cac ket qua
— Dinh dang
Cdc ho chira va sén xuat dién nang
— MG hinh van hanh hé chira
— BO sung tinh toan thay dién
— M6 hinh nha may thay dién trén sbng
Chét lwvong nwéc
— Thiét Iap mo hinh chét lvgng nwéc
— Nhéap di liéu chat lvong nqé’c . .
— S dung cac rang budc chat lwvong nwéc dau vao cho cac diém sir dung nudc
— Nhap vao cac thong so 6 nhiém cho cac vij tri co nhu cau
— M6 hinh tram xt& ly nwéce thai
Thuy van
— MG hinh Iwvu viee: M hinh dong chay bé mat do muwa
— M6 hinh Iwu vwe : M6 hinh d6 am dat .
— M6 phdng twong tac nwéc mat — nwéc ngam
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Phan tich tai chinh
— Thiét Iap mé hinh gia thanh — loi nhuan
— M6 hinh chi phi
— MO0 phéng lgi nhuan

Két néi WEAP véi MODFLOW

— Thiét 1ap két néi véi MODFLOW
— Chay MODFLOW va xem két qua
— Kich ban tang trwdng dan s6
— Kich ban tugi nwéce )
— Kich ban b6 sung nwéc ngam
Két n6i WEAP véi LEAP
Thiét 1ap két ndi véi LEAP
Kich ban thay dién véi WEAP

Kich ban nhu cau nuéc lam lanh voi LEAP
Kich ban nhu cau dién nang vwosi WEAP
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Tao vung nghién ctru mai
1. Thiét 1ap vung nghién ctru méi

Khi m& WEAP lan dau tién, vling dy &n ¢ tén 1a “Weaping River Basin” sé xuét hién. Vao manu
“Area”, chon cbng cu Create Area dé tao vung mai.
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meAP: ‘Weaping River Basin
Edit View Schematic General Advanced Help
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WEAP: 3.4347 | Area: Weaping River Basin | 2010-2020 (monthly) | Schematic View  Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-1: Clra s giao dién thiét |ap ving nghién ctru mai

Mot clra s6 s& xuét hién (nhw & bén dwai), & d6 phai click vao ddi twong “Initially Blank”. Trong:
budc ké tiép, ban phai mac djnh vung néy,theo cac dac diém dia ly cua thé gi¢i. Sau d6 ban c6 thé
dat tén vung da Iwa chon nay néu ban muon, vi du : My_Ghana_Area.

New Area

Mame: IMy Ghana Area
| Create from
€ Asacopy of area
£ Initially blank

Description of My Ghana Area
\Weaping River Basin

[ Password Protection (Optional)

{1~ Password Required to Save

Enter passwaord: I

Conlirm password, I

X cancel |
Hinh 2-2: H6p thoai dat tén vung mai

Sau d6 nhap “OK”, ban c6 thé nhan dwoc théng bao phai lwu tap tin va néu ban nhan chudt vao
nut ‘Yes” sé cé6 man hinh nhw sau:
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Area Edit w Schematic General Advanced Help

River

Diversion
Reservoir
Groundwater
Other Supply
Demand Site

® catchment

W] - - Runoff/Infiltration
— Transmission Link
Wastewater Treatment Plant
Return Flow
BERun of River Hydro
Flow Requirement
W] # Streamflow Gauge

— Major Rivers
Cities
Ostates
country

WEAP: 3.4347 | Area: My Ghana Area | 2010-2015 (monthly) Schematic View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-3: Hop thoai xac dinh vung trén ban dd

Nhap “OK” tiép. Trong hinh ké tiép, ban sé& chon vung dia ly cho dy an cla ban tir ban dd thé gidi
xuét hién trén man hinh. Dung chuét v& mét hinh chi¥ nhat bao toan bé vung dy an. Hinh t&r giac
mau xanh sé& xuét hién quanh ving dw an ban chon.

] 5et Area Boundaries (O] ]

Click and drag to select the rectangular boundary of your area {(boundary will be shown in green).

X goncel |
Hinh 2-4: Clra sb giao dién khoanh ving nghién ctru

Ban c6 thé st dung thanh cdng cu trwot bén dudi goc trai cla clra sb dé thu phdng ving lwa chon
nay.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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m Set Area Boundaries =]

Click and drag to select the rectangular boundary of your area (boundary will be shown in green).

]

Hinh 2-5: Ctra s6 giao dién khi st dung céng cu zoom

Click “OK” sau khi ban da xac dinh duoc bién gioi ciia viing. Chi ¥ rang ban c6 thé stva doi
dwong bién gidi sau do bang cach vao thwc don Schematic chon “Set Area Boundaries”.
mWEAP: My Ghana Area =] E3

Area Edit WView —| General Advanced Help
+ Add Vector Layer...
+ Add Raster Layer...
Set Area Boundaries
Set WEAP Node Size
Set WEAP Node Label Size
Set "Active in Current Accounts?”

bl

Hide All WEAP Objects
Change Priority View

u Save Schematic to File...
Copy Schematic to Clipboard...

# Streamflow Gauge

NRREMRNEER R E]

=
— — Majar Rivers oy
o g Broig-iian
= Ostates
Scenario Ocountry
Explorer  {f(p QoYY

&

Motes

WEAP: 3.4347 | Area: My Ghana Area | 2010-2015 {(monthly) | Schematic View | Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 2-6: Ctra sb giao dién chon cdng cu nhap gia tri thong sb

Trong WEAP, cac “models” goi la “areas”

Cac vung dugc gi6i han boi cac duwong bién gidi ma dwoc xac dinh la cac khoang réng cua
vung d an. Néu ban tao mét vung méi bang viéc copy mét vang dé co san thi cac duong
bién gioi nay dwoc gilr y nguyén nhuw vang hién tai. bé stra doi dwong bién giéi ban phai thiép
Iap mét vung mdéi bang cach vao Schematic chon “Set Area Boundaries.”

Chu y rang néu ban mudn bat dau véi mét viing trdng, ban cé thé lam theo cac budéc trén
nhuwng chon vung dja ly la dai dwong thay cho cho dat lién.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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2. Thém I&p div liéu ban d6 GIS

Ban c6 thé thém cac GIS Raster va Vector vao viing dw an, nhirng ban dd nay cé thé gitp ban
dinh hwéng va xay dwng hé théng va thiét 1ap dwong bién gigi ving. D& thém vao mét I&p Raster
hay Vector, nhap nit phai chuét trong khung cla sé trung tam bén trai cia Schematic va chon “Add a
Raster Layer” hay “Add a Vector Layer”.

MWEAP: My Ghana Area =]
Area Edit View Schematic General Advanced Help

~— River
Diversion

A Reservoir

M Groundwater
* Other Supply
@ Demand Site
® Catchment
(- - RunofffInfiltration
— Transmission Link
@ wastewater Treatment Plant
—Return Flow
= Run of River Hydro
# Flow Requirement
| # Streamflow Gauge

kg

- — Major Rivers

® Cities

- Ostates Add Vector Layer...

SE:;’I‘::? |:| Country + AddRaster Layer...
X| Ocean Set Area Boundaries

amig-Aian

= Cities
Edit...

- | ™ Remove...
SetLabel to L3

4 Move Up

¥ Move Down

4+ Move to Top

¥ Move to Bottom

MNotes

WEAP: 3.4347 | Area: My Ghana Area | 2010-2015 (monthly) Schematic View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-7: Giao dién thém I&p dir liéu Vector hay Raster

M6t ctra sb xuat hién, tai day ban c6 thé nhap vao tén file va noi WEAP c¢6 thé tim thay né trén
may tinh cda ban hay trén internet.

D liéu nén dang vector cé thé duoc thém vao bang nhép chudt vao “Add Vector Layer”.
WEAP doc théng tin trong cdu tric dinh dang file. Céc dinh dang nay c6 thé duoc tao béi cac
phédn mém GIS.

Ban c6 thé download céac tai nguyén dang Vecter va Raster tai

www.geographynetwork.com or www.terraserver.com

3. Lwu vung nghién ctru

Néu ban muén lwu lai viing nay dé sir dung sau nay, vao “Area”, chon “Save...” hay nhan Ctrl+S.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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Lid WEAP: My Ghana Area TS [=]
Edit View Schematc General Advanced Help

[ create Area...  Ctrl+N

ter

I ol
& save as... ite
t
filtration
ion Link.

Save Version...
@ Revert to Version

W ter Treatment Plant
Edit User Info "
—  ‘erHydwo
@ change Language irement
\ Gauge

Exit Alt+F4
— Major Rivers
® Cites
Ostates

O country
] Ocean

e stern

|WEAP: 3,4347 | Area: My Ghana Area | 2010-2015 (monthly) | Schematic View  Licensed to: Stockhelm Environment Institute, until December 31, 2014

Hinh 2-8: Ctra sb giao dién Iwu trir (save) md hinh

Thiét 1ap cac théng s6 chung

Chung ta bay gi¢ dang hoc cac tiép can WEAP céc chirc ndng clia nd. Théng qua bai tap trong
sach hwéng dan nay ching ta sé str dung vung dat trwédc cé tén la “Tutorial”.

Bé m& viing nay, vao thuc don “Area” va chon “Open”. Ban sé& nhin thady mét danh sach gém cac
vung c6 ca vung “Tutorial”; ban nhap chon vung nay va sé nhin thay ctra so nhw hinh duwéi day.

[ weAP: Tutorial I [=] B
Area Edit View Schematic General Advanced Help

Diversion
A Reservoir
M Groundwater
* Other Supply
@ Demand Site
® Catchment
-~ Runoff/Infiltration
— Transmission Link
@ wastewater Treatment Plant
— Return Flow
BERun of River Hydro
% Flow Requirement
W] » Streamflow Gauge

[ rivers_Polygons
—Rivers_Arcs
Ocities

-~ rivers

Scenario
Explorer

]

|WEAP: 3.4347  Area: Tutorial | 2000-2005 {monthly) | Schematic View  Licensed to: Stockholm Environment Institute, until December 31, 2014 2

Hinh 2-9: Thwe don (menu) khai bao cac théng sé mé hinh

Néu ban khéng mé& dwoc hinh trén thi nhin vao thanh Area Menu, nhan chuét vao “Revert to
Version” va chon “Starting Point for ‘WEAP in One Hour’ module” (dong chir con c6 thdi gian ngay
thang phia truéc).
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4. Thiép lap cac théng sé chung
Khi ving nay dwoc mé ra, vao thwe don “General” (Hinh 2-9) dé khai b4o nam mé phéng, buéc
thoi gian tinh toan, va don vij do.
Ban d&t N&m hién tai (Current Accounts Year) la ndm 2000 va ndm cudi cua K_igh bén la 2005.
Tuong tw buoc thai gian tinh toan la 12 trong mét ndam (twong g 12 thang) bat dau tirthang 1.
Ban hay gii¥ nguyén gia trj mdc dinh cho don vj do cac théng so.

Years and Time Steps x|
[ Time Horizon
# | Title |Abbrev. Length | Begins Ends  |©
Current Accounts Year: | 2000 3:
: lm 1 January Jan 31 Jan 1 Jan 31
Last Year of Scenarios: x 2 February Feb 28 Feb 1 Feb 28
3 March Mar 31 Mar 1 Mar 31
Time Steps per Year Eiffexd LE Sl Apxat LA
5 May May 31 May 1 May 31
12 - 6 June Jun 30 Jun 1 Jun 30
7 July Jul 3131 Jul 31
I™ Add Leap Days? 8 August Aug 31 Augl  Aug31
9 September Sep 30 Sep 1 Sep 30
10 October Oct 31 0ctl Oct 31
Tz Fims Bk 11 November Now 30 MNov 1 Nov 30
@ Based on calendar month ;I
Al time steps are equal length -
 get time step length manually Time Step Mame Format: [@fardi=gielad
rWater Year Start—————————————
lm The study period will run from January, 2000 to December, 2005.
7 e

Hinh 2-10: Clra s nhap gia tri thong sé thoi gian va bwéc thdi gian tinh toan

Nam 2000 sé coi nhw la phurong an mé ta hién tai “Current Accounts” cua dw an. Mé ta nam
hién tai dwoc chon nhuw la ndm co sé nén cdia mo hinh, va tat ca théng tin hé théng (nhw di¥
liéu nhu cau nuwdéc va cép nuéc) duoc nhdp vao day.

Current Account ciing chira di¥ liéu cho nhdng kich ban sé duoc xay dung. Cac kjch ban sé
nghién ciu khd nang tac déng cda nhiing thay doi vé hé thong trong cac nam tuong lai so Vi
nam hién tai. Kich ban (hay phwong an) méc dinh hay kjch ban nen, “Reference Scenario”
chira cac dir liéu cda Current Accounts bao gom toan bé céac giai doan méc cda dw an (& day
la 2000 va 2005) va duwoc xem nhw la mot diém cua so sach véi cac kich ban khac véi nhiing
sw thay déi hé thdng dir liéu.

Céc buoc thoi gian phai duroc chon dé phan chiéu muc d6 ding dén cda cac di liéu. Buoc
thoi gian cang ngan thi sé lam cho thoi gian tinh toan cang lau, dac biét khi tinh toan véi nhiéu
kich ban khac nhau.

5. Lwu phién ban vung nghién ctru

Chon “Save Version” trong thuc don “Area”. Mot clra s6 xuat hién héi ban nhirng nhan xét dé mo
ta kieu phién ban nay. Nhap vao “general parameters set”.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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i

Area Edit V Schematic General Advanced Help

River =
Diversion
A Reservoir
M Groundwater
# Other supply
® Demand Sit
® catchment
- - Runoffiinfiltration
— Transmission Link
@ \astewater Treatment Plant
— Return Flow
mERun of River Hydra
& Flow Reguirement Enter Version Comment —
Wl Streamflow Gauge
= Rivers_Polygons JGeneral Parameter Seil
—Rivers_Arcs
-
Scenaro | ===
Explorer
~a3lr ¥
2
Notes
-
=} J of]

WEAP: 3.4347 Area: Tutorial  2000-2005 (monthly)  Schematic View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-11: Giao dién ghi lai phién ban Vung nghién ctru

Ciing nhw déi v6i céc churong trinh may tinh khéc, ta nén déu dan ghi (save) lai cac viéc da
lam trong WEAP. WEAP quan ly tat cd céc file lién quan dén vung dw an nghién ciu cda ban.
Ghi lai mét ving mai sé tw déng ghi cac files co lién quan. Cac file ghi trong WEAP duoc tich
trir hét vao mét thur muc. C6 thé quén ly viing, xuét hodc nhap hay gdi email s dung Area...,
Manage Areas menu.

WEAP ciing cé chirc ndng déc biét cho phép Iwu nhiéu phién ban cda md hinh trong cling mét
vung. Dung “Area”, chon “Save Version...:” dé lvu phién ban. Dung “Area”, “Revert to Version”
dé mé phién ban khac. Ban c6 thé chuyén qua lai gidka phién ban hién tai va phién ban ci hon
ma khéng lam maét di liéu. WEAP sé tw déng tao ra phién ban cda mé hinh cda ban méi khi
ban Iuu. Nhung tét hon chi nén luu lai mét sé phién ban thuc sw can thiét dé tiét kiém dung
Iwong 6 dfa.

Nhap cac dbi twong vao trong so dd
6. Vé dwong hién thi dong séng

Nhép chudt 1én biéu twong “River” trong clra s6 va gilr chudt & ré biéu twong river d6 dén viing

ban do Tha chuét trén vi tri vaing ma ban muén thiét lap dong song day la diém dau & phia thwong
ngudn ctia séng, tiép tuc click chudt dé vé cac diém tiép theo cta séng.
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[ weap: Tutorial JS[=] E3
Area Edit View Schematic General Advanced Help

— River -
Diversion

A Reservoir F
B Groundwater

* Other supply

® Demand Site

® catchment

-~ RunofffInfiltration

— Transmission Link

@ wastewater Treatment Plant

— Return Flow

B Run of River Hydro

# Flow Requirement

# Streamflow Gauge

[CIrivers_Polygons
—Rivers_Arcs
Ocities

-~ rivers

5o

WEAP: 3.4388 | Area: Tubonal 2000-2005 (month\y) Licensed to: Sbephanle Galaitsi, Stockholm Environment Institute, until December 31, 2015

Hinh 2-12: Giao dién vé dong séng (vi tri nhan chudt dé bat dau ve)

Scenario
Explorer

Huong doi tong vé: diém dau tién ban vé sé la diém dau tién cda dong song noi ma dong
chay sé do vao. Ban c6 thé soan thao lai dong sdng sau do6 bang viéc nhap chuét di chuyén
bat ky phan nao cda dong séng dé tao ra diém mai, nhap phai chudt dé xoa chung.

Theo dong séng chinh, vé ter thwong lwu (phia trén bén tréi) xuéng ha lwu (& phia duwéi bén tai
phai), nhdp chudt mét Ian dé két thic méi doan song ma ban vé. Ban c6 thé vé dong song gan
vé6i thyc té theo y mudn (vé nhiéu khic sdng ngan bang céach click nhleu Ian chugt hon), hogc co
thé vé mot cach dai khai (vé cac doan sdng dai hon). Nhung chi y rdng néu ban vé cang gan véi
song thuc té thi cang tét cho viéc thé hién cac chire ndng trong WEAP. Vi du, néu muén md hinh
cac yéu t6 vé chét luong nuéc doc theo sdng, sé rat thuan loi khi vé séng cang gan véi thuc té
ctia n6 cang tét béi vi WEAP cén tinh toan thoi gian tén tai trong sdng (ham cida chiéu dai doan
séng) dé thé hién mo hinh chat ltong nuée. Phong to man hinh chira séng (st dung cong cu
zoom & phén du6i cira s6) sé gilip néu mudn theo dong séng moét cach ré rang hon. Khéng nhét
thlet pha| vé nhanh séng ndm ngang dén tir bén trai. Ving cé thé chinh sira séng sau khi da vé
néu mudn chi tiét hon.
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] wEAP: Tutorial (Ol ]

Area Edit View Schematic General Advanced Help

Diversion
4. Reservoir
M Groundwater
¥ Other supply
@ Demand Site
® catchment
-~ Runoff/Infiltration
— Transmission Link
@ wastewater Treatment Plant
— Return Flow
BERun of River Hydro
% Flow Requirement
W] » Streamflow Gauge

[ rivers_Polygons
—Rivers_Arcs
Olcities

Seenario -~ rivers

Explorer

&

Notes

o

|WEAP: 3.4347  Area: Tutorial | 2000-2005 {monthly) | Schematic View  Licensed to: Stockholm Environment Institute, untl December 31, 2014 .

Hinh 2-13: Cac doan séng da vé bang click chudt

Khi ban nhép dup chudt (double click) @& hoan thanh viéc vé mét dong sdng, mét hdp thoai sé
xuat hién yéu cau ban dat tén cho dong séng.

Hay dat tén cda dong séng nay la : Main River.

General Info E3

River

MName |Main River

Optional Label far Schematic
{Use ; for line break)

7 tep |  Erish | % cancel |

Hinh 2-14: Hop thoai d&t tén cho doan séng vira vé xong (sau khi nhan chuét 2 1an lién tiép nhau)

|I'~"Iain River

C6 thé danh tén song theo y riéng. C6 thé di chuyén tén dong séng dén vi tri khac bang click phai
chudt vao vi tri bat ky trén sdng va chon “Move Label”. Tén sdng sé€ di chuyén theo sau con trd, nhap
trai chudt & vi tri mong mudn dé c6 dinh vi tri tén séng.
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{0d WEAP: Tutorial - [O] =]
Area Edit View Schematic General Advanced Help

Diversion
A Reservoir
B Groundwater
# Other supply
@ Demand Site
@ Catchment
- - Runoffiinfitration
— Transmission Link
@ Wastewater Treatment Plant
— Return Flow
l WERuN of River Hydra
& Flow Reguirement —
Results # Streamflow Gauge

= [Crivers_Polygons
] —Rivers_Arcs T, S |
o= Ccities Main River
Scenario -- rivers
Explorer General Info
ﬁ- Edit Data 13
;_'-] View Results 3
Motes |
Delete
Delete Point
Set Area Boundaries

« J of]

\WEAP: 3.4347 | Area: Tutorial | 2000-2005 (monihly)  Schematic View | River: Main River” I

Hinh 2-15: Hinh ctra sb stra dbi di¥ liéu khi nhan chuét phai & vj tri trén séng vira vé xong

7. Nhap dir liéu cho dong s6ng chinh

DPé nhap va soan thao di¥ liéu cho dong séng chinh, ban cé thé st dung 1 trong 2 céch sau:

1) nh&p phai chuét Ién dong séng chinh va chon “Edit data” va chon bat ky kiéu di¥ liéu nao ban
mudn, hodc

2) nhan chuét vao biéu twong Data & goc phia trén, bén trai man hinh. Chon : Supply and
Resources/ River /Main River trén cay dir liéu.Cé thé phai click vao biéu twong d4u céng (plus
sign) bén canh nhanh Supply and Resources dé nhin tat ca cac nhanh trong cay.

Il

Area Edit Wiew General Tree Help

Key Assumptions Data for; | Current &ccounts [2000) E Manage Scenarios. ED[‘

- Demand Sites

- Hydrology { Inflowis and Outflows Water Quality J

=] S_uppl_l,l and Resources .

= Fiiver W Reach Lsngthl
[E3§ 145in B iver
Other Assumptions Average monthly inflow at head of niver 2 Help

River |GeWaIues from IZUUE‘ScaIe |;
Main River |Entsr Expression

Results

[« | B
= m Tahle I Nntesl
- Headflow [manthly]
w
L I » =

|| Data View II || Registered ta: Chiis Swartz, Tellus Insliute J

| Area Tutorial

Hinh 2-16: Clra s6 nhap di¥ liéu cho doan sdng vira vé xong

Dé& xem toan bd cac nhanh trén cay céu tric di liéu, ban c6 thé vao thwc don “Tree” chon
“Expand All”.
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L] WEAP: Tutorial

- Ky Assumplions
Demand Sites
~Hydralagy
B+ Supply and Resources

Hinh 2-17: Ctra sb ‘pulldown menu’ dé thé hién toan bod cac doan song

[ WEAP: Tutorial

- Key Assumptions Current Accounts {2000)

-~ Demand Sites
Hydrology
=+ Supply and Resources
=) River
=
-Reaches
- Other Assumptions

(iver  [GetVabesfom  [2000  [Sede  unt |

Results

Hinh 2-18: Ctra sé ‘Inflows and Outflows’ mac dinh khi nhan chudt vao ‘Main River

Khi d6 cta s6 “Inflows and Outflows” s& m&, néu khong mé ban nhéap chudt lén biéu tuong tvong
wng. Click vao thanh “Headflow”. Nhap vao vung khong gian c6 tén nhan la “2000” trén ctra so di
liéu dau vao dé xem thanh céng cu do xuong. Chon “Monthly Time Series Wizard” thwc don nay.
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[T] WEAP: Tutorial 1 [=]
Area Edit View General Tree Advanced Help
Key Assumptions Data for: | Current Accounts (2000) | |« Mapage Scenarios (L] Data Expressions Report |
-~ Demand Sites
Bl Hyehology { 1nflaws and Outflows Water Quality )
Schematic || IS S_upply and Resources .
B F\.\vel Reach Length |
EF
Reaches Average monthly inflow at head of river < Hel
« Other Assumptions .—DI
Range: 0 and higher
River |Get Walues from IZDDD Scale |Unit I -]
Main River |Enter Expression [ = CHS ‘ 3‘
Expression Builder
Table | Nates | Monthly Time-Series Wizard
" Yearly Time-Series Wizard
ReadFromFile Wizard onthly]
100 Lookup Function Wizard L
Scenario 0.80 il
Explorer AI 0.830 @
& °r 7
g 0.60 |?
w =
Notes . — 3 050 i
040 ~
—
0.30 a
020 )
=
010
- #
4 J ¥ 0.00 T T T T T T T T T T T T 25
dan Feb  Mar  Aw  May  Jun J Aug  Sep Ot MNov  Dec
07 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 ¥
WEAP: 3.4347 Area: Tutorial ~ 2000-2005 (monthly) Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014 iE

Hinh 2-19: Giao dién kich hoat Ctra s6 nhap chudi dir liéu thoi gian

Str dung Monthly Time Series Wizard dé nhap cac di liéu:

Bang 2-1: Chudi di¥ liéu dong chay thang cla dong séng

Month Flow (cms) Month Flow (cms)
Jan 12 Jul 45
Feb 7 Aug 32
Mar 11 Sep 38
Apr 17 Oct 18
May 80 Nov 9
Jun 136 Dec 7
|§H Monthly Data: Main River 1Ol x|
Headflow [CHM5)
Month |  Walue | | || Preview
Tem 17000 [ &llow dragging of values
Feh 7.000 140
Mar 11.000 120
Apr 17.000
May 80.000 Lo
Jun 136.000 § 80
Jul 45.000 £ g0
Aug 32.000
Sep 36.000 iy
Oct 18.000 20 4
Moy 9.000 - —_— -
Dec (7.000)] = JanFeb  Apr JunJul sug Oct Dec
¢ Finish I x Cancel | 5

Hinh 2-20: Clra s6 ‘Monthly Time Series Wizard’ dé nhap di liéu dong chay (flow)’

Chu y rang khi ban nhap di liéu vao méi diém, thi di liéu do cling sé dwoc thé hién trén biéu. Ban
khéng nhap hoac thay doi bat c gilr liéu nao. Ban nhan chuét vao nut ‘Finish’ dé tiép tuc cac buwéc
tiép theo.
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WEAP chia dong song ra thanh cac nhanh. Ban dau dong sdng cda ban chi c6 mét nhanh,
sau doé thém vao cac diém lay nwéce hay cac diém nhén nwdc, WEAP sé tw ddng tao ra cac
nhanh mai.

8. Tao diém str dung nwéc cho viing d6 thi va nhap dir liéu lién quan

Dé tao mét nlit nhu cau nwéc, ban tién hanh cac dong tac twong tw nhuw khi tao mét dong song.
Tré vé lai khung Schematic, kéo biéu twong nhu cdu (Demand Site)) ra so dd dang vé, tha va click
chuét khi da dinh vi dwgc nat.

Nhép tén nut nhu céu nudce nay la “Big City” trong hép héi thoai, va nhap quyén wu tién cho né la
1. (Clng c6 thé dat tén theo dja danh cu thé). Sau dé nhan nat ‘Finish’.

1]

Area Edit View Schematic General Advanced Help

~— River (1) =l
Diversion

A Reservoir

M Groundwater

* Other Supply

L Demand Site

® Catchment

- Runofffnfilat
— Transmission Lir

@ Wastewater Tre Demand Site

— Return Flow

mRuN of River Hy Name [sig City

% Flow Requireme il

& Streamflow Gau Optional Label for Schematic
{Use ; for line break)

IB\g City

]
[CIRivers_Polygon

W] —Rivers_arcs [ Active in Current Accounts?

[Ocities -
Scenario -~ rivers Demand Priority 1
Explorer Note: 1is the highest priority, 99 is the lowest
7 7 | Xow
Notes 7
=
e T .

WEAP: 3.4347 Area: Tutorial | 2000-2005 {monthly) | Schematic View  Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 2-21: Clra s6 giao dién khi kéo tha ‘Demand Site’

Nhép phai chu6t Ién vj tri nhu cau nudc “Big City” va chon “Edit data” va “Annual Activity Level”.
bay Iéﬁmét cach dé soan thao di¥ liéu, ban ciing cé thé nhap vao biéu twong c6 chir “Data” trén thuc
don dé nhap di¥ liéu trén cay di liéu.

Quyén wu tién nhu cau (Demand Priority) thé hién mirc do wu tién cap nuoc gida cac thanh
pho voi nhau. WEAP sé wu t/en cap nwoc cho tat ca nhwng vitri cé nhu céu nuwéc cao nhat ké
dén la nhu’ng vang wu tién cap thdp hon cho téi khi tét ca cac nhu cau hodc tat cd cac ngudn
duoc sir dung, tly theo yéu té nao dén truoc.
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[ weAP: Tutorial O]
Area Edit View Schematic General Advanced Help

N
[
Annual Water Use Rate
Monthly Variation
RunoffiInfiltration ‘Consumption
¥ — Transmission Link Loss Rate
Wastewater Treatment Plant Reuse Rate
Return Flow DSM Savings
l Run of River Hydro DSM Cost
Flow Requirement Main River Capital Costs H
Results # streamfiow Gauge Variable Operating Costs
1= [ rivers_Polygons Fm?d RN
—Rivers_Arcs Variable Benefits
- Clcities Fixed Benefits
Scenario || [ JEN_— Demand Priority
Explorer Method
DO Intensity
BOD Intensity
BOD Concentration
DO Concentration
DO Inflaw
BOD Inflow
' A

‘ 4 ' of]

| WEAP: 3.4347 Hhaa Tutorial | 2000-2005 (7 il fic View | Demand Site: "Big City” I

Hinh 2-22: Clra s6 giao dién pulldown khi nhan chudt phai 1én ‘Big City’ va chon ‘Edit Data’.

Ban phai Il_falchon don vj trwéc khi nhap div liéu. Kéo thanh “Activity Unit” dd xubng, chon
“People”, va nhap “OK”.

=
Area Edit View General Tree Advanced Help
Kep Assumptions Data for: | Current Accounts (2000) [« | |« Manage Scenarios (L] Data Expressions Report
[=l- Demand Sites
- [Big Ci] {Water use  Lossand Reuse ) Demand Management } Water Qualty } Cost ) Priority } Advanced )
Schematic Hydrology : . . .
£ Supply and Resources WY v vister Use Rate | Monthly Variation | Consumption |
=1 River
E1 Main River Annual level of activity driving demand, such as agricultural area, population using water for domestic 2 Help
[#- Reaches purposes, or industrial output. z
+ Other Assumptions Demand Site | 2000 |Scals Junt_ | B
Big City N T 3‘
—
l - No data entered at this lev &
Results
aple
- i+ Households
Scenario i Production Units
Explorer ;I --User-DEﬁnEd
Currency
EJ - Mass
— (- Volume
Notes ’—‘ A=a I
X s |

|WEAP: 3.4347  Area: Tutorial | 2000-2005 (monthly) Data View | Licensed to: Stackholm Envi Tnstitute, until December 31, 2014

Hinh 2-23: Chon don vi ‘People’ cho nhu ciu nwéc

O khéng gian duwdi tén trirong “2000”, nhap vao Annual Activity Level 1a 800.000.
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[ weAP: Tutorial =10

Area Edit View General Tree Advanced Help

Key dasurmpiors Deta for: [Corrent Accounts (2008) ] [ Menege Scererios (L) Data Expresions Report |

[=l-Demand Sites

. Water Use Loss and Reuse) _Demand Management) Water Qual’rty) Cost J  Priority J _Advanced J

Schematic Hydiclagy
5~ Supply and Resources PRSP sl Water Use Rate | Monthly Variation | Consumption |
(=1 River
(= Main River Annual level of activity driving demand, such as agricultural area, population using water for domestic 7 Help
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Table | MNotes |
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3

WEAP: 3.4347 Area: Tutorial | 2000-2005 (monthly) |Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014
Hinh 2-24: Nhap gia tri dan sé cda Big City

K& tiép, nhap chudt 1én thé “Annual Water Use Rate” va nhap vao 300 dwéi tén trwdrng “2000”.
- [O] ]

] wEAP: Tutorial
Area Edit View General Tree Advanced Help

- Key Assumptions Data for: |Current Accounts (2000) -I | Manage Scenarios [L]) Data Expressions Report |

- Demand Sites
{ Water Use. Loss and Reuse Demand Management ) Water Quality } Cost ) Priority ) Advanced )
- Hydrology -) 2 ) -) - - -

- Supply and Resources Annual Activity Level [ERRTRRUETSSISE-ER
(= River

Schematic
Monthly Variation | Consumption |

[=I- Main River Annual water use rate per unit of activity % Hel

Reaches ,_epl

- Other Assumptions Demand Site IZDDD IScaIe |Uml | I -]

Big City |3DD j m"3 /person ‘ 3‘

Table | Notes |
Annual Water Use Rate
1.00 b
e il
Scenario
Explorer s ’%
070
V=4 H i
E.-} 3 0.60 L
= o

£ 050 =

Notes < =
E 040 =

a

0.30

5]

020 E

0.10 #
0.00 [iz3l

Big Ciy

<

WEAP: 3.4347 Area: Tutorial | 2000-2005 (monthly) | Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-25: Clra s6 nhap nhu ciu nwéc cho don vi people (Annual Water Use Rate’

Sw bién dong nhu céu nuéc theo thang duoc biéu thj bang phan ndm sé lwong téng ndm.
Téng gia trj bién déng cda 12 thang sé bang 100%. Trong trvong hop ban khong khai bao
bién déng thang thi WEAP sé tinh bién dongtheo sé _ngay cua ting thang.

Ta sé khong thay déi gi nhwng gia tri nay cta nhu cau nuwéc dé thinhimg sé thay déi gia trj cho
nhu cdu nuéc ndng gnhieejp & nhitng buéc tiép theo.

Cudi cung, nhap chudt vao thé “Consumption” va nhap vao 15. Cha y rang don vj la phan tram %.
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-l

Area Edit Wiew Genersl Tres Help
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Hinh 2-26: Cuia s6 nhap ‘Cénumption’

9. Tao diém str dung nwéc néng nghiép (nwéc twéi)

Trong ctra sé ‘Schematic’ ban kéo mot biéu twong nat nhu cau khac vao vang div an va dinh vj
trén mat con lai cha dong song chinh, ddi dién vé phia ha Iwu v&i Big City.

P4t tén cua vj tri nhu cdu nay la “Agriculture”, va thiép |ap quyén wu tién cép 1a 1.

Consumption thé hién luong nuéc thuc té tiéu thu (vi du khéng bao gém luong nwéc héi quy
dwéi dang nwéc thai).

1=

Area Edit View Schematic General Advanced Help

— River (1) ‘

BRI General Info ]

9|
® catchment Demasd Site
[v]- - Runcff/nfilr
[v] —Transmission Mame IAgrlcu\ture
@ viastewater”
— Return Flow

tional Label for Schematic -
R ofRiver | e JAgriculture

& (Use ; eak)

Flow Requiret =
v # Streamflow G [¥ Active in Current Accounts?

[Crivers_Polyg: Demand Priority l_l City (1)

[ —Rivers_Arcs Note: 1is the highest priority, 99 is the lowest
Ocities

SE;:T::; [v]-- rivers ? Help xﬂl
=T
= N

Notes

‘ 4 o]

\WUEAP: 3.4347 | Area: Tutorial | 2000-2005 (monthly) Schematic View | Licensed to: Stockholm Enviranment Institute, until December 31, 2014 ]

Hinh 2-27: Tao vung tiéu thu nwédc Nong nghiép (Agriculture)

Twong tw nhw lam cho Big City, nhap vao mic d6 hoat ddng hang nam va ty Ié nwéc dung hang
nam trong “Data View” cho vung néng nghiép sau khi chon don vj la ha.

Annual Activity Level 100,000 hectares
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Annual Water Use rate 3,500 m*/hectare

- Ky Assumplions
[} Demand Sites
i~ Big City

Hydrology
Supply and Resouces
Other Assumptions

Results

Square Meters
Square feet
Square Mies
Square Kilometers

- Acres.

Hinh 2-28: Nhap don vi ha cho diém tiéu thu nwéc néng nghiép

Lwa chon thé “Monthly Variation” va chon “Monthly Time Series Wizard” (nhan chudt phai & vi tri
chudt trén thanh Demand Site, 2000, Scale, Unit) d& nhap di liéu dwéi day theo ty 1& phan trém st
dung nwdéce hang thang.

Monthly Variation:

-5% in April

-10% in May and June
-20% in July

-30% in August

- 25% in September

- 0% for the rest of the year

Cuéi cun,g nhap vao thé “Consumption” va nhap vao 90.

L

Hinh 2-29: Monthly Time Series Wizard d& nhap dir liéu bién dong nhu cau hang thang
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Thay déi hang thang thé hién theo % gia trj hang ndm. Téng gia trj cda tét cé cac thang cua
ndm la 100%. Néu khong c6 suw thay déi d4c biét hang thang, WEAP quy dinh si thay déi
hang thang dua vao sé ngay trong timg thang.

Ciing c6 thé tao ra mét vj tri dung nuéc don I8 két hop cd hai dbi tirong nhu cdu nuéc la dé thi
va ndng nghiép. Mac du vay, sé xem xét sau nay mot sé yéu té linh dong vé wu tién phan phéi
nuoc.

10. Két ndi viing nhu cau nwéc véi ngudn nwéc

Bay gio can cho WEAP biét nhu cau dwoc dap trng nhw thé nao; viéc nay dwoc thyc hién bang
cach noi nguon cAp t&i cac ving yéu cau. Tré vé khung canh so dd (Shematic) va tao mét dworng
truyén dan nuwéc “Transmission Link” tir dong séng chinh dén “Big City” va “Agriculture”. Thuc hién
cong viéc nay bang thao tac kéo ré chudt tlr biéu tworng “Transmission Link” tir diém lay nwéc trén
song, tha chudt, sau d6 lién két dén “Big City” va nhap dup chudt Ién diém nhu cau dé két thic. Thuc
hién thao tac nay twong tw cho “Agriculture”, nhung diém ra trén séng ndm vé phia duéi ha lwu
dwong dan nuwdc t “Big City’ra.

Chon “Supply Preference” Ia 1 cho céac duwong truyén dan Transmission Link.

inix

Area Edit View Schematic General Advanced Help

— piver (1) -
Diversion

A Reservoir

M Groundwater

* Other supply

[v] @ Demand Site (2)

® catchment

[v] - - RunoffjInfiltration

Transmission Link

@ wastewater Treatment Plant

— Return Flow

W Run of River Hydro General Info

# Flow Requirement =
# Streamflow Gauge Transmission Link from Withdrawal Mode 1 to Big City

— [Crivers_Polygons [V Active in Base Year?

—Rivers_Arcs
— Supply Preference 1
= Ccities

Scenario -- rivers
Explorer

Motes

Agriculture (1)

WEAP: 3.4347 | Area: Tutorial  2000-2005 (monthly) Schematic View  Demand Site: "Big City™

Hinh 2-30: Tao két ndi ‘Transmission Link” tr dong séng chinh dén “Big City”

Théng sé wu tién cap nuéc “Supply Preference parameter” cho phép ban xac dinh nguén
nwoc nao la strdung wu tién cap nwoc cho vj tri nhu cau nay. WEAP sé cd gang cap nwoc
cho tat cd nhu cédu dung nwéc véi nguén nude dét & mire d6 wu tién cao nhét, chi s dung
nguén nuéc c6 mure wu tién thap khi ngudn nuwéc thiéu khéng di cung cép.

11. Tao dweng dan dong chay héi quy

Tao dong chay héi quy (Return Flow) t “Big City” tré lai séng chinh “Main River” ciing twong tw
nhw tir “Agriculture” dén “Main River”. Cac thao tac va trinh tw thyc hién ciing gibng nhw tao dwong
truyén dan nuwéc “Transmission Links”.

Dong chay hdi quy tir d6 thi vé séng chinh phai dat & ha lwu diém l4y nwéc cho ndng nghiép.
Theo hwéng dong chay thi cac diém Iay va thai nwéc phal theo thiy ty sau: l4y nwéc cho Big City, 14y
nwdc cho Agriculture, héi quy tir Big City, héi quy tir Agriculture.
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THY'C HANH WEAP TRONG MOT GIO

I8 [=1 B

— River (1)

Diversion

A Reservoir

M Groundwater

* Other Supply

® Demand Site (2)

® Catchment

- - Runoff/Infilration
— Transmission Link (2)
@ Wastewater Treatment Plant
Return Flow (2)
mRun of River Hydro
% Flow Requirement
W] .+ Streamflow Gauge

- [JRivers_Palygons

=—Rivers_Arcs
[Ocities
- - rivers

Big City (1)

N@\ﬂ

Agriculture (1)

WEAP: 3.4347 Area: Tutorial | 2000-2005 (monthly) | Schematic View  Transmission Link: “Transmission Link from Withdrawal Node 2 to Agriculture™

Hinh 2-31: Tao dong chay hdi quy (Return Flow)

K& tiép, thiét Iap quy trinh dong chay hdi quy (Return Flow Routing) cho dong chay héi quy cla Big
City bang cach nhap phai chuét I&én méi dong dweng dan héi quy va chon “edit data”, chon “Return
Flow Routing” hay vao “ Data view\Supply and Resources\Return Flows\from Big City”. Thiwc hién
twong tw cho dwéng truyén dan héi quy ctia ndng nghiép: “Agriculture Return Flow”.

Khai bao dong chay hdi quy “Return Flow Routing” Ia 100%.

Return Flow Routing la % cua téng dong chay ra tr vj tri nhu cau duoc dén nuéc truc tiép qua
duwong dan dong hédi quy. Néu chi cé mot duong dén dong chay héi quy tir mét vi tri nhu cau
thi gia trj phai la 100%. Twong tw vay, néu nhiéu duong dan dong chay héi quy duoc tao tor
mét nat nhu c4u thi tdng gia tri cda ching phai la 100%. Luong tén that trong duong dan dong
héi quy duwoc xac dinh riéng.
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I WEAP: Tutorial =0
Area Edit View General Tree Advanced Help
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Scenario
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Hinh 2-32: Thiét 1ap quy trinh dong chay hdi quy (Return Flow Routing) 100%

12. Kiém tra mé hinh
Té&i day md hinh tréng gibng nhw hinh thé hién & dwdi day.
=10l x|

Area Edit  Wiew Schematic General Help

—River

> Diversion

A Reservair

B Groundwater
Qther Supply

@ Demand Site

@ Catchment

P Runaif/Infilration
> Transmission Link

whastewater Treatment Flant Main Ri\"er
atznfon 3 ' -

R un of River Hpdrio
 Flow Requirement =

[ Rivers_Polygons
® Rivers_fcs

[ Cities

W rivers

| »

MD@\“
gt ‘ 1

| Area; Tutorial || Schematic View || || Riegistered to: Chiis Swartz, Telus Institute i

Hinh 2-33: Két qua qué trinh thiét lap md hinh

Agriculture (1) _lj
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Nhirng két qua dau tién
13. Chay mé hinh

Nhép vao “Results” & bén trai man hinh dé& bat dau tinh toan. Khi hdp thoai xuat hién yéu ciu tinh
toan lai thi nh&p vao “yes”. Chwong trinh sé tinh toan toan bé mé hinh cho kich ban tham chiéu - kich
ban mac dinh dwgc tao ra str dung théng tin mo ta hién trang cho cac giai doan cua dy an (¢ day la
nam 2000 va 2005). Khi viéc tinh toan hoan tat, khung canh két qua sé xuat hién.

x

@ Results are out of date, Do you wank bo recalculate now?

Mo | Cancel |

Hinh 2-34: Hép thoai xac nhan chay lai mé hinh

14. Kiém tra két qua
Click chuét vao thanh “Table” va chon “Demand” va “Water Demand” tir thanh menu d6 xubng

trong trinh don (nhw hinh dwéi). Cling twong tw vay, nhap chudt vao hép “Annual Total”.
[ weaP: Tutorial -0 =]

Area Edit View Favorites Advanced Help

Chart Map |
é‘u‘-.'ater Demand (nat including loss, reuse and DSM) {RIRTELERA | STISE0 S 4 D)

Schematic IAII ~| [Branch: Der ¥ Water Demand months (12) 'I I Annual Total [~ Menthly Average IAII Branches 'I

Supply Requirement o
Jan 2000 Feb Supply Defivered un 2000 Jul2000 Aug2000 Sep2000 Oct2000 Mow2000 Dec? T
Agriculture 0o Unmet Demand 60 700 105.0 875 0o 0o 0
Big City 204 Coverage 197 204 204 197 204 147 o
Sum 04 By 57 an4 154 1072 204 187 F
Demand Site Inflows and Outflows. *
Instream Flow Requirement 5
Instream Flow Reguirement Delivered w
Unmet Instream Flow Requirement E
Instream Flow Requirement Coverage @
= Flow Reguirement Reliability o
%]
- \ \ =
Scenario Supply and Resources » Supply Requirement
Explorer Water Quality ¥ Supply Delivered
Financial ¥ Unmet Demand
ﬁj Input Data }  Coverage
= Reliability
Demand Site Inflows and Outflows.
o Instream Flow Requirement
Instream Flow Reguirement Delivered
Unmet Instream Flow Requirement
Instream Flow Requirement Coverage
Flow Reguirement Reliability
4 »

IAII Years w| [ Percentof Time Exceeded

WEAP: 3.4347 | Area: Tutorial | 2000-2005 (monthly) Results View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-35: Lwa chon xem két qua mé phéng

Néu da nhap tat ca di liéu theo cac budc trvdc day sé thu duoc cac gia tri nhu cau nwéc hang
nam nhw dwdi day cho tirng nam (ttr 200 - 2005) cua kich ban tham chiéu “Reference scenario”:

Annual Demand for Agriculture 350 M m®
Annual Demand for Urban Area 240 M m®
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[ weAP: Tutorial _[al=]
Area Edit View FEavorites Advanced Help
crr IR v |
IWater Demand (not including loss, reuse and DS) F (lMiI\iun leubi: Meter j)
Schematic |Branch: Demand Sites j IScEnarin: Reference j IAI\ months (12) j ¥ annual Total [~ Monthly Average IAII Branches 'I
2001 2002 2003 2004 2005 Sum
/00 3/OO - I/OO - I/OO 0 I/OO - 21000
Big City 2400 2400 2400 2400 2400 2400 14400
Sum 5900 5900 5900 5900 5900 5900 35400

s

&8 8

Agriculure

+

-

& aso (K] ws do Fa D

Scenario
Explorer

Notes

lm I™ Percent of Time Exceeded

|WEAP: 3.4347  Area: Tutorial | 2000-2005 (monthly) | Results View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-36: Két qua nhu cau nwéc hang nam

Néu khéng thu duwoc két qua tuong tw nhw nhing gia trj trén thi ban hay tré vé khung cénh dip
liéu “Data” dé kiém tra di¥ liéu dau vao.

Néu nhan duoc thong béo 18i hodc nhing cdnh béo, hdy doc mét cach cén than, né co thé la
céac thdng tin lién quan téi sw khdng théng nhét cua cac di liéu dau vao, hay do da bé qua
mét sé buéc thuc hién chuwong trinh.

15. Xem céac két qua bé sung

Nhin vao ty I& m6 ta nhu cau nwdc hang thang trén biéu d6. Nhap chudt vao thé “Chart”. Chon
“Demand” va “Coverage” tir trinh don d6 xudng cla ctra so.
] WEAP: Tutorial _ (O] x]

Area Edit View Favorites Advanced Help

Tae | e |
é‘u'-.'ater Demand (not including loss, reuse and DSMV) { RSN ETEREE S| (ST-TS 00 ot 4 b
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Supply Requirement

MNotes
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|WEAP: 3.4347 || Area: Tutorial | 2000-2005 (monthly) | Resuits View | Licensed to: Stockholm Envirenment Institute, until December 31, 2014

Hinh 2-37: Thé hién két qua dang db thi

1 Supply Delivered [all Branches = -
Unmet Demand i
20 Coverage ¥ Il Agricditure @
300 Reliability 7 Il sig City ,7
280 Demand Site Inflows and Outflows ”;
50 Instream Flow Requirement E
Instream Flow Reguirement Delivered
w
240 Unmet Instream Flow Requirement o
E 220 Instream Flow Requirement Coverage -
|l = = 200 Flow Reguirement Reliability 2
- 5 180 [ w Water Demand l b
Scenario 5180 Supply and Resources »  Supply Requirement o
Explorer Z 140 Water Quality : Sh“i‘: Delivered o
ﬁ/] 120 Input Data v AS
= Reliability
Demand Site Inflows and Outflows. =
2
&
=]

£

August 2016 Hwéng dan thwe hanh WEAP, nguoi dich: Nguyén Duy Binh



33 THY'C HANH WEAP TRONG MOT GIO

) pé dinh dang biéu dg‘), nhan vao nt tuy chon 3-D ¢ thanh cong cu bén phai man hinh, va bao dam
rang tat ca cz’gc thang deu du’,qc lwa chon hién thj 1&n d6 thj (ddng thdi gitr lwa chon “Monthly
Average”). D6 thi thé hién gibng nhw hinh & bén dudi.

] wEAP: Tutorial o [=]E3

Area Edit View Favorites Advanced Help

Table I Map I

IDemand Site Coverage (% of requirement met) F (|Percent j)
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# @
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Scenario
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& My aso (W] B3 | # 4o B0l ge

i
!
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3
;
g
s.
{
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|
?

¥

All Years = | [~ Percent of Time Exceeded

WEAP: 3.4347 Area: Tutorial | 2000-2005 (monthly)  Results View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 2-38: Két qua db thi dang 3 chiéu (3D)

Luong dong chay trén song kha nhd trong sudt théi gian tir thang 12 dén thang 2 nam sau, Big
City & tinh trang thiéu nuéc, va vi thé ma lwong nuéc yéu cau khong duwgc thoa man. Nong
nghiép “Agriculture” cling c6 mét sy tham hut lugng nuoc cép trong thang 8 va 9, khi cay tréng
yéu cau nhiéu nuwéc nhét.

C6 thé thay déi biéu d6 trong WEAP theo y mudn phuc vu cho in &n hay sao chép biéu d6 vao
clipboard bang cach s&r dung thanh céng cu phai chuét.
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(Hé thong danh gia va quy hoach s dung nuéc)
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Tao va st dung CAC Gid thiEt ChINN ...t 34
1. St dung cac gia thiét chinh.............c...c......... AR 34
2. Tao di¥ liéu nén (tham chiéu) cho cac gia thiét co ban...........cccceeeeeiiiiiiii e, 36

St dung cong cu xay dwng biéu thirc (Expression BUIlder)............cccveveveeeieeeeeeee e 37
3. Ta0 CAC biU th(FC tOAN NOC ..o 37
4. St dung ham da cd san, BuUilt—iN FUNCHIONS ........cccoiiiiiiiieicc e 40

Dé thuc hanh phan 3 nay ban sé phai can hoan thanh phan 2 truéc day (‘WEAP in one hour”) hay
c6 kién thirc co ban vé WEAP (tao ving, vé& cac mé hinh, nhap di liéu vao, thé hién cac két qua tinh
toan). Dé bat dau véi phan nay, vao thwc don chinh “Area”, chon “Revert to Version” va chon phién
ban tén “Starting Point for ‘Basic Tools’ module.”

Tao va s dung cac gia thiét chinh

1. Sr dung cac gia thiét chinh

Céc gia thiét chinh dwoc tao ra bang cach vao khung “Data” va nhap phai chudt Ién dong chir
“Key Assumption” ctia cay dir liéu. Chon “Add’i—IUc nay chwong trinh sé tao cho ban mét gia thiéet
(Key Assumption) m&i bén dwi nhanh gia thiét.

I WEAP: Tutorial =0

Area Edit View General Tree Advanced Help

5 Hename
= e
Sort by Name (all levels below)
Sort by Mame (just one level below)

Schematic

% GutEranches
Gopy Brandies
& Paste Branches

Expand Al

Collapse Al
QOutline Level 4
&% Font... ) AP _— )
mptions defined. Right dlick on "Key Assumptions” to add a new variable or category.
Scenario
Explorer ‘i
—

Notes

~~~~~

WEAP: 3.4347 || Area: Tutorial || 2000-2005 {monthh} | Data View | Licensed to: Stockholm Environment Institute. until December 31. 2014

Hinh 3-1: Pulldown menu khi nhan chuét phai 1&n vi tri “Key Assumphon

Tao va dat tén cho cac gia thiét chinh nhw sau (Cha y lwa chon don vi cho phil hop trong trinh
don menu do xudng): Unit Domestic Water Use 300 m3; Unit Irrigation Water Needs 3,500 m3
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RE
Area Edit View General Tree Advanced Help
B Rey Assumptions Data for: ICurrEnt Accounts (2000) [+ | | Manage Scenarios [L] Data Expressions Report
¢ - Unit Domestic 'Water User
+ |Unit Irigation % ater Needs|
=) Demand Sites
Big City These are user-defined variables that can be referenced elsewhere in your T Help
- Agriculture analysis. For monthly variation, use Monthly Time-Series Wizard. ~
- Hydrology Ky Assumplion |ZDDD ISca\e ILInit I -
Supply and.F\asﬂumes Unit Irrigation 'water Needs ‘SEDD 2 —
D onm L
- Other Assumptions i A
Table | Notes | Elaboration | " s‘::”c" =
Key Assumptic) | =1+ Volume
i+ Cubic Meters v
3,500 Liters 1
i Cubic Feet i
i Are-fest
B0 Hundred Cubic Feet @
Scenario ;i i Arednches e
Explorer 2500 - Gallons IE7
i Imp. Gallons =
% 2,000 Rl Area _'LI IE
— gl | »
E = *
=]
Netes 1 Xeance ||
5
1,000 -
z
500 H}
- 23]
0 1t D o T T T T T T T T T T _
Jen  Feb  Mar  Apr May Jun Jul  Aug Sep Oct Nov Dec =
2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 y

|WEAP: 3.4387 || Area: Tutorial | 2000-2005 {monthly) | Licensed to: Stephanie Galaitsi, Stockhalm Environment Institute, until December 31, 2015

Hinh 3-2: Chon don vi cho 2 asumptions

V&i cac gia thiét co ban, cac don vi & day can phai twong thich véi cac don vi trong cay di liéu.
~ Tao thém mot gia thiét co' ban niva, thay di nwéc duing trong sinh hoat (Domestic Variation), yéu
t6 nay khong coé don vi va str dung chudi thoi doan thang “Monthly Time Series” dé nhap vao v&i cac
gia tri: Domestic Variation
Bang 3-1: Mirc do bién ddong nhu cau nwéc sinh hoat

- Jan to Feb & Nov. to Dec. 0.9
- Mar. to May & Sept. to Oct. 1.0
- June 11
- Jul, Aug 1.15

|§|H Monthly Data: Domestic ¥ariation o ] 4|

Key Azzumplions

tanth | Yalue I ;I —Preview
0.900 v Allow dragging of waluss
i 145 |
1.000
1.000 1.1
1.000
1.100 8 1.05 1
1.150 g ]
1.150
1.000 095 |
1.000
0.900 04 : : _ :
- Jan Feb Mar by Jul Bug Oct Ded

o Finish I X Cancel | .
| aiF

Hinh 3-3: Nhap di liéu cho Domestic Variation
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St dung cac gig thiét co ban nay c6 y nghia déc biét 1a khi mé hinh c6 nhiéu déi tuvong tuong
tw, vi du nhw cac nhu cdu nuéc, va khi phan tich kich ban. Trong triromg hop nay, ban dé
dang thiét 1ap tat ca cac nhu cédu cé cung don vi tiéu thu. Sau dé, ban co thé tao ra cac kich
ban véi nhikng thay déi cda dau ra ma khong cén phai stra cho cac nhu cdu khac nhau — don
gidn chi can thay déi gia trj gia thiét.

2. Tao dir liéu nén (tham chiéu) cho cac gia thiét co’ ban

Tao gia thiét co ban tham khao cho nwéc dung hang ndm cla Thanh phé Big: “Big City Annual
Water Use”. D& lam diéu nay, vao clra sd “Annual Water Use Rate” clia “Big City” trong khung Data.
Nhap chuét Ién “Expression Builder” trén trinh don menu dé xudng va nhap gia tri nwéc ding hang
nam Annual Water Use Rate” (300 m3 nhw da nhap trwdc day).

L1 WEAP: Tutorial

Area Edit View General Tree Advanced Help

Schematic

Scenario
Explorer

&

MNotes

= K_sy Agsumptions
i Unit D omestic: wWater Lse

- Unit Irrigation "W ater Needs
- Domestic Variation
= Demand Sites

o Agriculture

[ Hydralogy

=1+ Supply and Resaurces

[#- River

7 Transmission Links
[+ Feturn Flows

~ Other dssumptions

[ Ww/ater Quality

J[=]
Data for: |Current Accounts (2000) ‘I | Manage Scenarios | L] Data Expressions Report ‘
{ water use  LossandReuse }  Demand Management J  Waler Quality }  Cost } Priority }  Advanced )
Annual Activity Level IERURERTEGISIEEELE Monthly Variation I Consumption |
Annual water use rate per unit of activity 2 Help
Dermand Site | 2000 |scale  unit | | |
Big City 300 > w3 /person j
Expression Builder
+~ Yearly Time-Series Wizard
ReadFromFile Wizard
Lookup Function Wizard Annual water Use Rate
300 -
280 i
260
240 @
220 IE7
- 200 =
g 180 i
o &
L 160
z w
= 140 o
£ 120 -
100 8
80 5)
60 =
40
0 e
ol
¥
WEAP: 3.4347 | Area: Tutorial | 2000-2005 (monthly) | Data View | Licensed to: Stockholm Environment Institute, unti December 31, 2014

Hinh 3-4: Expression Builder cho lwvgng nwéc ti€u thu hang nam

Trong ctra sb “Expression Builder”, xo4 gia tri 3000 phan phia dwéi ctia hop thoai “Expression
Builder”, nhap chuét vao thé “Branches”, sau dé nhap vao “Unit Domestic Water Rate” roi dung chudt
kéo dong “Unit Domestic Water Rate” xuéng vi tri “300” vira x6a. Nhan “Finish” dé két thuc.

August 2016
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Expression Builder: Big City:Annual Water Use Rate ;IQILI

4 BB =

Click-and-drag a branch or function to add to the expression below...

E--D Key Assumptions

-0
------ [ Unit Imigation \a/ater Needs
------ [ Domestic Variation

= {:l Demand Sites

------ [ Agriculture

- D Hydrology

-1 Supply and Resources
B-Z3 Erwironment

D Other &zsumptions

Big City:Annual Wwater Use Rate = ll ;I
KeyiUrit D omestic 'Water Llsel _*I _I'fI
2l %
? Help | " Firish I B Verify | X Cancel |

Hinh 3-5: Nhap céng thirc trong clra sb “Expression Builder”

Lap lai cac buéc nhl,J’ vay va thé lwgng nwéc st dung 3500 m3/ha cho vi tri nhu cau néng nghiép
“Agriculture” v&i gia thiet méi dwoc tao “Unit Irrigation Water Needs”.

Kiém tra lai két qué bang cach tinh lai (bang cach chon thé Results va xac nhan chay lai mé
hinh), két qu4 14n tinh nay phai giong véi két qua da tinh & phan Thuc hanh WEAP trong 1 gio-
Annual Demand for Agriculture 350 M m3

Annual Demand for Urban Area 240 M m3

St dung céc tién trinh twong tw, tham khdo dén cac di liéu cia cac déi tirong khac cé thé
duwgc tao. N6 hiu dung trong teng trwong hop cu thé. Nho vao viéc kéo va tha déi tuong duoc
tham chiéu tcr cay cau trac dén ving soan thdo cua expression builder, mét danh sach cac gia
tri c6 thé thay déi xuét hién.

S dung cdng cu xay dwng biéu thirc (Expression Builder)

3. Tao cac biéu thirc toan hoc

Thay d6i nhu cau nwéc hang thang cda thanh phé “Big City” bang mét biéu thirc todn hoc. Nhan
chudt 1én thé “Monthly Variation” (trong ctra sb “Water Use” sau khi chon Demand Sites — Big City)
va lya chon xay dwng biéu thirc “Expression Builder” tir thanh trinh don @b xuéng.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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L] WEAP: Tutorial 1 [=]
Area Edit View General Tree Advanced Help
EI-K.ey Assumptions Data for: |Current Accounts (2000) 'I | Manage Scenarios []) Data Expressions Report
i+ Unit Domestic 'water Lse =
i Urit |rigation Water Needs ( i )i )i )i i
: Water Lise Loss and Reuse Demand Management Water Quality Cost Priority Advanced
Sroree +- Domestic Y ariation : ) ') ') —) —) —‘)
- Demand Sites annual Activity Level | Annual Water Use Rate RN NRERC al Consumption |
Big City|
- Agriculture Monthly share of annual demand. If proportional to number of days in month, leave blank. All branches T Help
- Hydiology within @ demand site have the same variation. To set branches differently, change setting in General, =
= S_uppl_l,l and Resources Range: 0 to 100 % share
) ?i"e’ L Demand Site | 2000 [Seale Junit | -
[# Transmission Links
i Big Ci P t h
Returm Flows — - - cloent shere [
- Other Assumptions xpression Builder
- Water Duality " Monthly Time-Series Wizard
o
= e T e Maonthly Variation [monthly]
ReadFromFile Wizard
Lookup Function Wizard —_—— e — -
Scenario = i
Explorer 70 @
& - .
= %
M =
Notes ; 40 .
30 =
20 2
&
10 .
=
0.0 T T T T T T T T T T m
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 ¥

WEAP: 3.4347 Area: Tutorial | 2000-2005 (monthly)  Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 3-6: S& dung biéu thirc toan hoc cho nhu cau nwéc hang thang

Tao mét biéu thirc toan hoc sau bang cach kéo “Domestic Variation” xudng phan danh text & duéi
va nhap vao cac s hiéu chinh:

Domestic Variation * 100/ 12

Expression Builder: Big City:Monthly ¥ariation ;Iglll

4 Bn B ©

Click-and-drag a branch or function to add to the expression below...

21 Key Assumptions

- Unit Domestic ‘water Use
Unit Irrigation ‘W ater Meeds
i

=21 Demand Sites

- Big City

------ O Agriculture
-2 Hudrolagy

=23 Supply and Resources
- Erwitarment

(1 Dther Azsumptions

Functions EE=t

Big City:Monthly % ariation = ll ;I

KeyhDomestic Variation™1 00/12 _*I _.-"I
2 2
? Help | J Finizh I a/yerify | x Cancel | )

Hinh 3-7: Ctra sb nhap biéu thirc toan hoc

Chu y rdng néu c6 mat 16i nao trong viéc xay dung biéu thire, vi du nhw viéc ban nhap vao
khodng trdng thay vi mét phép chia, thi mét bang théng bao 18i sé xuét hién khi ban nhép vao
“Finish”. Sau dé ban duoc xem lai va chinh stra lai biéu thire cho ding. Sau khi ban sira lai
biéu thire, ban phai nhdp vao “Verify” trurée khi nhap vao “Finish”,
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Xem céc két qua kha nang dap (rng nhu cau sau khi c6 cac thay déi. Nndp chuét vao “Results” va
nhép cao nat “Yes” dé tinh toan lai. Két qua sé thé hién nhw dwéi day:

Il

frea Edit View Favorites Help

m Table I Map I

IDEmand Site Coverage (% of requirement met) F (|Percent = |2
Schematic [Scenatic: Feference x| [almenths =] [ Honthiy Average?

100 IA\I Demand Sites 'I -
a0 v Il Agriculture |
v Il Big City 30
80 =
0 Log
&0 iy
E a0 H
5
o
40 Q
30 =
o
20 :I
ol
10
o T T T T T T T T
Jahuary March  Bprl My June  July  Bugust Qitober Decermber
IA\IYeals »| [ Percent of Time Excesded
| Area Tutorial | Results Wiew Il | Registered to: Chris Swartz, Tellus Institute ‘l

Hinh 3-8: Két qua tinh toan nhu cau nwéc

Chu y rang bay gi& nhu cau nwéc khéng thod méan trong thang 12 cho thanh phd “Big City” bdi vi
c6 sw thay dbi trong thang 12 gidm tlr 8.5% (dwa trén sé ngay trong thang) dén 7.5% (dwa trén biéu
thirc toan hoc “Domestic Variation”). Ban c6 thé xem lai cac gia tri dwoec tinh toan tw biéu thirc trong
“Monthly Variation” bang cach lwa chon thé “Table” trong bang di liéu trong ctra s6 dir liéu.

[ weAP: Tutorial =10

Area Edit View General Tree Advanced Help

B Key Assumptions Data for: |Current Accounts (2000) x| |« Manage Scenarios (L)) Data Expressions Report |
- Unit Domestic Water Use
< Unit Irrigation ‘W ater Needs e nptions

5 : :
chematic

=+ Demand Sites These are user-defined variables that can be referenced elsewhere in your analysis. For monthly 7 Help
- Big Cily variation, use Monthly Time-Series Wizard. =
- Agricuture Keyp Assumption | 2000 [Scale Junt =]

Hydiclagy Domestic Yarigtion | Monthlyslues Jan, 0.9, Feb, 0.9, Mar, 1, 4pr, 1, May, 1, Jun, 1.1, J... —
- Supply and Resources d

Other Azsumptions

[+ W ater Quality Chart Notes |

Key Assumptions (monthly)
Jan 2000 Feb2000 Mar2000 Apr2000  May 2000 Jun 2000 Jul2000  Aug 200 %58
Damestic Varistion 03 10 10 10 11 11 o
Cu
Scenario 5
Explorer
&
5 2
= o
2
Notes

WEAP: 3.4347  Area: Tutorial | 2000-2005 (monthly) | Data View | Licensed to: Stockhalm Environment Institute, until December 31, 2014
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Il

Area  Edit Wiew General Tree Help

B Key Assumplions Datka for: | Current Accounts (2000) v | Manage Scenarios.. (L) Data Report ‘

- Unit Domestic Water Use

+ Unit ligation W ater Needs {WaterUse  Lossand Reuse) Demand Managemem) Cost )

+ Domestic: W ariation

El-Demand Sites Priarity ) Advanced

- Agriculture

Annual Activity Level | Annual‘water Lse Rate BYRSTTIRGECETRNE Consumption |
[ Hpdralagy
El- Supply and Resources Mnnlhly share of annual demand. If propoitional to number of ¢ Y,
BN el
Linking Demarnds and Supply days in month, leave blank. All branches within a demand _PI
(=} River site have the same variation. To set branches differently.
l & Main River change setting in General. Basic Parameters
] Reaches Dermand Site | 2000 Scale  [unit [ 4l
Results 1 Retum Flows Big City |Kep\Domeslic Wariation™1 00412 Percent  share ‘

- Environment
Other Azsumptions

[«

Chart Nﬂlesl
= —

Manthly Variation [monthly] [ share]

| e 'w Aug 2000 Sep2000 Dct2000  Now 2000  Dec 2000 &
4 » P
Big City BN a3 83 75 75 Bz
G 4 3
| Area: Tutorial | Data View Il | Registered to: Chris Swartz, Tellus Instiute =

Hinh 3-9: Ctra sb giao dién di¥ liéu nhu cau nwéc

4. Str dung ham da c6 san, Built-in Functions

Tagia thiét rang dan s6 hién tai (2000) cua thanh phé “Big” da dwoc biét trvéc, nhwng chiing ta
cling biét dwoc dan sé cla thanh phd trong nhirng nam trwdc day qua trinh thdng ké diéu tra dan sb
va wéc lvong ty 1é gia tang dan so. St dung biéu thire dworc thiét 1ap sén trong cau tric
“GrowthFrom” dé tinh toan dan sb hién tai ctia thanh phé. Bé lam diéu nay lwa chon “Expression
Builder” tr trinh don d6 xudng trong trwerng div liéu “2000” bén trong ctra sé “Annual Activity Level”
cta thanh phd “Big City”. Xoa  gia tri hién tai “8000007, nhép chudt vao thé “Function” tét hon 14 trén
thé “Branch” va kéo chudt xudng trwdng soan thao biéu thirc “GrowthFrom” lwa chon trong biéu thirc
da duwoec thiép lap san.

I WEAP: Tutorial 9=l E3
Area Edit View General Tree Advanced Help

£ ey Assumptions Data for: |Current Accounts (2000) 'I | Manage Scenarios []) Data Expressions Report ‘

i e Unit Domestic Water Use

Unit Irigation w/ater Needs || yyaper se it P.euse) Demandeagement) Water Quairy) Cost ) Priority ) Advanced )

Domestic Variation
Demand Sites

Schematic
Annual Activity Level [IaTEROE I e | Monthly Variation | Consumption |

Agriculture Annual level of activity driving demand, such as agricultural area, population using water for domestic 2 Help
ydrology purposes, or industrial output. =

- Supply and Resources Demand Site | 2000 [scae  [Unit | -
o Other Assumptions o . _I

H -~

[+ Water Quality gLl P
on B
Chart | Yearly Time-Series Wizard
ReadFromFile Wizard
e Annual Activity Level {cap)
== Lookup Function Wizard

T 3

oo 3

Scenario ]

Explorer a

=

2 2
» [

Notes =

2

|WEAP: 3,4347 | Area: Tutorial | 2000-2005 {monthly) |Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014
IE] = = 100%

Hinh 3-10: St dung Built-in function cho dan sb
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Expression Builder: Big City:Annual Activity Level i =] |
& | =]
Click-and-drag a branch or function to add to the expression below. ..
v Use wizard to add time-series functions
Functions: [Modeli | Bwmtax
unstians: Jracena GrawthFram{GraowthRate, Startvear, Startvalue)
Curentccounts alue ﬂ o
Currenticcountsyear Description _ _ _ .
Endvear Calculates avalue in any given year using a growth rate from the StartValue in
the Startyear. The Startyear can be anyyear, past, present or future,
ExpForecast
Grawth Fxample
Girowthis GrowthFrom(5%, 1880, 100)
GrowthFrom
Interp —I 2000=162.89
LinFarecast 2002=171.03
LoanPayment
Logisti GrowthFrom (5%, 2010, 100)
ogisticForecast
Monthlyvalues 2001 = B1.39
Parent 2002 = 64.45
Prevear j

 Furcions | TS|

Big City:annual Activity Level =

-]

GrowthFrom()

? Help |

=i
2 2
/ Finizh I Q/Eerify | x Cancel !:E

Hinh 3-11: Ham tang dan sé

Nhap cac di liéu dwéi day vao trong biéu thirc “GrowthFrom”.

Bang 3-1: D liéu cho biéu thirc tdng dan sb

Date of last Census 1990
Population at last census 733,530
Estimated growth rate 1.75%

Biéu thtrc dwoc viét nhu sau:
GrowthFrom(1.75%, 1990, 733530)

August 2016
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EINEEN =)

CONG CU CO BAN

=10l

Click-and-drag a branch or function to add to the expression below. ..

v Use wizard to add time-series functions

Functions: IMDdeIing - l

Curentccounts alue ﬂ
Cumenticcountsyear
Endv'ear
ExpForecast

Growth

Growthés

GrowthFram
Interp _I
LinForecast
LoanPayment
LaogisticFarecast
Maonthlyalues
Parent

Prevear j

Syntax

Description

Example
GrowthFrom{5%, 1890, 100)

2000=162.89
2002=171.03

GrowthFrom (5%, 2010, 100)

2001 = 61.38
2002 = 64 46

GrowthFrom(GrowthRate, StartYear, Startvalue)

Calculates avalue in any given year using a growth rate from the StartValue in
the Startyear. The Startyear can be anyyear, past, present or future,

 Furcions | TS|

Big City:annual Activity Level =

-]

GrowthFrom(1.75%, 1990, 7335300

? Help |

=i
2 2
x Cancel |

" Finish |

Q/ “Werify |

Hinh 3-12: Nhap di liéu cho ham GrothFrom

Biéu thirc thiét lap san trong phan mém la mét cac don gian dé nhap cac biéu thirc va cau truc
C6 thé nhap truc tiép clu tric, cac tham chiéu, va cac biéu thirc todn hoc trwc tiép trén ctra sé biéu

thire chinh.
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WEAP

~ Water Evaluation and Planning System
(Hé thong danh gia va quy hoach s&* dung nwéc)

4 CAC KICH BAN

Chuan bi XAy dWNG CAC KICH DAN .......oeeeee ettt ettt en e 43
1. Tim hiéﬁu cAu tric ciia cAc kich bAN trong WEAP.........c.coviieee et 43
2. Thay doi khoang thoi gian nghién clru MO PhoNg ..o 43
3. Tao thém cac gid thi€t Chinh.............oooii e 44

Tao Kich DAN NEN REFEIENCE SCONAIIO. .. ... eeeeeeeee et eee et eeeeeee e et e eee et e et e ee e e et eseeeeeeeeeeeeeaes 44
4. M6 ta kich ban nén (tham Chi€U) ...........cccoriiiiiiicc e 44
5. Tha,y doi don vi sty dung (10 L0 o3 (1o TP 44
6. Thiét [ap gia tang dan SO ... 46
7. Chay Kich ban nén (Reference SCeNario) ..........cooiuiiiiiiiiiiie e 47

Tao va chay CAC KICh DAN .........oooiiii e 48
8. Tao moét kich ban mdi dé md phdng sw gia tdng dan SO CAO0..........ccccvoveveveieeeeeeeeee e 48
9. Nhap di¥ liéu chp kich ban nay ............ PP P PP PP 49
10. So sanh cac két qua gitra Kich ban nén va kich ban gia tang dan s cao hon “Higher

Population GrowWth” ... ... e 50

S dung phwong phap dong chdy nam dién hinh (Water Year Method) ..........cccoveevveeeveeennnnn. 51
11. Binh nghia dong chady NEM i@ hiNK ........ooooviiiiie e 51
12. Tao chui dong Chay NAM ...........ccooiviriiicince e 52
13. Thiét Iap mo6 hinh dé st dung phwong phap dong chdy nam dién hinh....................ocoe 54
14. Chay 12i MO NINN....... 54
15. Thay d0i Kich bAn K& thtPa .........oiiiiiii e 57

D& hiéu phan nay ban can phai hoan thanh cac phan trwéc (WEAP in One Hour and Basic Tools)
hay ban phai c6 hiéu biét kha tét vé WEAP (nhw cAu trdc di liéu, cac khoa gia thiét, xay dwng biéu
thirc). D& bat diu phan nay, vao thwc don menu chinh “Main Menu”, chon “Revert to Version” va
chon phién ban dat tén “Starting Point for ‘Scenarios’ module”.

Chuén bi xay dwng céac kich ban
1. Tim hiéu c4u truc cta cac kich ban trong WEAP

Trong WEAP, mé hinh kich ban dac trwng bao gém 3 bwéc. Dau tién, chon nam mé ta hién trang
“Current Accounts” nhw la ndm co s& nén cho md hinh; mé ta hién trang dwoc xay dwng tlr cac phan
trwdc. Kich ban nén “Reference scenario” dwoc thiép 1ap tr cAc mé t& hién trang ma ta khoéng thé
thay déi dworc. Cudi cling, cac kich ban “what ... if’ cé thé dwoc tao ra dé thay déi Kich ban nén
“Reference Scenario” va danh gid sy anh hwdng ctia nhirng thay déi chinh sach va kj thuat. Doc
thém phan gitp d& cac kich ban & trong phan tro gitp dé biét thém chi tiét md ta phwong phap
WEAP.

2. Thay déi khoang thi gian nghién ctpu mé phéng

Vao thywe don General\Years and Time Steps, thay d6i khoang thoi gian “Time Horizon” clia viing
nghién ctru.

Current Accounts Year 2000
(unchanged) Last Year of Scenarios 2015
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3. Tao thém cac gia thiét chinh
Tao thém gia thiét co ban sau (bang cach nhan chuét phai & vi tri “Key Asumptions”):
Population Growth Rate 2.2%

Khéng cé don vi cho khoa gia thiét nay, nhung nhé 1a phai thay dbi trwérng “Scale” 1a % “Percent”.

Tao Kich ban nén Reference Scenario
4. Mb ta kich ban nén (tham chiéu)

_Kich ban nén Iudn ludn ton tai. Thay déi sy mo ta clia n trong thuc don Area\Manage Scenarios
dé phan anh vai tro thuc té ctia n6. Chua y rang ban phai dang thao tac trén khung canh di liéu “Data”
hay khung canh so’ d6 “Schematic” thi ban méi vao dwoc “Manage Scenarios” trong thwc don “Area”.

Vi duy, kich ban co s& voi ty 1€ gia tang dan s6 lién tuc cha nhirng ndm nam 1960-1995 va c6 chit
it cai tien ky thuat twdi nwéc trong ndng nghiép.

[iafl Manage Scenarios

Ik fdd ;'!_-, Copy = Delete Fename

=1 Current Accounts [2000] Reference iz bazed on:
Reterence [2001-2015] |Eunent Acoounts ﬂ

Scenario Description:

Base-case scenario with population growth
continuing at the 1960-1995 rate and slight
irrigation technology improvement

[v* Show results for thiz scenanio
Uncheck to reduce calculation time

¢ Cloze | ? Help

Hinh 4-1: H6p thoai Quan ly Kich ban

5. Thay déi don vi str dung nwéc twdi

Trong khung di liéu “Data”, thay déi don vi dung nwéc twéi “Unit Irrigation Water Needs” dé tac
déng dén mau maéi hang ndm trong théi doan (2001- 2015) sau nam hién trang. Dé thyc hién sw thay
dbi nay, ban phai chon Kich ban nén “Reference scenario” tir trinh don déi xuéng trén dinh man hinh,
dung “Yearly Time-Series Wizard” xay dwng lai chudi thoi gian.
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[ weaP: Tutorial =0

Area Edit WView General Tree Advanced Help

= Key Assumptions Data for: IREferEnce (2001-2015) »| | Manage Scenarios L] Data Expressions Report

Unit Domestic: Water Use

~{Unit lrigation ‘W ater Meeds|

- Domestic Variation
; Population Growth Rate These are user-defined variables that can be referenced elsewhere in your 7 Help
(- Diemand Sites analysis. For monthly variation, use Monthly Time-Series Wizard,
- Hyelology Koy Aasumption |zo00 J2001-2m5 Seae  |Urit |«
Supply and Resources Unit Imigation 'w/ater Needs [3500 [3500] - 3|
[ W ater Quality
% Other Assumptions

Key umptions

Schematic

Expression Builder
" Monthly Time Series Wizard

Yearly Time-Series Wizarc
ReadFromFile Wi

B = o =
Lookup Function Wizard

Fep Assumptions [monthiy]

Al

Scenario it
Explorer 3,000 &
2,500 -
m 2,000
Z =
E L
1,500
=
1,000 w
=]
S00 =
&
o — T T T T T T T T o
Jan Dec Dec Nov Oct Sep Sep Aug Jul Jul Jun May May Apr Mar Feb Feb =
2000 2000 2001 2002 2003 2004 2005 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 ¥

\WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) Data View | Licensed to: Stockhalm Environment Institute, until December 31, 2014 2l

Hinh 4-2: Giao dién Iwa chon “Yearly Time-Series Wizard” xay dwng lai chudi thoi gian

DA4u tién nhap vao nut “Linear Interpolate”, ké tiép nhap nat “Next’ (Hinh dwdi).

Time-Series Wizard: Unit Irrigation Water Needs

5elect function

~ 7

Interpolate Step Function Smooth Curve
Linear Forecast Exponential Forecast Logistic Forecast

JCEN I T

Hinh 4-3: Cac ham vé Yearly Time-Series Wizard

Click vao “Enter Data” trong ctra sb tiép theo, nhap “Next”, sau d6 nhap “Add” dé thém vao di liéu
theo chubi thoi gian:

Type of Time Series:  Linear Interpolate
Data:
2000 3500

2005 3300
2010 3200
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2015 3150

Growth after last
year:

0%

Cha y rang diém di liéu dau tién, nam 2000, dé mac dinh khong nén stra doi, bdi vi no dwoc nhap
vao tr gia thiét co ban “Unit Irrigation Water Needs” dwgc tao trong kich ban hién trang.

1l Time-Series Wizard: Unit Irrigation Water Needs _ 3l x|
| Enter Time-Series Data: Interpolate |
~Presview
+ Add | = Delete ¥ Allow dragging of values
Year | Walue I d 3,500
2000 3500.00 3,480 1
2005 3300.00 3 460
2m0 3200.00 3 440 |
2015 3150.00 '
3,420
3,400
3,360
3,360
& 3,340 |
]
5 3,320
3,300
3,260
3,260
3,240
3,220
3,200
3,180
— 3,160
-
- T T T T T T T T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2005 2008 2010 2011 2012 2013 2014 2013
Grawth after last pear: I %
4 Previous | Hewt 5> x LCancel | 8

Hinh 4-4: Két gua clra sb Yearly Time-Series vWizard sau khi nhap di liéu

Khi chay “Yearly Time Series Wizard”, WEAP gi&i thiéu mét loat cac ky thuat gé xay dung
chudi thoi gian,bao gébm nhép ter file Excel, tao theo céc buéc chire ndng, str dung cac biéu
thae toan duw bao,.. .

Chure ndng “Yearly Time Series Wizard” sé gitp ban tao cac biéu thire. Ciing c6 thé chi don
gian la nhdp hay soan thdo cong thire (trong trirong hop nay la, “Interp( 2000,3300,
2005,3300, 2010,3200, 2015,3150 )” ma khéng dung cac céng cu chuyén dung khac, ciing
nhuw khéng nhap truc tiép trén “Expression Builder”.

6. Thiét l1ap gia ting dan sé

Thiét Iap dan sé thanh phé “Big City” tdng theo ti 1&é dwoc xac dinh bang gia thiét co ban
“Population Growth Rate” dwoc dinh nghia trong bwéc trwdc day. O day sé phai chon lai Kich ban
nén “Reference scenario” trén trinh don & dinh man hinh cta khung di liéu “Data’.

Phai chac chan rang da chon nhu cau nwéc va mirc cdp hang ndm cla thanh phd (Demand Site
and Annual Activity Level). Xoda biéu thirc hién tai va chon chirc néng “Growth” trong muc xay dwng
biéu thirc “Expression Builder” bén duwoi trieong 2001- 2015 (chd y rang biéu thire hién tai trong
trwdng nay giong nhw & nam mo ta hién trang). Sau do nhap vao thé “Branch” trén trudng soan thao.
Hoac nhap doi chudt vao gia thiét co ban “Population Growth Rate” trong cay céu trac di liéu, hay
kéo n6 xubng clra s biéu thirc. Ham cubi cling phai hién Ia “Growth(Key\Population Growth
Rate/100)”.

Cha y rang ban phai chia ti 1& gia tdng dan sb “Population Growth Rate” cho 100 vi WEAP tinh gia
tri 2.2 trong gia thiét co ban la 0.022 trong tinh toan.
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Expression Builder: Big City:Annual Activity Level _ |E||1|
# | =g
Click-and-drag a branch or function to add ta the expression belaw...

¥ Use wizard to add time-seriss functions

Funetions: [Modelin -] pmtaz

HrEHans J Current AccountsYearyalue or

Cunrentdccountsi alue Current Accountsyearvalue(BranchMame)

Currentdccountsy ear e

Endvear Description

EwnF 1 Calculates the Current Accounts value of either the current branch, or of another

HpFarecas branch referred to as a parameter to the function.

Grawth

Growthés Examples

GrowthFram 10+Current AccountsYearvalue far a Current Accountsvalue of 100
Interp

LirForecast Evaluated in anyyear=110

LaarPayrient

LogisticFaracast 10+Current Accountsivalue{Householdsi\rban)

& for branch "Householdimban" with a Current Accounts value of 1000,

t onthiy alues

Farent Evaluated in anyyear=1010

Prev'r'ear LI

| Furcions | ETESY

Big CitwAnnual Activity Level = ll ;I
Grawth{Key\Papulation Growth Fate/100) _*l _"fI

|
P Help | o Firish I By Verity Cancel |
= | X !::

Hinh 4-5: Hop thoai lwa chon ham tang dan sé

7. Chay Kich ban nén (Reference Scenario)

Nhap chuét vao khung két qua “Results” dé& chay kich ban tham chiéu. Hay nhin vao db thj khéng
thda man nhu cau nwéc 3-D “Unmet Demand” (chon téng lwong hang nam “Annual Total”) cho tat ca
céc vi tri nhu cau nwdc. N6 sé cho két qua twong tw nhw hinh dwdi day. Nghi vé cac diém dudi day.

Lam thé nao dé so sanh phat trién nhu cau nwéc véi kha nang dap ng? Tai sao tdng lwong nwéc
thiéu lai gidam luc dau va tang sau d6?

I WEAP: Tutorial
Area Edit View Favorites Advanced Help

B | = |

(water Demand (not including

9 [=]

\ »  (|Milion | |Cubic Meter 'I)

Teizreis [l = |Eranch: Demand Sites j IScenano: Reference 7] IAII months (12) | ¥ Annual Total [~ Monthly Average
IAI\ Branches j ‘-
i
850 I 5ig City
800 F I Agriculture ’E
550 2
é
500
w
= B
i =
Z o
= I am &
- 5
. S 350 =
=]
Scenario S am0 =
Explorer ; fiesl
< I 2
Notes 150 e
=
100 @
50
0 P P P (=
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 214 2015
]

all Years = | [~ Percent of Time Exceeded

|WEAP: 3.4347 | Area: Tutorial | 2000-2015 {monthly) | Results View  Licensed to: Stockholm Environment Tnstitute, untl December 31, 2014

Hinh 4-6: Két qua chay kich ban nén, nhu cau nuéc
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[ weaP: Tutorial 19 [=] B3
Area Edit View Favorites Advanced Help

By e | ver |

RS~ ([vilion [+ [cubic Meter <))

Schematic IScenarin: Reference ﬂ IAII months {12) j ¥ annual Total [~ Monthly Average
IAI\ Demand Sites j >
~ I Big City i
M B Agriculture @
(1
=

e,
Scenario
Explorer

&y

MNotes

Million Cubic Meter

0 M rso (@22 & i Jo o1 gelo

2000 2001 2002 2003 2004 2005 2005 2007 2008 2009 2010 2011 2012 2013 214 201>

All Years 'I [~ Percent of Time Exceeded

|WEAP: 3,4347 | Area: Tutorial || 2000-2015 {monthly) |Results View  Unmet Demand: Big City, 2011 = 28,6 Milion Cubic Meter

¥

Hinh 4-7: Két qua chay kich ban nén, lvong nuéc thiéu hut

Tao va chay cac kich ban
8. Tao moét kich ban méi dé mé phéng sw gia ting dan sé cao

Tao mot kich ban méi dé danh gia tac dong ty 1& gia tdng dan sé cta thanh phd Big cao hon 2.2%
cho giai doan 2001- 2015.

Dé thyc hién viéc nay, chon thuc don “Area”, “Manage Scenario”, nhap phai chudt 1én Kich ban
nén “Reference scenario” va chon “Add”. Dt tén kich ban nay la “High Population Growth” va thém
vao sy miéu ta la “ Kich ban nay danh gia suw tac dong cua ty lé tdng dan sb thanh phd Big tir gia tri
2,2% |én 5% (This scenario looks at the impact of increasing the population growth rate for Big City
from a value of 2.2% to 5.0%.)”

=
Area Edit View Schematic General Advanced Help
— River (1) -
~ Diversion
A Rerarunir
mor
* ot ] = |
T Add Copy = Delete [ Rename
L B
W ® ca | |=- Current Accounts (2000) High Population Growth is based on:
V- Ru []-Reference (2001-2015) Feference =]
—Tre " High Population Growth (2001-2
®w: Scenario Desaription:
—Re [This scenario examines the impact of increasing the
l SR lpopulation growth rate for Big City from avalue of 2.2%
#Fg a0 5.08 -
Results # 5t
—
Tl = Oriv
—Riv
= Oci
Scenario -~ riwd
Explorer
b
MNotes
" N W Show results for this scenario
N —— | Uncheck ta reduce ealculation time
o == L=12=],
3 s I _>lJ
|WEAP: 3.4347 || Area: Tutorial || 2000-2015 {r v) | tic View | Licensed to: Stockholm Envi Institute, until December 31, 2014 2l

Hinh 4-8: Tao kich ban phat trién dan sé cao
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x|

e Add ;'1-, Copy = [elete Rename |
El- I;urrent Accounts [2000] Higher Fopulation Grawth iz bazed on:
[=]-- Reference [2001-2015] Fleference j

. Higher Population Growth [2001-2015]
Scenarnio Description;

his scenario looks atthe impact of
increasing the population growth rate for Big
City from a value of 2.2% to 5.0%

¥ Show results for this scenario
Uncheck ta reduce caleulation time

" Cloze ? Help

Hinh 4-9: Thém mé ta kich ban phat trién dan sé cao

9. Nhap di¥ liéu cho kich ban nay

Dé thuc hién cac sy thay doi dwai day trong khung di liéu “Data” sau khi chon kich ban mai trén
trinh don d6 xudng ngay trén dinh man hinh:

Lwa chon gia thiét then chét “Population Growth Rate” va thay ddi gia tri trong trwéng 2001- 2015

la 5.0. Chl y rang mau sac trong trudng nay sé thay ddi sang mau dd sau khi ban thay déi — diéu nay
xdy ra cho bét ky gia tri nao ma da thay déi khac véi gia tri cta Kich ban nén “Reference scenario’.

[ weaP: Tutorial J[=l
Area Edit View General Tree Advanced Help
B Koy Assumptions Data for: [Hich Population Grawth (2001-2015) ] |4 Mapage Scenarios »
- Unit Domestic Water Use
- Unit Irrigation %+ ater Needs Key Assumptions
Slrree Dromestic Y ariation
~|Population Growth R atel These are user-defined variables that can be referenced elsewhere in your 2 Help
E| Demand Sites analysis. For monthly variation, use Monthly Time-Series Wizard, =
Big City Key Assumption |2000  [z000-2015 Scale  Jurt | 4]
- Agricuiture Population Growth Rate 2.2 50 Percent |
- Hydrology —
Supply and Resources =
[ Water Quality
“ Other Assumphions Table | Nobesl
Key Assumptions (manthly)
5.0 b
e i
@
Scenario 4.0
Explorer - =
1#
30 =
#as =
B
20 i
w
15 =
—
10 ]
0.5 &
=
0.0 T T T T T T T T T T T T T T T T T H
Jan Dec Now Oct Sep Aug Jul Jun May Apr Mar Feb Jan Dec Nov Oct Sep Aug
2000 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2011 2012 2013 2014 2012 ¥
WEAP: 3.4347 | Area: Tutorial | 2000-2015 {monthly) Data View Licensed to: Stockholm Environment Institute, untl December 31, 2014 £

Hinh 4-10: Thay dbi gia tri ty 1& tang dan sbé trong kich ban mai
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10. So sanh cac két qua giira Kich ban nén va kich ban gia ting dan sé6 cao hon
“Higher Population Growth”

So séach céac biéu dd, két qua gitra hai kich ban va dwa ra két luan.
Vi du, chon nhu cau nwéc “Water Demand” trén trinh don d6 xudng. Nhap chon trén trinh don
biéu d6 (trén 1o chd thich biéu d6), va lwa chon tat ca kich ban “All Scenarios”. Chon dé hién thj duy
nhat nhu cau nwéc cha thanh phé “Big City” bang cach chon né tlr danh muc d xubng tr phia trén,

bén trai trong menu két qia . D6 thj s& gidbng nhw hinh dwdi day.
I WEAP: Tutorial 9=l E3

Area Edit View Favorites Advanced Help

Table | Map |

IWater Demand (not including loss, reuse and DSM) F (JMilion ] [cubic Meter [=])

Branch: Demand Sites\Big City [l IAII months (12) «| [ Annual Total [~ Monthly Average |No comparison +

Schematic
IAI\ Scenarios j ‘-
550 - i
[ B High Population Growth
s00 W B Reference L
RS
250 E7
=
400 L
e 5
T 350 =]
— ko
[l = g
= 300 =
e, g _
Scenario 'z =
5 250
Explorer = H—I;
=
< . -
= 0
150 &
Notes @
100 =
2
=
= &

o T T T u u u u u u u T T T T !
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
lm ™ Percent of Time Exceeded

WEAP: 3.4347 | Area: Tutorial || 2000-2015 {monthly) | Results View  Licensed to: Stockholm Environment Institute, untll December 31, 2014

Hinh 4-11: Két qua chay 2 kich ban vé Nhu cau nuéc

£

Chu y nhu cau dung nwéc cao hon ctia thanh phé trong kich ban gia tdng dan sé cao (Higher
Population Growth), nhw da dy doan.

Tiép theo, ta so sanh lwong nwéc thiéu “Unmet Demand” gitra hai kich ban. St dung trinh don a6
xubng chon “Unmet Demand” ta sé thdy nhw hinh dwéi day.

[ weaP: Tutorial JS[=] E3
Area Edit View Favorites Advanced Help

Table | Map |

IUnmetDemandF (Jrition 7] [cubic Meter 7])

Schematic IDEmand Site: Big City j IA\I months (12) j ¥ Annual Total [~ Monthly Average IW
IAI\ Scenarios j
-
120 [ B Reference
110
100
80
a0

-

Scenario
Explorer

Million Cubic Meter
=]

B g &8 8 2

3

i M rso [®1 52 B 00 601 ot o B @ E €

=

— T T T T T 71— 71—
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
all Years v | [~ Percent of Time Exceeded

WEAP: 3.4347 | Area: Tutorial | 2000-2015 {monthly) | Results View | Licensed to: Stockholm Environment Institute, untll December 31, 2014

Hinh 4-12: Két qua chay 2 kich ban vé thiéu hut nguén nwéc

<€
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M6t 1an niva thay lwong nwéc thiéu hut trong kich ban dan sb tang cao ciing cao hon.

Khi tao nhiéu kich ban trong cting mét viing nghién ciu, viéce tinh toan sé lau hon. Trong
triromg hop nay ban c6 thé loai trir mét sé kich ban ra khéi viéc tinh toan bang cach dénh déu
bd né trong hién thj két qué kich ban nay “Show resuilts for this scenario” trong muc quan ly
cac kich ban.

S dung phwong phap dong chay nam dién hinh (Water Year
Method)
11. Dinh nghia déong chay ndm dién hinh

Céc bai thwe hanh trwéc chi nhac dén sw thay ddi nhu cdu nwéc nhwng chwa nhac dén ngudn
cung cap. Trong phan nay, ching ta sé xem xét viéc nhap gia tri thay déi diéu kién tw nhién vé div
liéu khi hau sé tac dong nhw thé nao (dong chay sbéng, lwong mua, ..) dé co thé dwa vao cac phép
toan cta WEAP théng qua cac phan tich kich ban. Chung ta sé st dung phwong phap dong chay
nam dién hinh “Water Year Method” dé& |am vi du. Phwong phap dong chay nam dién hinh hiéu moét
cach don gian la né dai dién cho su thay dbi khac nhau cla dir liéu khi hau nhw dong chdy séng,
lwong mua, lwong nuwdc thAm duoc hdi lai va nhap vao dong chay tw nhién. Dau tién phwong phap
nay bao ham viéc dinh nghia cac ché do khi hau khac nhau nhw thé nao (nhuw: rat kho, khé, rat am,..)
so sanh twong déi véi ndm nwéc binh thwdng ma dwoc gan gia tri [a 1. Nam kiét nwéc co gia tri nhé
hon 1, nam nhiéu nwéc cé gia tri lén hon 1.

Pé thwce hién, ban phai chon kich ban “Reference”, vao khung di liéu “data” va nhép chudt vao
nhanh “Water Year Method” dw&i nhanh “Hydrology” trong cay cau tric di liéu.

[ weaP: Tutorial J[=l
Area Edit View General Tree Advanced Help
& KF'V As.sumptmn? Data for: |Reference (2001-2019) 'I |4 Manage Scenarios [l Data Expressions Report ‘
- Unit Domestic W ater Use
- Unit Imigation '/ ater Needs Rl Sequence |
ST Dromestic ' ariation
+- Population Grawth Flate Inflow relative to Mormal Year inflow. E.G., if Wet year has 25% more flow than 2 Help
- Demand Sites Normal year, enter 1,25 for Wet year, (Use Monthly Fluctuation Wizard if relative —

walues vary by month.)
Range: 0 and higher Default: 1

Big City
o Agriculture

=1 Hydrology ‘wiater Tear Type| Relative to Mommal ‘W ater Yeal 1=
ery Dy =
- Fead from File Dry 1
[#- Supply and Resouices Mormal 1 P
I water Quality et 1
: [ Pallutant Decrease in Retum Flows ey Wet 1 LI

fo Other Assumplions

Table | MNotes |

Definitions [monthly]

Scenario

Explorer o [
= 030 ¥ — Very Dry i
E_—'] 0.80 W — Dry &
0.70 v MNormal
Notes 060 P wet x>
0.50 ~ Very Wet ’E
0.40 T
0.30 o
020 E
0.10 o
0.00 ]

— T T T T T
Jan Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec
20002001 2002 2003 2004 2006 2007 2008 2009 2011 2012 2013 2014
WEAP: 3.4347 | Area: Tutorial | 2000-2015 {menthly) Data View Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 4-13: Chon ‘Water Year Method’ tir muc Hydrology

<«

Chon "Definitions” va nhap vao di liéu theo Bang dwéi day:
Bang 4-1: Phan loai mirc d6 4m wét cac nam

Very Dry 0.7
Dry 0.8
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Normal 1.0
Very wet 1.45
[ weaP: Tutorial 155 [=]
Area Edit Wiew General Tree Advanced Help
5 Fey Assumptiorrs Data for: [Reference (20012015) =] | Manags Scenarios (L) Data Expressions Repart ‘
Unit D omestic: \water Use
- Unit Irigation water Needs Sl Sequence |
ST - Domestic Variation
Paopulation Growth Rate Inflow relative to Normal Year inflow. E.G., if Wet year has 25% more flow than T Help
= Demand Sites Normal year, enter 1.25 for Wet year. (Use Monthly Fluctuation Wizard if relative ——
- Big City values vary by month.)
Agriculture Range: 0 and higher Default: 1
[z~ Hydrology wfater ear Type| Relative to Nomal Water Year |
- ater Year Method| Wery Dy 7
Read from File Dry 8
[#- Supply and Resources Mormal 1
= Wwiater Quality st 13
Pollutant D.ecreasa in Retum Flows ey Wt 145 ﬂ =
- Other Azsumptiors —

Table | Notes |

Defintions [monthly]

Scenario
Explorer
_i 140 v
o W — VeryDry | i
120 ¥ — Dry o
1.00 I Normal
t Mo Wet i
= 0a0
: L I3 Very Wet ,@
060 2
1l
o
0.40
=
Aataitaciil 020 s
w
=]

TR ,dnm.‘..‘..‘..‘.
Jan Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec

G 20002001 2002 2003 2004 2008 2007 2008 2008 2011 2012 2013 2014

WEAP: 3.4347 | Area: Tutorial | 2000-2015 {monthly) Dats View  Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 4-14: Nhap d@ liéu dinh nghia ndm rat kho han, khé han, binh thuwéng, &m va rat dm wét

<€

C6 thé nhdp vao dir liéu hang thang néu cac di liéu thang la day da.

12. Tao chudi déong chay nam

Buarc tiép theo trong s dung phuong phap dong chay nam la tao chudi cac bién dong khi hau
trong thoi doan kich ban. M6i nam coi nhu mot thoi doan va duge gan mét mau thoi tiét. Voi kich
ban “Reference”, chung ta sé gia thiét chudi theo Bang sau:
Bang 4-2: Xép loai m&rc d6 &m wdt cac cac nam tinh toan

2001-2003 Normal 2011 Very wet

2004 Very Dry 2012 Normal

2005 Wet 2013 Wet

2006-2008 Normal 2014 Normal

2009-2010 Dry 2015 Dry

D& nhap chudi nay vao, chon “Sequence” dwdi nhanh “Water Year Method”.
Dé ché do binh thwdng cho ndm hién hanh (Current Account).
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I WEAP: Tutorial
Area Edit View

General Tree Advanced Help

=1

Schematic

[

Scenario
Explorer

Kep Assumptions
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Hinh 4-15: Chon ché d6 binh thwé'ng cho nam hién hanh, 2000

Sau dé, chon kich ban “Reference ” va nhap vao chudi trén.

[ WeAP: Tutorial
Area  Edit View

General Tree Advanced Help

Schematic

=

= K_ay Assumptions

- Unit Domestic W ater Use
- Unit lmigation W ater Needs
i Domestic Y ariation

b Population Grawith Fate

Demand Sites

ISi[=] B3

EIER Yl R eference (2001-2015) Mg

| Manage Scenarios (1) Data Expressions Report

Definitions J0=yle]

The sequence of wet and dry years for this scenario.

Water Year Type: 1 = Very Dry, 2 = Dry, 3 = Normal, 4 = Wet, 5 = Very Wet

CAC KICH BAN

Big City i
- Briculture Year | Water Year Type| « ||| Preview
21 Hydrology 2000 Normal F7 | allw cragging of values
- [\wdater Year Method| 2001 Normal 5
- Read from File 2002 Normal
[+ Supply andIF\ssuulces 2003 Normal
& \/:"ater [ uality 2004 Very Dry
h P:!ulanl Decrease in Fietum Flows || 5000 Wet =
“ Other Assumphions 2006 Normal %4
2007 Normal E
2008 MNormal 0
"
Scenario 2009 Dry E
Explorer 2010 Dry 53
2011 verywiet =
E_—‘] 2012 MNormal o
4 =
= 2013 wet z
2014 MNormal =
MNotes &
2015 Dry 0l
1 T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014
| Year
=

|WEAP: 3,4347 | Area: Tutorial | 2000-2015 {monthly) |Data View  Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 4-16: Két qua sau vao dir liéu ché dd nwdc cho cac nam

Pé duwra duoc dong chdy vao vao trong mé hinh (trong truromg hop cia chiing ta né la dau
nguén cda dong séng chinh) thay déi theo thoi gian, WEAP dé xuét hai phuong phép. Néu
ban c6 sé liéu chi tiét vé thai tiét, thi stz dung chire ndng doc tir file “ReadFromFile”. Phuong
phép khéc, la phuong phép trinh béy & day, doé chinh la phwong phap dong chay nam dién
hinh “Water Year Method”. Vi phwrong phap nay, méi ndm trong mo hinh c6 thé duoc dinh
nghia nhw: ndm binh thuong, khd, rat khd, nhiéu nwéc, rat nhiéu nudéc. Cac kich ban khac
nhau cé thé thay déi lai sau khi chon chudi ndm khé va nhiéu nuwéc dé danh gié tac dong cia
st bién déi twr nhién trong viéc quan ly nguén tai nguyén nuéc.
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13. Thiét l1ap md hinh dé si&r dung phwong phap dong chay nam dién hinh

Trong cay céu trac div liéu, thay déi dong chay dau vao “Headflow” cho dong séng chinh “Main
River” trong kich ban “Reference” dé st dung phwong phap ndm dién hinh (chon Main River & muc
Supply and Resources trong cay cau tric dir liéu). Cha y rang trwde dé, gia tri dong chay dau vao
hang thang la gidng nhau cho giai doan 2001-2015 ciing nhw ndm 2000, nam tinh toan hién hanh.

S dung thanh kéo trong “Get Values from” d& chon phwong phap nay. Ban ciing cé thé di con trd
sang trai trén man hinh dé lam xuét hién muc “Get Values from”

[T WEAP: Tutorial 19 [=] 5
Area Edit View General Tree Advanced Help
- Key Assumptions Data for: |Reference (2001-2015) v ||l Manage Scenarios [ L] Data Expressions Report |
i+ Unit Domestic 'water Lse
Uit Irrigation 'water Needs ( Tolone o Cuthons Water Quality
PI— Diamestic Yariation .
- Population Growth Rate Reach Length I
El-Demand Sites
-~ Big City Average monthly inflow at head of river % Help
fo Agriculture — —
Hydrology FEaslan e
- Supply and Fesources GetValues from__ [2000 | 20012015 Scale  |unt | ]
E| Fi_wsr Main River = [Monthly... "W aterrearhethod CMS |_
e C
- Reaches :
&) Transmission Links Table | Notes |
Return Flows
[=1- W ater Quality Headflow [monthiy]
B} Pollutant Decrease in Retum Flows
200
Other Azsumptions hd
Scenario 180 i
Explorer 180 @
= e -
_ 120 "
o
Notes 3 100 F
o =
ks
B0 L=}
40 2
&
=1 o)
0 =
Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb Jan Dec Now Oct Sep Aug
2000 2000 2001 2002 2003 2004 2005 2005 2007 2008 2009 2010 2011 2011 2012 2013 2014 2015 ¥
|WEAP: 3.4347  Area: Tutorial | 2000-2015 {monthly) | Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014 =

Hinh 4-17: S dung ‘Get Values from’ dé thay ddi phan bé gia tri dong chay séng ‘Water Year
method”

14. Chay lai mé hinh

Chay lai mé hinh lan nira va so sanh lwong nuwéc thiéu “Unmet Demand” cua kich ban
“Reference” va kich ban “Higher Population Growth” so v&i tredc do ( tt nhién la nhu cau nwéc
“Water Demand” sé& khéng thay dbi sau khi ban da thay déi ngudn cép bang phwong phuong phap
nam dién hinh).
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I WEAP: Tutorial =0
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Hinh 4-18: Két qua chay lai cac kich ban

¥

Chu y rang lwong nwéc thiéu cta thanh phd & tat ca cac kich ban tinh bang phwong phap nam
dién hinh 1a khong chinh xac b&ng gia thiét nhap dong chay dau vao khéng déi cho dong séng chinh
“Main River’ nhw dwoc quan sét & phan bai tap trwéc. Trong trwdng hop hién tai, sw thay déi lwong
nwéc thiéu 1a gibng nhw sy thay déi khi hau twong lai. Trong subt nhi*ng nam nhiéu nwéc hay rat
nhiéu nwéc so véi ndm 2000 (2000, nam tinh hién hanh), lwong nwéc thiéu thue té thwong thip hon
nam 2000 v&i tat ca cac kich ban, tham chi véi viéc tang nhu cau nudc tir viéc gia tang dan sé (2.2%
v&i kich ban “Reference” va 5.0% véi kich ban “Higher Population Growth”). Sy gia tang lwvgng mua,
va dong chay dau vao cac dong sdng, gidm nhe sy tdng nhu cau nwéc trong nam nhiéu nuéc.

Diéu nguoc lai sdy ra trong ndm it nwéc, & noi ma sw phat trién dan sé tdng nhanh chéng vi
lwong nwédc muwa, dong chay diu vao cac dong sdng trong nhivng ndm do 1a thp hon. Diéu nay dwa
dén tham chi lvong nwéc thiéu tang hon so véi lvgng nuéc thiéu tinh toan voi gia thiét khi hau
khéng ddi. (nhw da dwoc thuwc hién & phan trwéc).

Khi lurong nuéce thiéu khac nhau gidka mét bén la luong nhu c4u 16m va mot bén la lvong cung
cép I6m, tham chi 1& mét thay déi nhé lurong cép tai nhu cdu gén nhuw khéng déi co thé c6 tac
doéng rét |én dén lwong nuéce thidu.

Mé hinh nay khéng xét dén béat ky sw tich trir nwéc nao hang ndm (nhw hé chira, nuéc ngém).
Vi vay, khéng cé cach nao dé gidm luong nuwéc thiéu hut trong nhitng ndm thiéu nuwoc ter
nhimg ndm nhiéu nuéc. Bé md té cu thé hon mé hinh kho triv nhw thé nao, hdy doc phan
huéng dén thiét 1ap sw cp nude “Refining the Supply’trong WEAP.

Néu ban muén so sanh cung mét biéu d6 trong WEAP, cac két qua cho phwong phap nam dién
hinh v&i gia thiét rAng diéu kién khi hau 1a khong déi, ban cé thé tao ra mot kich ban méi nhe st
dung phwong phap nam dién hinh tét hon la thay déi div liéu trong kich ban “Reference” dé diéu
chinh phwong phap nam dién hinh. Kich ban méi nay sé ké thira tir kich ban “Reference”, va cay ciu
trdc kich ban trong “Scenarios Manager” sé nhw hinh sau:
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x|

Ik Add ;'1-, Copy = [elete Rename |
= I:_urrent Accounts [2000] Wwater Year Method iz based on:
B- F_Eeference [2001-2015] Feference j

Higher Fopulation Graowth [2001-2015]

- fater Year Method [2001-2015]

Scenario Description:

v Shaow results for this scenarno
Uncheck to reduce calculation time

J Cloze ? Help

Hinh 4-19: H6p thoai kich ban

Cha y réng trong trwdng hop nay, ca hai kich ban “Reference” (khi hau khéng déi) va “Water Year
Method” (khi hau thay ddi) s& duing ty 1& gia tang dan sé bing 2.2% véi “Big City”, k& tir kich ban
“Water Year Method” dwoc thira ké tir kich ban “Reference”.

Néu mudn so sanh trong cuing mét biéu d& WEAP, diéu kién khi hau khéng dbi va thay déi khi hau
st dung ti 1& gia tang dan sé 5%, cé thé tao ra mot kich ban méi khac ké thira tir kich ban ma st
dung phwong phap nam dién hinh va thay ddi i I& gia tdng dan sé trong kich ban nay la 5%. Cay c4u
tric kich ban giéng nhw hinh dwéi:

x|

I 4dd ;'1-, Copy = [Delete Rename |
E- I:_urrent Accounts [2000] ulation Groweth and % ariable Climate i
= Reference (2001-2015] v/ alar Tear Method j
----- Higher Population Growth [2001-2015]
= Wwiater rear Methad [2001-2015) Scenario Description:

B Higher Fopulation Growth and ¥ ariable Climate [200

ﬂ [¥ Show results For this scenario

Uncheck to reduce calculation time

¢ Cloze I ? Help

Hinh 4-20: Hop thoai kich ban bién dbi khi hau

WEAP cho phép khéng gi¢i han cac tac déng trong cac viéc sdp xép kich ban. Cha y rdng ban
c6 thé xuat két qua sang Excel, dé co thé so sanh véi cac kich ban khac dé dang hon. Véi déc
tinh nay sé duoc thdo luén chi tiét hon trong ndi dung di¥ liéu két qua va dinh dang “Data,
Results, and Formatting’.
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15. Thay déi kich ban ké thira

Vi du dwdi day sé giai thich sy hiru ich cla viéc thay dbi kich ban ké thira trong WEAP.
Tao mot kich béln m&i ké thira tir kich ban “Reference”, va dat tén né la “Extended Dry Climate
Sequence”. Cay cau tric kich ban c6 dang nhw hinh dwéi day:

x|

Ik Add ;'1-, Copy = [elete Rename |
El- E_urrent Arccounts [2000] Extended D Climate Sequence iz based on:
=] Reference [2001-2015) Feference j

----- Higher Fopulation Growtk [2001-2015]

Extended Dy Clirmate Seguence [2001 Scenario Description:

| LI v Shaow results for this scenario

Uncheck ta reduce caleulation time

" Close ? Help

Hinh 4-21: HOp thoai kich ban chudi khd han kéo dai nam 2001

Vao khung d& liéu “Data” va chon kich ban méi nay dé soan ghéo. Nhép vao Qhénh “Water Year
Method” ctia cay cau truc di¥ liéu (bén dwdi nhanh Hydrology) dé soan thao chudi khi hau nhw dwéi
day:

Bang 4-3: Xép loai m&rc d6 &m wét cac cac nam trong kich ban nén

2001-2003 Normal 2011 Normal
2004 Wet 2012 Dry
2005 Normal 2013 Normal
2006-2008 Normal 2014 Normal
2009-2010 Very dry 2015 Dry

Céc két qua (hinh bén dwéi) biéu thj lwgng nwdc thiéu cia thanh phd Big cho chudi khi hau kho
néng kéo dai “Extended Dry Climate Sequence” (chudi khi hau mai va ti 1& gia tdng dan s6 12 2.2 % )
da lam gidm moét phan gitra Kich ban nén “Reference” va kich ban ty | gia tdng dan s6 cao” Higher
Population Growth Rate”.
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Hinh 4-22: Két qua chay lai cac kich ban

¥

Bay gi®, chiing ta sé thay ddi sw ké thira cla kich ban “Extended Dry Climate Sequence”, d&t né o
duéi kich ban “Higher Population Growth Rate” dé ké thira sw gia tang dan sé 1a 5% cuda kich ban do.
Trong hép thoai “Scenario Manager”, chon kich ban “Extended Dry Climate Sequence”, nhap kéo ré
né va chon “Higher Population Growth”-dugc coi la mét kich bén gbc méi

x|

e Add ;I"'_-n Copy = [elete Rename

= Current Accounts [2000] Extended D Climate Sequence iz bazed on;
=l Reference [2001-2015)
= I-:Iigher Population Growth [2007-2015) YT p———

i Extended Dy Clirmate Sequence [2000-20° || Baference

| _"I v Shaow results for this scenario

Uncheck to reduce calculation time

q" Cloze ? Help

Hinh 4-23: Hop thoai kich ban chudi khd han kéo dai nam 2001-2015

Bay gid, tinh toan lai két qua va xem lwgng nwéc thiéu cla thanh phd “Big City”.

Nhirng thay d6i ndo ma ban phai khai bao cho lweng nwéc thiéu cta thanh phd trong kich ban
“Extended Dry Climate Sequence”?
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[ weAP: Tutorial

e e | |

[ [ Extended Dry Climate Sequence

[ I High Population Grawth

[~ [ High Population and Variable Climate
¥ [ Reference

[~ [ water Year Method

Hinh 4-24: Két qua chay lai cac kich ban

V6i ti1é gia tang dan s cao va diéu kién khi hau khé hon, lam cho lvong nudc thiéu vé co
ban thay doi.
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~ Water Evaluation and Planning System
(Hé thong danh gia va quy hoach s dung nuéc)

5 PHAN TIiCH CHI TIET NHU CAU NuUGC

NRU CAU TONG thé: . ...ttt ettt ettt ae et ete et et e e et e s st essstenestesesaereenaras 60
1. Tao mot diém ding nwdc méi.............. N 60
2. Tao mét cau truc di liéu cho nut nhu cau nwéc ndng thén “Rural” ..o, 61
3. Nhap di¥ lieu mrc hoat ddng hang nam (quy MO dUNg NWEGC).......uuuvuurreiiiiiiiiiiiiiiiiiiainanns 62
4. Nhap di liéu mirc d§ dUng NWO'C haNG NAM........coiiiiiiiiiiii 64
5. KIBM Tra KB QUA ..eeeeiiei ettt e et e e e e e e a e e e e e e e e e ean e 64

M6 hinh quén Iy st dung N, 10N that va tai ST dUNG ....ccveeeeeceeceeceee e 67
6. Thiét lap phwong cach quan Iy st dung nwoc — cach tiép can thanh phan .......................... 67
7. Thiét 1ap cach quan ly doi twong str dung nwdc - tiép can tong theé ... 71
8. MO hinh tai ST dUNG NUGC ..., 72
9. MO hinh NG tON thaT .. ... e 74

Thiét 1ap quyén wu tién phan Phdi CAP NUGC.........oouieeeeeeeee et 75
10. Stra di QUYEN WU tHEN CAP NUGC........ooocvivieiccc s 75
11.S0SANN KB QUA........oooi 75

Dé thurc hanh phan nay ban can hoan thanh tat ca cac phan trwdc hoac la phai biét kha tét vé
phan mém WEAP. Bé bat diu phan nay, vao muc “Main”, chon “Revert to Version” va chon phién
ban tén “Starting Point for most modules after ‘Scenarios’ module.”

Nhu cau téng thé:
1. Tao mét diém dung nwéc méi

Trong so d6 hé thong, ban hay tao mét diém nhu cau nuwdc mai tai dong chay ha lwu cla thanh
phd “Big City” aé thlet Iap mét nhu cau nwéc cho ndng thén. Tén cla nat nay 1a “Rural” va gan cho né
mot quyen wu tién cap ‘Demand Priority” = 1. Tao mot dwong dan to dong chay ha lwu nam trén sbng
chinh cta thanh pho va dong chay hdi quy cua viing ndng nghiép. Quyen wu tién cung cap “Supply
Preference” nén thiét Iap la 1. Bbng thoi cling cung cap mot dong chay hdi quy cho viing néng thén
“Rural” ma diém dat ctia né & phia dwéi ha lwu. Nhap ty 1& nwéc hdi quy “Return Flow Routing” 1a
100%.

Vung nghién ctru cla ban twong ty nhw hinh dwéi day:
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Hinh 5-1: Vung nghién ctru sau khi tao thém diém s dung nwéc “Rural”

Rural {1}

2. Tao mét cau trac div liéu cho nit nhu cau nwéc ndng thén “Rural”

Dé tao moét cu trac div liéu nhap phai chudt 1én vi tri nhu cu nwéc “Rural” trén cay di liéu, va
chon “Add” dé tao cAu tric c6 dang nhw hinh duéi day (chwa vao bét ky dir liéu nao):
[ UL 3 nsirn rndee
- Demand Sites
- Big City
Agriculture
= Rural

Apartrient Buildings
[=I- Hydralogy

W ater ear bethod

i. Bead fram File

Hinh 5-2: CAu trdc cay di liéu diém s dung nuwéc

Chay réng “Showers”, “Toilets”, “Washing”, va “Others” dwgc thém vao bén dwdi nhanh phu
“Single Family Houses”.
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Hinh 5-3: Tao cay di liéu cho diém dung nwéc “Rural”

3. Nhap dir liéu mirc hoat dong hang nam (quy mé dung nwéc)

Nhap vao nhirng di¥ liéu trong Bang sau vao “Rural” trong “Annual Activity Level”:

Bang 5-1: D& liéu str dung nwéc hd gia dinh néng thon

Rural

120,000 Households

Single Family Houses 70%

Share Showers
Saturation Toilets

Saturation Washing

Saturation Others

80%
90%
55%
35%

Saturation Apartment Buildings Remainder share (use the Expression Builder)
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Hinh 5-4: Nhap di liéu cho diém s dung nwéc “Rural”, cac hd gia dlnh riéng ré
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Hinh 5-5: Giao dién khung “Data” sau khi nhap di¥ liéu, chi y Appartment Buildings

Mdc phan phc“ii “Share” va dé bdo hoa “Saturation”™ tham chi hai kiéu loai phén trém duwoc tinh
toan toan hoc nhw nhau trong WEAP, nhung ching thuéc hai khai niém khac nhau. Tai mét
cép dé trén cay céu tric, téng cua chang lai phai luén bdng 100%. Chiing cung cap mat chic
néng “remainder” dé tw déng tinh tron 100%.D6 bdo hoa biéu thj nhjp d6 tham nhép cho cac
thiét bj ddc biét va né khéng phu thude vao céac loai thiét bj khac nhau nhw, mirc dung nuwéc
cho t4t cd mét cdp nhanh khong nhét thiét phai bang 100.
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4. Nhap dir liéu mirc do dung nwéc hang nam
Nhap vao dir liéu sau day cho vi tri nhu cau “Rural” trong” “Annual Water Use Rate”.
Bang 5-2: D& liéu str dung nwéc hd gia dinh néng thén

Rural
Single Family Houses
Showers 80 m*household
Toilets 120 m*/household
Washing 60 m*/household
Others 40 m*/household
Apartment Buildings 220 m*/household
Consumption (in consumption tab) 80%

Chu y réng gia trj giad thiét “Consumption” dwoc nh4p vao cho toan bé nut “Rural demand”, va
khéng nhap trén nhanh phu.

5. Kiém tra két qua

Tinh toan lai két qua cta ban. Trong khung két qua “Results”, chon “Water Demand” tir thanh kéo
chinh. Chon “All Branches” tir thanh kéo trén biéu dé chd thich. Lwa chon 3-D va biéu dé thanh khi
dinh dang viéc st dung thanh kéo cho biéu twong “Chart Type” trén thanh céng cu bén phai man
hinh (nam & vi tri dau tién trén thanh cong cu). Chon niit nhu cau nwéc “Rural” tr thanh kéo trén biéu
do.

[ weaP: Tutorial (O]

Area Edit View Favorites Advanced Help

Table | Map |
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Hinh 5-6: Két qua tinh toan nhu ciu nwédc sau khi thém st dung nwéc “Rural”

Side by side

Stacked to 100%G
Grouped Behind
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Hinh 5-7: Chon dinh dang vi tri do thi

Dé xem két qua nhu cau nuwéc “Water Demand” clia tat ca nhanh "Rural” (nhw, Single Family
Houses\Showers; Apartment Buildings), chon cap do 2 trén “Levels” (nam truc tiép trén bidu dd). Két
qua biéu dé giébng nhw hinh sau:

[ WEAP: Tutorial 9=l E3

Area Edit Wiew Favorites Advanced Help

B | = |
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120,000 I3 Rural‘Single Family Houses
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. o g
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Hinh 5-8: Két qua tinh toan nhu ciu nwédc sau khi thém st dung nwéc “Rural”

I WEAP: Tutorial =0

Area Edit View Favorites Advanced Help
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I WEAP: Tutorial =0

Area Edit View Favorites Advanced Help

B | = |

IWater Demand (not including loss, reuse and DSM) J (lThuusand JlCub\c Meter J}

(s | [Branch: Demand S\tes\RuraI +] Levels [2 2] I MatchNames  [scenario: Reference =] [Allmonths (12) x| I~ AnnualTotal [# Ma
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Hinh 5-9: Két qua tinh toan nhu ciu nwéc véi cap do chi tiét 2

o

Scenario
Explorer

MNotes

i
@
¥
o
#
[zg]
D
=
=

~Ban c6 biét tai sao nhu cau nwéc “Rural” lai thay doi trong nam mac du chiing ta khong nhap vao
bat ky sw thay d6i nao?

Sw thay déi trong nhu cdu nwéc “Rural” 1a vi trén thuc té cac gia thiét cda WEAP chila nhu
céu nuéc hang ngay khéng déi (khéng c6 nhu cdu nuwéc hang thang xéc dinh béi nguéi dung
md hinh WEAP), vi vay cac thang c6 sé ngay it hon (nhw thang 2) nhu céu nwéc sé thép hon
nhimg thang cé sé ngay nhiéu hon (nhw thang 1).

Bay gi® tao mot biéu dd dang 3D cho “Demand Site Coverage” va chon tat ca cac diém st dung
nwéec. (hinh bén dwdi).
WEAP: Tutorial =10l x|

Area  Edit View Favorites Help

m Table | Map |

|Demand Site Coverage (% of requirement met) F (|Percent |3

IScenario: Reference j IAII months d ¥ Monthly &verage?

vE
100 ]
ites
a0 All Scenarios b
Selected Scenatiog —
a0 cer —
70 Log
(E{i}
B0
£ #
T
& 50 B
5
40 Q
o o
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o
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a T T T T T T T T
January hlarch  Aprl  May  June  July  August October December
IAII Yearz * I~ Pecent of Time Excesded
‘Araa: Tutorial || Results Yiew || H Reaistered to: Chris Swartz, Telus [nstitute

Hinh 5-10: D6 thj khd nang théa man nhu cau nwéc

Ban c6 hiéu tai sao lwgng nwéc dwoc thod man ludn bang 100% v&i “Rural” nhuwng khong bang
&i “Big City” va “Agriculture”, tham chi ching c6 mdc wu tién cung cap gibng nhau?
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Piém |4y nuéc “Rural” ndm & dong ha luu diém héi quy dong chay cda thanh pho 5 “Big City”,
diéu d6 c6 nghia la né duoc cong thém dung tich nwoc trén song, dong chay héi quy nay c6
thé dé dang thod man nhu c4u cho ving nhé

M6 hinh quan ly st dung nwérce, ton that va tai st dung
6. Thiét 1ap phwong cach quan ly str dung nwéc — cach tiép can thanh phan

Chung ta c6 thé tao ra mét kich bdn méi dé& nghién cu chién lwoc quan ly diém st dung nwéc.
Goi kich ban nay la “New Washing Machines DSM”; do né dugc tao tir Kich ban nén “Reference *
nén nod sé co diéu kién khi hau va sv gia tang dan sé cta thanh phd “Big City” gidbng nhw Kich ban
nén “Reference””. C4u tric kich ban trong trong hop thoai quan ly cac kich ban “Manage Scenarios”
sé giébng nhw hinh nay:

x4
I Add -i LCopy = [Delete Fename |

i+ Higher Populatlon Growth [2001-2015) J
i New Washing Machings DSk [2001-2015] Scenario Description:

¥ | Show results for this szenario
Uncheck to reduce calculation time

" Close I ? Help |:E

Hinh 5-11: C4u trac kich ban trong trong hop thoai quan ly cac kich ban “Manage Scenarios”

Chung ta sé& gia thiét rang kich ban mai nay gia thiét cho phép ta tiét kiém dwoc 2/3 (66,7%) lvong
nwéc sach. Kich ban méi nay sé danh gia tac dong cla viéc dam bao quan |i diém s dung nwéc
néu 50% sb hé sir dung nwéc sach.

Dau tién, tré vé Current Accounts trong khung di liéu “Data”, tai day ban tao ra 2 nhanh méi (may
cli “Old Machines” va may méi “New Machines”) trong cay céu tric div liéu “Rural”. Thyc té, ban da
phan tan luong nudc ra hai loai may nay. Cha y rang ban phai tré vé Current Accounts bdi vi tat ca
cAu trac di liéu déu dwoc nhap vao do, tham la ngay ca khi ban nhap vao cac biénma né khéng kich
hoat trong phép toan hién hanh va Kich ban nén “Reference”

Khi ban thém vao nhanh phu dau tién dwéi nhanh “Washing”, ban sé nhan dwoc thong béo sau
day:
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Q] weaAP: Tutorial

Area Edit View General Tree Advanced Help

PHAN TICH CHI TIET NHU CAU NUvOC

=10l x|
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\WUEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) Data View | Licensed to: Stockholm Envi

Institute, untl December 31, 2014 .

Hinh 5-12: Hop thoai xac nhan khai b&o st dung thiét bi may giat méi va ci

Nhap vao “Yes” dé& thém vao cau tric div liéu sau:

L g e e e
i Dlomestic Y ariation
L Population Growth B ate

=l Demand Sites

- Big City

Agriculture

=1 Fural

=- Sinagle Family Houzes
L Shawers

0ld M achines
- Mew Machines

Others

o dumartrnent Buoildinns

Hinh 5-13: CAu trac cay di liéu Rural

Thay dbi don vj cda “Old Machines” va “New Machines” la “Shares”. Mirc hoat dong cua may
lam sach nuwéc ci la 60 m3/household, no la gia tri biéu thj mdre lam sach cao hon truwdce do.
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I WEAP: Tutorial
Area Edit View General Tree Advanced Help

Schematic

Scenario
Explorer

MNotes

=1 Key Assumptions

PHAN TICH CHI TIET NHU CAU NUvOC
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Hinh 5-14: Clra s6 giao dién khai bao Luwong nwéc st dung

Nhap vao gia trj la 100% cho “Old Machines Activity Level”. Va dé tréng né trong “New
Machines” — diéu nay déng nghia la nhap gia trj 0 vao. Nén nhé réng, ban dang nhép cac gia trj
trén cho “Current Accounts”, vi vy ban chi cho “Old Machines” hoat dong trong Kich ban nén
“reference” théi. Viéc lam nay tao lai dnh hudéng gidng nhw dnh hudng cua cac bién téng thé
trong “Washing” & phép toan va kich bén “Reference” truéc d6.Bién “New Machines” sé duoc
kich hoat trong kich ban “New Washing Machines DSM” (hinh bén dwé1).
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|WEAP: 3,4347 | Area: Tutorial | 2000-2015 {monthly) |Data View  Licensed to: Stockhelm Environment Institute, until December 31, 2014

Hinh 5-15: Cira sb giao dién sau khi khai bao bién “May ci” va “May mai”

Bay gio, bat kich ban “New Washing Machines DSM” (chon & Muc “Data for:”).
Nhap gia tri 50 cho “New Machines” (50% may lam sach sé la may mé&i) va Remainder(100) cho
may cl “ Old Machines”- c6 nghia la 50% con lai la may ci (st dung cdng cu xay dwng biéu thirc).
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ST=I

Area Edit Wiew General Tree Help
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Hinh 5-16: Khai bao ham Remainder(100) cho “Old Machines”

Ban sé phai nhap lai mirc dung nwéc cho may cli va nhap mirc dung nwéc méi cho may mai:

Old Machines 60 m*household ] ]
New Machines 60*0.667 m*/household (str dung “Expression Builder” dé nhap biéu
thdec)
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Hinh 5-17: Nhap mc nwédc dung cho may giat ci va may giat maoi

>

Bay gid hay so sanh két qua nhu cu nwéc cho nhanh “Washing” & muc “Rural” gitra Kich ban
nén “Reference’va kich ban “New Washing Machines DSM”. Trong khung két qua nay, nhap chon
“Table” va chon bién “Water Demand”. Chon “Annual Total” hon 1a chon “Monthly Average” va chon
2001 (ban c6 thé chi xem cac con sb kéf qua cho tirng ndm tai mét thei diém khi ban so sanh cac
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kich ban trong khung “Table”, nhwng diéu nay khéng gay khé khan vi chang ta khéng can phai mé
hinh hoa cho nhirng thay déi theo thdi gian cho bién “Washing”.Chon Demand Sites\Rural\Single
Family Houses\Washing tir thanh kéo bén trai va “All Branches” tir thanh kéo bén phai.Chon hai kich
ban “Reference” va "New Washing Mechines DMS” trén thanh kéo dwdi day clra sb.(xem hinh dwdi)

~imix

Area Edit Yiew Favorites Help

Chart M ap I

IWater Demand (not including loss, reuse and DSM) F (Thousand |Cubic Meter |

Schematic IBranch: Demand Sitez\Rural\Single Family Houses'W ashing j IYear: 20 j IAII months j v Annual Tatal? IAII Branches v
MNew Washing Machines DSM  Reference i
New Machines | 924 467 0.000 o)
Oid Machines 1,386.000 2,772,000 +2
Sum 210482 2772000
Py
(E{ye}

|Selected Scenarios [2/4] j

Area: Tutorial Fesults Wiew Reqistered to: Chriz Swartz, Telluz Institute

Hinh 5-18: Két qua chay Kich ban "New Washing Mechines DMS

Cha y réng két qua viéc sir dung may lam sach maéi trong nam 2001 (va tat cac nhirtng ndm sau
trong thoi doan kich ban “New Washing Machines DSM”) Ia trong khoang 460000 m3 it hon lwong
nwéc dung néu chi str dung may lam sach cii trong kich ban tham khao “Reference”.

DSM cho phép ta so sanh dwgc cac nhu céu nuoc gia thiét khac nhau trong tuong lai (so
sanh dworc sy thay doi nhu cau nwéc hay nguén cap nwéc). M6 hinh DMS con cho phép giam
bét pham tru tac dong do sy tiéu thu.Khbéng c6 cach thire nao dung hodc sai trong mé hinh
DMS.

7. Thiét l1ap cach quan ly déi twong str dung nwéce - tiép can téng thé

Néu dir lieu rleng ré khong co gia tri, mot gia tri tvrong dwong cua DMS c6 thé dwoc tinh toan.
Trong vi du nay, gia thiét chung ta khong ¢6 nhu cau nwéc riéng ré cho vung "Rural”, chung ta c6 the
dwa ra két qua twong tw bang viéc st dung hop thoai “Demand Management” cho c&c vi tri nhu cau
nwéc trong khung c4u tric div liéu “Data”. Trong trwdng hop nay sw bién ddi la:

Luong nwéc phan phdi cho may gidt trude d6 2,772/26,316 = 10.5%
Ty |é may méi 50%

Lwong giam cda may moi 66.6%

Céng tat cg phéan trdm cda ching = 3.5%

Gia tri nay c6 thé dwoc nhap vao trong “Demand Management
/Demand Savings” tab cho nhanh “Rural” ctia kich ban DSM.
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I WEAP: Tutorial =0
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Hinh 5-19: St dung hép thoai “Demand Mangement”

Gia trj s6 do DSM khéng dugc duwa vao cac phép toan trong khung nhu cau. Dé xem duoc tac
déng cta nd, hdy nhin vao s thay dbi trong lwong nwéc yéu cau cap “Supply Requirement”.

8. Mo hinh tai str dung nwéc

Mot lwveong nudc khac dwoc nghién clru & day trong cac kich ban la lwgng nwéc tai st dung. Tao
mot kich ban ma&i tr Kich ban nén “Reference ” va dét tén 1a “Big City Reuse”. Ban phai chac chan
rang da chuyén qua kich bdn méi nay, nh&p chuét Ién nhanh “Big City”. Nh&p chuét vao nut “Loss
and Reuse” va nhép vao “Reuse”.

] WEAP: Tutorial _ (O] x]

Area Edit View General Tree Advanced Help

[ Key Assumptions Data for: [Big City Reuse (2001-2015) | |#£ Manage Scenarios | L) Data Expressions Report ‘
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(=] Washing Water reuse within demand site, resulting in a decrease in supply requirement: k-
T 3 Hel,
¢ - OldMachines Supply Requirement = Demand = (1 -Reuse Rate) '—BPI
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Hinh 5-20: Giao dién khai bao cho Kich ban “Big City Reuse”

Nhap vao biéu thirc dwdi day trong trwdng 2001-2015 st dung “Expression Builder”:
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Smooth (2001,5, 2005,18, 2015,25)

Dau tién, kéo chirc nang “Smooth” vao trong trudng soan thao cua “Expression builder” va chon
“Smooth” ttr ‘hcf)p thoai. Nhap “Next” va nhap vao gia tri di Iiéu‘. Ban sé qé mot bieu d6 nhw hinh duwéi
day. Chu y rang “Reuse” trong “Current Accounts” (2000) la bang 0. Nhap vao “Finish”.

Time-Series Wizard: Big City - |E||L|
| Enter Time-5eries Data: Smooth Curve |
~Preview
+ Add | = Delete | ¥ Allow dragging of values
“rear I Walug I ;I
2000 0.00 2
200 5.00 23
2005 18.00
2015 26.00 20
18
16
14
@
2
= 12
10
&)
B
4
2
= 0
- 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015
Growth after lagt year: ID 4
4 Previous | Test 5 | x LCanicel | -

Hinh 5-21: Két qua khai b4o ham Smooth cho lwong nwéc tai st dung

So sanh lwgng nuwéc thiéu ca thanh phé trwéc va sau khi co tai st dung lwvong nwdc. Ban sé co
biéu dd nhw duéi day, né thé hién dwoc sy gidm dang ké lwong nwéc thiéu cda thanh phd khi ké
hoach tai st¢r dung nwéc dwoce dung.

JRT=IE

Area  Edit Wiew Faworites Help

m Tatle | Map |
IUnmet Demand |v (Mi\lionlCubic Meter vl)

Schematic IDemand Site: Big City j IAII months j v Annual Total? [~ Monthly Average?

ISaIacted Scenarios [2/4] hd ‘v
70
¥ Il Big City Reuse |
55 | v Il Reierence 3D
B0 -
25 Log
a0 | Grp
E i
z,
2
ey
G 3 2
5. E)
= 23 ﬁ
&
20
154
10

2000 2001 2002 2003 2004 2005 2006 2007 2008 2004 2010 2011 2012 2013 2014 2015

Al Tears I~ Percent of Time Exceeded

Area: Tutorial Fesults Yiew Registered to: Chris Swartz, Telus Institute

Hinh 5-22: K&t qua mrc d6 dap &ng nhu cau nwéc cla Kich ban “Big City reuse”
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9. M6 hinh Iwong tén that

Soan thao lai m6 hinh dwa vao cac phép toan lwgng ton that thuc té 1a bang 20% lwgng nudc
trong toan bd mang cuda thanh phd “Big City”. Thuc hién sw thay dbi nay trong cac phép toan dé né
c6 anh hwéng téi toan bd kich ban “Reference” va ca nhirng kich ban khac.

I WEAP: Tutorial =13

Area Edit View General Tree Advanced Help

& Key Assumptions Data for: |Current Accounts (2000) 'I | Manage Scenarios []) Data Expressions Report ‘
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E| Fural
Prior Advanced
= S_lngla Family Houses -—nw) -_)

Schematic

Showers M e Rate |
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WEAP: 3.4347 | Area: Tutorial || 2000-2015 {monthly) | Data View  Licensed to: Stockholm Environment Institute, untll December 31, 2014

Hinh 5-23: Nhap di liéu tdn that nwéc cho Kich ban nén (reference)

Diéu gi sé xay ra véi lvgng nuwéc thiéu va lvgng nwéc tai st dung clia thanh phd trong tat ca cac
kich ban so v&i cac tinh toan trwéc day khi khong ké téi lwong tdn that?

WEAP: Tutorial 18l x|
Area  Edit i tes Help

Tahle' Map |

Unmet Demand |+ (Million [cubic meter 3

Schematic |Demand Site. Big City > | [&ll months = | ¢ Annual Total? [~ Monihly Average?

Selected Scenarios [2/4) A ‘v

~ I Big City Reuse u

~ I Reference 30

-

Log

Grp

: i

=
Z

2 Q

5 =

= =

-

2000 2001 2002 2003 2004 2005 2006 2007 2005 2009 2010 2011 2012 2013 204 2015

Al Years w [~ Percent of Time Exceeded

Area; Tutonal Results View Registered to: Chiis Swartz, Tellus Institute

Hinh 5-24: Két qua so sanh 2 kich ban v&i lwong tdn that nwéc

Tén that nuoc c6 thé xdy ra trong dudng truyén dan nuoc, trong néi bg vj tri nhu cau nuoc
hay trong dong chay hor quy. Lugng tén that trong duwong truyén dan sé anh huéng dén lurong
cap nuoc dén vj tri cap Luong tén thét tai vj tri cap sé énh hudng toi yéu céu cdp . Luong tén
that trong dong chdy héi quy chi dnh huéng dén dong chady da héi quy.
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Thiét 1ap quyén wu tién phan phdi cap nuwéc
10. Stra d6i quyén wu tién cap nwéc

Tao mét kich ban mai, ké thira tir Kich ban nén “Reference”, va dat tén 1a “Changing Demand
Priorities”. Thay ddi quyén wu tién cap cho vj tri nhu cau nwéc néng nghiép trong khung dir liéu bang
cach nhap chuét I&n nhanh “Agriculture” va nhap vao nat “Priority”, hay nh&p chudt Ién nat trong
khung so d6 va lwa chon General Info.

Thay déi quyén wu tién “Demand Priority” ter 1 dén 2.

] WEAP: Tutorial (O]

Area Edit View General Tree Advanced Help

[ Key Assumptions Data for: [Changing Demand Priorties (2001-2015) ] & Manage Scenarios 2
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E‘ “Washing Demand site's priority for supply, relative to all other demands in the system. 1is ¢ Help
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WEAP: 3.4347 | Area: Tutorial || 2000-2015 {monthly) | Data View  Licensed to: Stockholm Environment Institute, untll December 31, 2014

Hinh 5-25: Giao dién thiét 1ap quyén wu tién phan phdi cap nuwéc

Quyén wu tién cdp nuoc co thé 1a mét sé bat ky ter 1 dén 99 va cho phép ngudi st dung xac
|&p ther tw theo yéu céu nuoc can théa man cla cac vj tri cap nuwoc. WEAP sé cé géng thoa
man yeu céu nwéc cda vj tri cép co quyén wu tién la 1, tiép theo la quyen wu tién 2 va tuong
tur tiép theo sau. Néu 2 vj tri nhu cdu c6 cung quyén wu tién, WEAP sé cé gang thod man can
badng cho ¢4 2 yéu cau nudc nay. Biéu nay la khéng hoan toan luén ding nhw véy; n6 chi
dung voi cac dbi twong duoc sap xep lién quan v6i nhau. Vi dy, néu c6 2 vj tri nhu cau nuéc,
két qué gidng nhau sé xuét hién néu cac quyén wu tién nay duwoc thiét 1ap 1a 1 va 2 hay 1 va

99.
Quyén wu tién cép cho phép nguoi str dung mo ta laj lvong nuwéc cé dinh trong WEAP khi n6
xuat hién.

C6 thé thay déi quyén wu tién nhu cau trong khung di# liéu “Data View\Priority” chon thé
“screen\"Demand Priority”

11. So sanh két qua

Hién thi két qua lvgng nwaéc thiéu cla viing nong nghiép cda hai kich ban “Reference” va
“Changing Demand Priorities”. Két qua biéu db gibng nhw hinh dwéi day:
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Area Edit View FEavorites Help

m Table I Map I
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Hinh 5-26: Két qua thay ddi quyén wu tién phan phdi cap nwéc

Chu y rang lvgng nuéc thiéu vang néng nghiép sé tang khi quyén wu tién cp nwdc & ving nay
déi thanh 2. B&i vi lwgng nwéc cung cép cho ving thanh phd cé quyén wu tién cao hon. Két qua
dwoc thé hién & biéu dé cAp nwdc binh quan hang thang cta thanh phd va ndng nghiép qua cac
nam trong Kich ban nén “Reference”

=

Area Edit VYiew Favarites Help

m Table | Map |

|Demand Site Coverage (% of requirernent met) F (|Percent |

Schematic IEcenario: Reference j IA\I months j ¥ Monthly Average?

IA\I Demand Sites Vl
a5 | ~ I Agriculture

an | v I Big City

85 I~ Il Rural

lzm€

oo
2
o
= 2

Percent
4]
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a T T T T T T T T T
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Area: Tutarial Results Yiew Fiegistered to: Chiiz Swartz, Tellus Institute

Hinh 5-27: Két qua dap ng nhu ciu nwéc kich ban nén

Bay gi® so sanh cac két qua véi biéu dé kich ban “Changing Demand Priorities”.
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WEAP: Tutorial =131 x|
Area Edt Wiew Fawvorites Help
m Table | Map I
IDemand Site Coverage (% of requirerment met) [ [W]
Schematic IScenariU. Changing Dremand Frioiities j IAII months j ¥ Monthlp Average?
All Demand Sites - -
100
a5 | 7 I Aoriculture n
a0 I I Big City 3D
85 | I~ Il Rural —
20 Log
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0. Girp
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Area; Tutorial Results Yiew Registered to: Chris Swartz, Tellus Institute:

Hinh 5-28: Két qua dap (rng nhu cau nwéc trong kich ban thay déi wu tién

Chu y rang trong Kich ban nén “reference”, muia xuan va nhirng thang cudi mua heé ca thanh phé
va viing nng nghiép déu khong duwoc dap (rng di nwoc bdi vi ca hai ving nay déu dwoc chia ngudn
nwdc cap tir song chinh bang nhau. Khi thanh pho nhan dugc quyén wu tién cap trwdc no sé lam
thay déi lwong nuéc cap cho néng nghiép.Chi y mirc cap nwéc cho vi tri 4y nwée ving néng thon
ludn 1& 100%- vi dong hdi quy tir thanh phd va viing néng nghiép luén thda man lwong nuwéc yéu cau
dwoc thiét lap béi “Rural demand site”.
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1. Tao mét dwdng truyén dan cho IbgNg NWPEC LT SBP AUNG .. 78
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Trong phan nay ban phai hoan thanh tat ca cac phan trén, hay ban phai biét s& dung WEAP t6t
(cAu trac div liéu, khoa gia thiét, xay dwng biéu thirc, tao kich ban). D& bat dau phan nay, vao thuc
don Main, chon “Revert to Version” va chon phién ban tén “Starting Point for all modules after
‘Scenarios’ module.”

Thay déi quyén wu tién cap nwéc

1. Tao mét dworng truyén dan cho lwong nwéce tai stiv dung

Tao mét dwong truyén dan bat dau ti vi tri nhu cau nwéc thanh phé va két thic tai vi tri nhu cau
nwdc nbng nghiép. Thiét [ap quyén wu tién cap cho dwong truyén nay la 2.

Supply Preference 2
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I WEAP: Tutorial 9=l E3
Area Edit View Schematic General Advanced Help
[ — River (1) S
Diversion

A Reservair (1)

M Groundwater
* Other Supply
@ Demand Site (2)
® Catchment
(- - Runoff/Infiliration
Transmission Link (3)
@ Wwastewater Treatment Plant
— Return Flow (2)
muRun of River Hydro
# Flow Requirement
| # Streamflow Gauge

[CIRivers_Polygons
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[Ccites

Scenario - rivers
Explorer

MNotes

Agriculture (1)

|WEAP: 3,4388 | Area: Tutorial | 2000-2015 {monthly) | Licensed to: Stephanie Galaitsi, Stockholm Environment Institute, until December 31, 2015

Hinh 6-1: Giao dién tao dwdng cip nwéc diém dan cw

Néu chét luong nuoc kém, c6 thé thém vao tram xi» Iy nuoc thai dé xir ly nuoc tir thanh phd
truréc khi chuyén dén vang ndng nghiép.

2. Két qua sau khi ban thay déi quyén wu tién cap nwéc

Thr thay doi quyén wu tién cép nuéc cua 2 duong truyen dan cap cho viing néng nghiép va két
qua cua vi tri n6 cung cap. Bé thay ddi quyén wu tién cip nwéc, nhap phai chudt trong khung so dd
hay c6 thé vao khung di liéu.

I WEAP: Tutorial 9=l E3
Area Edit View General Tree Advanced Help

Showers ;I Data for: |Current Accounts (2000) 'I | Manage Scenarios []) Data Expressions Report
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| ErtoFul Tab‘e',.,ms'
[+ Retumn Flows |
[ Water Quality Supply Preference [maonthiy]
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|WEAP: 3,4347 | Area: Tutorial | 2000-2015 {monthly) |Data View  Licensed to: Stockhelm Environment Institute, until December 31, 2014 i3

Hinh 6-2: Giao dién thay d6i quyén wu tién cap nwéc cho thanh phd

Tha thay d6i nhirng ndi dung nhw sau:
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Supply Preferences = 1 cho sdng chinh, 2 tirthanh phé Big City
=181 x]

Area Edit Wiew Favorites Help
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Hinh 6-3: Két quéa sau khi ban thay déi mirc d6 wu tién cap nwéc thanh phd

Supply Preferences = 2 ter séng chinh, 1 tir thanh phé Big City
=lgix

Area Edit Wiew Favaorites Help

Tahlel Map |

IDemand Site Coverage (% of reguirement met) F ([Percent +|2
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|Araa: Tutorial || Results Yiew || "Rural" marked for cut || Registered to: Chiis Swartz, Telus Institute J

Hinh 6-4: K&t qua sau khi ban thay ddi mirc dé wu tién cap nwéc

Supply Preferences = 1 tir séng chinh va 1 tir thanh phé Big City
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~ioix]

Area Edit View Favorites Help
Tablel Map |
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Hinh 6-5: Két qua sau khi ban thay déi mirc do wu tién cap nwéc

Ban hiét tai sao c6 sw khac nhau trong lwgng nwdc cung cap dwoc khi thay déi quyén wu tién
cung cap?

Ban c6 thé hiéu chinh lai két qua hién thj trong so’ dé bang cach vao thure don:
“Schematic\Change the Priority View”. Tuy chon “View Allocation Order” sé hién ra thir tw cac
quyen wu tién ma dwoc WEAP tinh toan cung cap Déy la mét chure nang quyén wu tién cung
cap cua cac duong truyén dan giéng nhw quyén wu tién nhu cau cda vj tri nhu céu.

Chay rang ban phai nghién ctiu cac tac dong cua sy thay déi quyén wu tién cung cép, giéng
nhw quyén wu tién nhu cau, duwoc tao ra nhw cac kich ban truoc.

3. Tré lai mé hinh ban dau (mé hinh goéc)

Ban c6 thé lam diéu nay bang cach str dung tuy chon “Revert to Version” trong trinh don Erea.
Chon “Starting Point for all modules after Scenarios module” nhw ban da lam & phan bat dau cua bai
tap nay.

Mo hinh ho chira
4. Tao mot hé chira va nhap vao cac dir liéu lién quan

DA4u tién, tao mot kich ban mai ké thira tir kich ban nén (tham chiéu), va dat tén 1a “Reservoir
Added”.
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x
H Add ;"_L, Copy = Delete Rename |

=5 C_unent Accounts [2000] || Reservoir Added is based on:
= Reference (2001-2015) Reference =]

Higher Population Growth (2001 -2015]
Reservoir Added [2001-2015) Scenario Description:

¥ Show results for this scenarnio
Uncheck tareduce calculation time

¢ Close I ? Help |
Hinh 6-6: Tao kich ban “Reservoir Added”

Sau d6 thém vao mét doi twong ho chira trén thuong Iwu séng chinh ctia thanh pho “Big City”, va
dat tén la Main River Reservoir. Ban phai dé x6a dau chon (check) trong hop thoai (checkbox) dwoc
héi la c6 hoat dong trong Diéu kién hién tai ( “active in Current Accounts”) khong?

Quyén wu tién nhu céu la 99 (méc dinh).

August 2016

General Info x|

Fezeraoir

I anne IMain River Reszervair

Optional Label far Schematic

[Use : for ine bieak) IMain River Rezersair

[~ Active in Curent Accounts ¥

Demand Priarity | 93 [for filing reserar)

Mate: 1 iz the highest prionty, 99 iz the lowest

? Help | J Finish I x Eancell

Hinh 6-7: D&t tén va dat hd chira méi khong hoat déng
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I WEAP: Tutorial 9=l E3
Area Edit View Schematic General Advanced Help
[ — River (1) S
Diversion

PN R eservair (1)
M Groundwater
* Other Supply
@ Demand Site (2)
® Catchment
- - Runoff/Infitration
— Transmission Link (2)
@ Wwastewater Treatment Plant
— Return Flow (2)
l mERuN of River Hydro Main River
# Flow Requirement
| # Streamflow Gauge

Results

1= [CIRivers_Polygons
—Rivers_Arcs

| [cities

Scenario -~ rivers

Explorer

MNotes ‘(—
N}@\\-‘

|WEAP: 3,4347 | Area: Tutorial || 2000-2015 {monthly) | Schematic View | Licensed to: Stockholm Environment Institute, until December 31, 2014 |

Hinh 6-8: Két qua trén khung So doé

Agriculture (1)

Nhap phai chuét trén hé “Main River Reservoir’ va chon Edit Data. Chong bién tdng dung tich hd
chtra “Storage Capacity” dé vao cua sb nhap liéu (ban phai chuyén qua kich ban “Reservoir Added”).
Khi ban trong cra sb nhap liéu, dau tién phai nhap chudt 1én nat “Startup Year” trwéc khi ban stra bat
cl gia tri cia théng sb nao.

Chon ndm 2002 Ia ndm bét d4u cho hé chira “Main River Reservoir”.
-Inlx]

Area Edit View General Tree Help

= K:E-V Agsumptions Diata lol:IRESEWDif Added (20071200 ‘I | Manage Scenarios.. L) Data Report... |

i Unit D omestic: water Use

- Unit Irmigation W/ ater Needs { Starup vear _Physical) _Operation) _Hydropower) Waterl]uamy)

i Domestic Yariation

% Population Growith Fate Cost El
[ Demand Sites ~—) -—‘y)

t#- Hydrology Starhup ‘r'ear

E+ Supply and Resources
Linking Demands and Supply The Ffirst year of operation/availability. If not active in this T
H e b T Helj I
[ Riwer scenario. enter 0. <
ST Reservair |Sla|lup ‘Vear I ol

l Reaches = = ‘ | —

H - Reservais Main River Reservoir 2002

“.-|Main River Reserroil

Results
Rieturn Flows

[+ W' ater Quality
~ Other dssumptions

| Area: Tutarial || Data View Il || Redistered to: Chris Swartz, Tellus Instiute i

Hinh 6-9: Clra sb khai bao nam bat dau van hanh cta hd chra

Sau dé nhap chon nut “Physical” va thay déi cac théng sé sau:
Téng dung tich hé “Storage Capacity” 70Mm?

Chu y rang don vi cia né la triéu m® “Million m®’
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I WEAP: Tutorial
Area Edit View General Tree Advanced Help

[#- Fey Assumptions
- Demand Sites

Data for: [Reservoir Added (2001-2015) -I | Manage Scenarios []) Data Expressions Report ‘

CHI TIET HOA CAC NGUON CAP NUOC

9 [=]

- Big City startup Vear } {'physicsl  Operation ] Hydropower } Water Qualiy j Cost }
Schemati - Agriculture . . :
chematic
[#- Hydralagy Priority
= S_upp\y and Resources
B River Maximum Hydraulic Outflow I Net Evaporation | Loss to Groundwater | Observed Volume
i [+ Main River
; &1 Reaches Storage Capacity Volume Elevation Curve
5 ; ;
H - Main River Reservair ToElEER &I
l -- Transmission Links Range: 0 and higher
! tF‘E'Q“'”E'DWS Fieservol |zo00 | 20m-2015 Scaie  Junt |
Results - water Lually 7 = = =i
C - Other Assumplions Main River Reservoir |D 70 Milliakn m'3 =]
==
3 B
Scenario Storage Capacity
Explorer
70 L*8
E:] &0 il
Nt D -
otes <E 0 ’E
s =
EE) 5
=
2 s
10 o
&
ol

2000 2001 2002 2003 2004 2005 2005 2007 2008 2000 2010 2011 2012 2013 2014 2015

<«

|WEAP: 3,4347 | Area: Tutorial | 2000-2015 {monthly) |Data View  Licensed to: Stockhelm Environment Institute, until December 31, 2014

Hinh 6-10: Giao dién nhap gia tri dung tich hd chira

Dé chi tiét hon vé quy trinh van hanh va san xuét dién néng duoc gidi thiéu & phan Ho chira
va san xuat dién ndng “Reservoirs and Power Production”

5. Chay mé hinh va danh gia két qua
So sanh lvgng nwdc dap tng dwoc tai vi tri nhu cau cda ving ndng nghiép “Agriculture” gitra hai
Kich ban nén “Reference” va “Reservoir Added”.
_ Lwong nwéc cung cép dwoc: tai sao vung néng nghiép cé lvgng nuwéc cap duwoc cao hon & ving
ho chra “Main River Reservoir”?

WEAP: Tutorial =] |
Area Edit Yiew Favaorites Help
m Table | tap |
IDemand Site Coverage (% of requirement rmet) F ([Percent |3
Schematic IDemand Site: Agriculture j IAII rofths j v Monthly Average?
100 ISalacted Scenarios (2/3] j ‘v
- + Il Reference u
o0 ¥ Il Reserair Added o
i) -
-—
&0
75 Log
70 Grp
BS H;t
B0
E 55
2 50 Q
T
& 45 =]
40 .il_f
a5 .
30 o
25
20
13
10
S
1} T T T T T T T d
January hiarch  Apdl bfay  June  July  August October December
All'vears +| [ Percent of Time Exceeded
|Area: Tutarial ” Results View ” || Reaiztered to: Tellus Institute J

Hinh 6-11: Két qua muirc dd dap wng nhu cau nwéc
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Dung tich hd chtra: phwong phap xay dwng hé chira nhw trén cé phu hop khéng?
~ Strdung cac bién chinh trén thanh trinh don dd xubng, chon “Reservoir Storage Volume” va chon
tat ca cac nam “All Years” tir trinh don d6 xuéng dwéi day biéu do.
] WEAP: Tutorial =] S | §

Area Edit View Favorites Adwanced Help

G = | v |

requirement met) |ESN| TR b}

Schematic Deman: Monthly Average INo comparisan VI
; IAII Scenarios j -
e 7 [+ [ Reference il
5= [ [ Reservoir Added @
S0 A
ag Demand Site Inflows and Outflows.
20 Instream Flow Requirement ,@
7 Instream Flow Requirement Delivered i
70 Unmet Instream Flow Requirement o
. Instream Flow Reguirement Coverage IE
= Flow Requirement Reliability
== 60 °
., E 55 v Demand » Z
Scenario B e | T T =
Explorer 45 Water Quality 3 Outflows from Area
40 Finandal ¥|  River 3 o
/=7 35 Input Data ¥|  Groundwater v
E‘} 30 | Storage Volume and Zones
25 Transmission Link  #|[ |
Notes
20 Other Supply 3 Storage Elevation
15 Return Link ¥  Inflows and Qutflows
10 | Evaporation
5 Reservoir Refils
o T T T T T T T y Observed Volume
January March Apd  May June  July August Ociober December Observed and Simulated Yolume
Hydropower Generation
Al'tears | I~ Percentof Time Ex|  Hydropower Turbine Flow
|WEAP: 3.4347  Area: Tutorial || 2000-2015 {monthly) |Results View | Demand Site Coverage: Reference, November = 100,000 Percent
\ X > « X ~ e PN ’
Hinh 6-12: Két qua bién déng dung tich hé chira
I WEAP: Tutorial =0
Area Edit View Favorites Advanced Help
e | s |
IReservoir Storage Volume F (|Mwllmn j|cm:ic Meter j)
Schematic IScenarlo: Reservoir Added j IAI\ months {12) j I~ Monthly Average INo comparisan VI
- I!I!II Reservoirs j :rl
-
@
60 -
= ]
= i
o
ip 45 w
g (=)
W= = =
z &
- 335
c 5)
Scenario 2 3 =
Explorer =
= -
= .-
E L
MNotes 1 =]
10 o
o
=
5
=
o T T T T T T T T T T T T T
Jan Oct Aug Jun Ape Feb Dec Oct Aug Jun Ape Feb Dec Oct Aug Jun Age Feb Dec Oct &

20002000 2001 2002 2003 2004 2004 2005 2006 2007 2008 2009 2009 2010 2011 2012 2013 2014 2014 2015

All Years 'I [~ Percent of Time Exceeded

|WEAP: 3,4347 | Area: Tutorial | 2000-2015 {monthly) |Results View  Licensed to: Stockhelm Environment Institute, untl December 31, 2014

Hinh 6-13: Két qua bién dong dung tich hd chra

¥

Dong chay trén sdng: hd chiva trén séng lam thay ddi dong chay ha lwu nhw thé nao so sanh véi
kich ban tham khao?

Chon “Streamflow”(nhw hinh dwoi day) va nhép chon “Monthly Average”. Chon nam 2002 tir tuy
chon “Selected Years”. Chon diém lay nuwdc 2 dé so sanh.
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[ WEAP: Tutorial —[O]x]
Area Edit View Favorites Advanced Help

Table | Map | ke
Storage Volume and Zones ™ Monthly Average W

w Storage Volume

Schematic

IAI\ Reservoirs j -

70 Storage Elevation
Inflows and Outflows — [
-
Evaporation @
&0 Reservoir Refils .
Observed Volume
55 Observed and Simulated Volume |-
50 Hydropower Generation i
Hydropower Turbine Flow o
o 45 w
g =
o 40 Inflows to Area c
S Water Quality ¥ Outflows from Area &
Scenario E 30 : [
Explorer E Groundwater 3 Streamflow Relative to Gauge (Absolute)
25 v Reservoir +|  streamflow Relative to Gauge (%)
ﬁ___] Transmission Link 3 Stage
= 2 Other Supply v velodity
ot 15 Return Link L3 Reach Length
OFS © Flow from Surface Water to Groundwater (Constrained)
g
5
=
0 — 7 —T———

Jan Oct Aug Jun Apr Feb Dec Oct Aug Jun Apr Feb Dec Oct Aug Jum Apr Feb Dec Oct
20002000 2001 2002 2003 2004 2004 2005 2006 2007 2008 2009 2009 2010 2011 2012 2013 2014 2014 2015

Al fears = | [ Percent of Time Exceeded

\WEAP: 34347 Area: Tutorial || 2000-2015 (monthly) | Results View | Reserveir Storage Volume: Main River Reservoir, Jul 2010 = 70.000 Milion Cubic Meter - |5, = = 100%
N X > - K ~ ~ > A A
Hinh 6-14: Két qua bién ddng dong chay trén song
WEAP: Tutorial -3 x|
Area Edit Yiew Favorites Help
m Table I ap I
IStreamﬂuw {belmw node or reach listed) F (Millian |Cubic Meter  w | )
Schematic IF\iver: M ain River j IMain River Nodes and Reaches: Below Withdrawal Made 2 j IAII months j [ Arnual Total? @ Monthly Average’
|Selected Scenarios [2/3) j ‘v
280 ¥ Il Reference |
260 ¥ Il Reserair Added 3D
-
240 —
220 Leg
200 g
g 180
= 160
% 140 Q
o =
=120
: %
100 e
a0
60
40
20
a
Jahuary March  Bpdl  May June  July  Bugust October December
Selected Years [1/16] VI I~ Percent of Time Exceeded
|Area: Tutorial H Results View H || Registered ta: Tellus Institute J

Hinh 6-15: Két qua bién déng dung tich trung binh hang thang

Ban c6 thé chuyén ddi truc toa d6 logaric (ntt biéu twong Log bén phai trén man hinh) dé that ro
hon sy khac nhau gitra dong chdy thuwgng va ha lwu cda hd chira “Main River Reservoir”.
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WEAP: Tutorial =] |
Area Edit Yiew Favarites Help
m Table I tap I
IStreamﬂuw (below node or reach listed) F (Millian |Cubic Meter  + | )
Schematic IHiver: Main River j |Main FRiver Modes and Reaches: Belovw Withdrawal Node 2 j |AII moniths j I~ Annual Total? W Monthly &verage’
ISBIBcted Scenarios (2/3] j v
v Il Reference L
[+ Il Reseroir Added ’5
100 =
Laog
Grp
- #H
i
= =)
o
1 Q
g . &
: %
& .
Motes
1
January harch — Bprl  May  June  July  Bugust October December
Selected Years [1/16] 'I [~ Percent of Time Exceeded
| Area: Tutorial | Results Wiew I || Registared ta: Tellus Institute J
N X > - X ~ Y > P A~ .
Hinh 6-16: K&t qua bién déng dong chay trén sbng, truc logarit
A P . R X . “ » g2 2
Bay gi& chon diem lay nwéc 1 “below Return Flow Node 1” dé so sanh.
. N > > A . S >
Tai sao dong chay & day lai twong tw nhau trong hai kich ban?
WEAP: Tutorial -3 x|
Area Edit Wiew Favorites Help
m Table I Map I
IStreamﬂUW (below node or reach listed) F (Million [Cubic: Meter [ )
Schematic IFlivel: tain River j IMain River Mades and Reaches: Below Retum Flow Mode 1 j IAI\ months j [ Annual Total? [ Monthly Average
|Selected Scenarios [2/3] j ‘v
[+ Il Reference u
¥ Il Reservair Added ,E
-
100
Laog
Grp
o #
5 .
=
Q
o
£ 10 =
& .
Mates
1 T T T T T T T T
Jahuary March — Bpdl  May  Jume  July  Bugust October December
Selected Years (1/16) VI I~ Percent of Time Exceeded
|Area: Tutorial H Results Yiew H || Registered ta: Tellus Institute J

Hinh 6-17: Két qua bién dong dong chay trén séng
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Viéc tao mét hd chira I6m cho phép lwong tich lvong nwéc thira trong thoi gian dong chdy 16m
dé cép nuoc cho thoi gian dong chdy nhé. Tuy nhién né sé cé téc déng rét |6n dén néng
Iuong dong chady ha luu cua hd. Dong chady hé quy tir thanh phé va viing néng nghiép cung
cép moét luong dong chdy vao trong séng chinh “Main River” trong suét nhimg thang mua
xuén va mua déng. Quy trinh van hanh va dong chdy yéu cdu cta hé chira co thé duoc st
dung dé lam gidm nhe tac dong dong chay ha luu hé.

Thém vao dong chay yéu cau
6. Tao mét dong chay yéu cau

Tao mot kich ban khac tén “Flow Requirement Added”. Kich ban nay dwoc ké thira tir kich ban
“‘Reservoir Added”. Gidong nhw hinh dw&i day:

[faiManage Scenarios x|
4 idd ;‘i-, Copy = Delete Fename ‘
= Curent Acoounts (2000) H Pl Rzguizst s bessdlan
=)+ Refersnce [2001-2015) Freservoil Added ﬂ
i+ Higher Population Growth (2001
=18 Fieservoir Added (2001-2015] Scenario Description:

- Flowe Requirement [2001-20°

v Show results for this scenario
«I | ¥

Uncheck ta reduce caleulation time

" Close I ? Help |
Hinh 6-18: HOp thoai quan ly kich ban

Bay gio’ thém vao dong chay yéu cau trong khung so d6 bén dwai diém lay nudc cda thanh pho,
nhwng nam & trén thuwong lwu diém lay nwéc cho viung ndng nghiép.
Quyén wu tién nhu cau “Demand Priority” 14 1 (mé&c dinh)

General Info x|

Flowve Reguirement

Mame IFIow R equirement

Optional Label for Schematic

[Usze ; for line break) |Flow Requirement

Demand Priarity I 1
Mote: 1 iz the highest prionty, 99 iz the lowest
? Heln | o Finish I X Qancell

Hinh 6-19: Hop thoai dong chay téi thiéu

Nh&p phéi chuét trén dong chay yéu cau va chon “Edit Data\Minimal Flow Requirement”. Thém
vao gia tri bén dwdi day (ban phai chuyén qua kich ban “Flow Requirement” dé& nhap gia tri nay):
Dong chay nhd nhéat yéu cau “Minimal Flow Requirement” 5CMS (m3/s)
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] WEAP: Tutorial 155 [=]
Area Edit View General Tree Advanced Help
¥ Ry Agsumptions Data for: |[Flow Requirement {2001-2015) ‘I | Manage Scenarios >
£ Demand Sites :
;- Big City Water Use Cost
. = o griculture -
Schematic
& Hydrology Minimum Flow Requirement |[ZE015% |
=1+ Supply and Resaurces
E| River Minimum average monthly instream flow required for sodal or environmental 2 Help
© B Main River purposes, If you have a time series for the natural flow {unimpaired), you can =
H [ Feaches use it to specify the environmental flow requirement, by shifting that flow duration
- curve by one or more places. Use the FDCShift Wizard.
EH Reservoirs
. - Main River Reservoir Flow Requirement _ |2000  [2001-2015 |scale  Junit | |
=1 Flow Requirements Flow Requirement |0 5 ChS T‘
“|Flow Reguirement| _I
Transmission Links
[#]- Fietumn Flows Table | MNotes |
[+ W ater Quality
Other Assumplions Hinimurn Flove Requirement [manthiy]
Scenario X -
Explorer 45 i
S Y
35 e
3.0
2 -7
= 525 =
20 =1
" =
1.0 w
P 0s o
gl }d 0.0 —T—T——T——T———T— T T T T——T—T— T+ &
Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb Jan Dec Nov Oct Sep Aug
2000 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2011 2012 2013 2014 2015 ¥
|WEAP: 3.4347 || Area: Tutorial || 2000-2015 {monthly) | Data View  Licensed to: Stockholm Environment Institute, untl December 31, 2014 R

Hinh 6-20: Giao dién nhap dong chay ti thiéu

7. Chay md hinh va danh gia két qua

Xem két qua dwdi day va suy nghi gi vé& nhirng cau héi dusi day:

Viéc thém vao dong chay yéu cau lam thay dbi dong ha lwu nhw thé ?

So sanh dong chay ha lwu khi cé dong chay yéu ciu cho Kich ban nén “‘Reference”, “Reservoir
Added”, va “Flow Requirement Added” trong cung mét nam (2002). Ban sé thu dwoc két qua nhw
duwéi day:

=10 x|
Area Edt View Favortes Melo
[~ R
[Strearmfiow (below nade or reach kated) [+ oumon Fizic weter +])
[Fine Man Rrver v [Man Foves Nodes and Reaches Bekon Flow Regumenert v| [Mmocths »| ™ Aernad Tolal? 2 Moribly Avmage?

/ [elected Scensior (V4] =

¥ I Flow Roguroment .

~ I Roforence 30|

¥ I Rosecnn Added -
Log|
108 8 |

&
|

&

1
dweary febrary  Mach gl My Sme My hupnt  fehber Ochber Novamber Cecerber
Selncted Yaus [1/16) -] T~ Peecart of Term Esconded

New Tuosel Raaus View | Regateced o Chris Swastz, Tedat leatiudle

Hinh 6-21: Két qu'er’iﬂd(‘)ng chay ha lwu

Dong chay yéu cau cung cép la gi?
Ban c6 tljé xem cac di liéu nay bang cach chon Instream Flow Requirement Coverage dudi
Demand. (tat ché dd hién thj truc toa do logaric va chi chon kich ban “Flow Requirement Added” dé

xem).
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WEAP: Tutorial =] |
Area Edit Yiew Favarites Help
m Table I tap I
|F|DW Requirement Coverage (% of requirement met) F (|Percent |3
Schematic IFIow Fequirernent: Flow Requirement j |AII motths j ¥ Monthly Average?
100 ISeIected Scenarios [1/4] j v
I Flow Reguirement n
3D
Laog
Grp
#H
&
i
g 1o Q
o
Dverviews %
E
g
Motes
1 T T T T T T T T T
January February hlarch  April ey June  July  Bugust (ctober [recember
Selected Years [1/16] 'I [~ Percent of Time Exceeded
| Area: Tutorial | Results Wiew I || Registared ta: Tellus Institute J

Hinh 6-22: Két qua mirc dd dap &’ng nhu cau nwéc

Tai sao lwong nwéc cung cap dwoc cha thanh phé bi thay déi?

Chon “Demand Coverage” tir bién chinh trong trinh don dé xudng, chon vi tri nhu cau “Big City
demand site”, va chon kich ban “Reference”, “Reservoir Added”, va “Flow Requirement Added” dé
xem.

WEAP: Tutorial =] |
Area Edit Yiew Favarites Help
m Table I tap I
IDemand Site Coverage (% of requirement rmet) F ([Percent |3
Schematic |Demand Site: Big City j |AII months j ¥ Maonthly Average?
ISeIected Scenarios [3/4] j v
100 .
v I Flow Reguirement
' Il Reference b
¥ Il Reseroir Added —_—
/ Log
Gip
#H
=
& 0 2
i} d =
Ove o
Z] -
Motes
1 T T T T T T T T
January March  Aprl  May  June  July  Bugust ctober December
Selected Years [1/16] 'I [~ Percent of Time Exceeded
| Area: Tutorial | Rasults Wiew I || Registared ta: Tellus Ingtitute J

Hinh 6-23: Két qua mirc d6 dap rng nhu cau nwéc trong cac kich ban

Vi gia thiét 1a dong chay yéu cau nay 1a quan trong hon lwgng nuéc cép cho thanh phd, mé hinh
nay nén dwoc thay ddi nhw thé nao dé bao dam rang dong chdy ha lwvu dwoc thod man?
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Mdrc quyen wu tién cung cap cua thanh pho vung ndng nghiép va dong chay yéu cau S€ xac
dinh nhu cau nao dwoc cap dau tién. Pé dadm bdo rdng dong chay yéu céu duoc cap dAu tién,
thay déi quyén wu tién nhu cau cuda thanh phd véi gia tri cao hon dong chéy yéu cu.

M6 hinh nguén nwéc ngam
8. Tao mét ngudén nwéc ngam

Tao mét nit nwoc ngam ké thanh phé va dat tén la Big City Groundwater. Chu y, ban phai thuc
hién né trong Dieu kién hién tai "Current Accounts”.

[T WEAP: Tutorial o =1
Area Edit Vi Schematic General Advanced Help
[ — River (1) =

Diversion

A Reservoir (1)

[ |

Other Supply

@ Demand Site (2)

] @ Catchment

[ - - Runuffﬂnﬁ\trahun
W] — Transmig il

v @ waste Generallnfo | ]

—Returr

BERUN of Groundwater
= FlowR. —
& Strean Name IElg City Groundwater
]
[Crivers, Optional Label for Schematic [o— . . .
) —Rivers (Use ; for line break) IElg City Groundwater ig Cl ty (1)
[Ocities

Scenario || [z RE_—_—_ [V Active in Current Accounts? A

Explorer

2 | x4
& Flo quiremn

N:ls E
N:)@\\. Agriculture (1)

WEAP: 3.4347 Area: Tutorial | 2000-2015 (monthly) | Schematic View  Licensed to: Stockhelm Environment Institute, until December 31, 2014

Hinh 6-24: Giao dién tao nut khai thac nwéc ngam

Gan cho “Big City Groundwater” cac thudc tinh sau (ban phai thyc hién trong Kich ban hién tai):

Storage Capacity Unlimited (md&c dinh, bd tréng)
Initial Storage 100M m®

Natural Recharge (s& dung ctra s6 Monthly Time Series, dé& nhap vao trong cac trwdng ciia ndm
2000)

P £ - 3 <
Thang 12 dén thang 2 OM m®/thang
. £ - 3l £
Thang 3 dén thang 11 10M m®/thang
|§HMonthly Data: Big City Groundwater - |EI|1|
Matural Recharge [Million m™3]
Manth | Walue I o | |[Freview
T 0.000 v Allaws dragging of values
Feb 0.000 10
tar 10.000 9
Apr 10.000 8
May 10.000 7
Jun 10,000 £ 5
= 5
Jul 10.000 £,
Aug 10.000 5 ]
Sep 10.000 o]
Oct 10.000 1
Mo 0.000 o — — -
Dec m - Jan Feb Mar Apr dun Jul Sug Ot Mow
" Finish I X Cancel | 5

Hinh 6-25: Hop thoai nhap di liéu nwéc ngam
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9. Két néi ngudén nwéc ngam dén thanh phé
S dung dwong truyén dan nwéc “Transmission Link” dé két néi ngudn nwoc ngam “Big City
Groundwater” dén vi tri nhu cau nwéc thanh pho véi quyén wu tién cap la 2 “Supply Preference”.
Mb hinh cta ban sé& giéng nhw hinh dwdi day:

[ WeAP: Tutorial _ (O]
Area Edit View Schematic General Advanced Help
— River (1) )
— Diversion

A Reservoir (1)

M Groundwater (1)

* Other Supply

@ Demand Site (2)

® Catchment

(- - Runoff/Infiliration
Transmission Link (3)

v @ wastewater Treatment Plant . i
¥ —Return Fiow (2) o Big City Groundwater
l mERuN of River Hydro Main River

# Flow Requirement (1)

| # Streamflow Gauge

Results
1= [CIRivers_Polygons
—Rivers_Arcs

= [cites

Scenario - rivers
Explorer

e
Notes ‘(—
Agriculture (1)

-~
« ! of]

|WEAP: 3.4347 || Area: Tutorial || 2000-2015 (r v) | tic View | Licensed to: Stockholm Envi Institute, until December 31, 2014 |

Hinh 6-26: Giao dién tao dwdng cung cap nuwéc

10. B6 sung cac dic diém cua dwong truyén dan giira thanh phé va séng chinh

Thay doi cac déc diém clia dwong truyén dan dén song chinh (nat lay nwéc 1) (ban phai thyc hign
viéc nay trong Dieu kién hién tai):
Supply Preference 1 (mdc dinh)
Maximum Flow Volume 6 m®sec

I WEAP: Tutorial =0

Area Edit View General Tree Advanced Help

H- Ky dssumptiorss 211l pata fr: |Current Accounts (2000) 'I | Manage Scenarios []) Data Expressions Report ‘
f- Demand Sites =
;- Big City { Lnkng Rules Losses ) Cost
o e Agriculbure
- Hydrology Maximum RN Maximum Flow  Percent of Demand | Supply Preference |
F- Supply and Resources
1 River Maximum menthly flow (as a volume), due to physical capacity, contractual or 2 Hel,
= Main River other constraints. If no arsh'a"lt,léaveﬂak ! '—BPI
[+ Reaches Range: 0 and higher
B-Reservoirs ta Big City | 2000 |scale  Junit | | B
- Main River Reservoit from Withdrawal Node 1 B w3 per Second =
l B+ Flow Requirements =l
“ Flow Requirement
Results E Transission Links | Table | Motes |
E-to Big City
1= fram ‘Withdrawal Mode 1 Itarimumn Flow  Yolume [monthly)
i - from Big City Groundwiater Y
= - to Agricultuie e
Scenario 1. Grewmchmatar hd 55 i
Explorer Li 5.0 Q
45
& o [
E =
= b
MNotes 230 w
& ;
= 25 =}
20 =
15 =
1.0 2
05
0.0 H
Jan Feb Mar  Apr May Jum  Jul  Aug Sep Oct Nov Dec
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|WEAP: 3,4347 | Area: Tutorial | 2000-2015 {monthly) | Data View  Licensed to: Stockholm Envi Institute, untl December 31, 2014

Hinh 6-27: Giao dién nhap giéa tri dong caung cép nwéc
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11. Chay mé hinh va danh gia két qua

Xem két qua dwdi day va nghi gi vé cau héi sau:

Viéc yéu cau hat nwéc ngam dé cap cho cac nhu ciu nwdc voi cac diéu kién trén co phu hop
khéng?

Dé xem cac két qua nay, chon “Groundwater Storage” tr trinh don d6 xudng trong “Supply and
Resources\Groundwater”.

WEAP: Tutorial
Area Edit Wiew Favorites Help

at Tabla' Map |

—lojx|

Groundwater Storage |+ (Milion [Cubic Meter vl)

IScenarin Reference j IA\I manths j [ Morithly Average?

Al Aquifers ~| =
110
—— Big City Groundwater
100 3D
-
a0 S
Log
a0 {Eje]
% 70 H
= ;
o
] (0]
S Q
c
% 50 é
40 b
30 =
20
10
0

— T T T T T T T T T
Jan Mow Oct Sepo Bug  Jul Jun May  Bpro Mar Febo Jan Dec Mow Oct Sep fug Jul
2000 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2010 2011 20M2 2013 2014 2015

bl Years * I~ Percent of Time Exceeded

|| Results Wiew I || Registered to: Tellus Institute

| Area: Tutorial

Hinh 6-28: Két qua chay mé hinh nwéc ngam

Sw quan hé lveng lvong nuwdc siv dung tlr ngudn nwdc ngam va dong séng chinh dan dén vi tri
nhu cau nwéc thanh phé nhw thé nao?

Dé xem céac két qua dé thj ctia thanh phé ré rang, dau tién chon Supply Delivered trong trinh don
dé xubng. sau d6 chon All Sources & trinh don dé xuéng phia phai man hinh. Ké tiép, chon vj tri nhu
cau nuéc thanh phd. Nhap chon “Annual Total”. Két qua nhw hinh duéi day:

=8|

WEAP: Tutorial
frea Edit Wiew Favorites Help

Table | tap |
Supply Delivered [~ giion [Cusic weter )

IScEnann' Reference j IDemand Site: Big City j IAI\ months j =3 ninual Total I~ Marthly Average?
IAIIEnulcEs j -

260 | ¥ I Wain River =
I Il Big City Groundwater | 30

MMM
S 5 &
Ly I
e ||

£ 180 #
Z 180
e
=
3 140 Q
5 =)
S 120 | =
100 | &
&0 |
&0 |
40
20

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 20M4 2015

Allvears w| [~ Percent of Time Exceeded

| Results Yiew I[ || Registered to: Tellus Institute

| frea; Tutorial

Hinh 6-29: Két qua dong cung cap nuéc

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh



94 CHI TIET HOA CAC NGUON CAP NUGOC

Lwong nwéc ngdm duwoc phuc hdi va sw tuong tac qua lai gidka luong muwa va nwéc bé mét cod
thé duroc mo hinh cu thé hon khi nhap di liéu ddu vao. Van dé nay duoc nhdc dén ky hon
trong phdn mé hinh thuy vén “Hydrological Modeling”. Nhimg nguén khac c6 thé duoc mo
hinh bang cach & dung déi trong cung cép khac “Other Supply”, ma dwroc mé td bdng duong
déc tinh hang thang. Céc déi twong ndy c6 thé duoc str dung nhuw cac tram xdr ly mudi hay
chuyén déi nuéc.
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1. XUAL AT [IBU SANG EXCEL.......oovieeeeieeeeeeeeeee ettt n e en e 95
2. S dung tinh nang tay chon tw loc CUA EXCEl ..o 96
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5. Tao Mot dbi treNG A0 AONG ChAY ......vieieeiee ettt ettt 98
6. Nhap file di liéu dang XL 99
7. So sanh dong chay thuwc 1€ va mO hinh ... 100

X0 1y va phan tich k&t QUA MO PRONG.......cviviieeieece ettt 101
8.Ta0 do thi................ O 101
9. Tao khung the hién ket qUA CAC KICh DAN ... 102
10. Str dung so' d6 dong Iwc “Dynamic Map”............coooiiiiiiii 103
11. Xuat ket qua sang EXCEI ... 103
12. TINh t0AN thONG K& .. 103

Hién thi CAC d8i tWONG DAN GO .......eovieeeeeeeceeeeee e, 104
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Trong phan nay ban phai hoan thanh cac phan trwéc (“Thwe hanh WEAP trong 1 gi®, cac cong cu
co ban, va cac kich ban) hay c6 hiéu biét kha tét vé chwong trinh nay (cAu tric div liéu, cac gia thiét
chinh, xay dwng biéu thirc, tao kich ban). D& bat du phan nay, vao thuc don “Main”, chon “Revert to
Version” va chon phién ban tén “Starting Point for all modules after ‘Scenarios’ module.”

Chuyén dbi div liéu
1. Xuét dir liéu sang Excel

Dé xuét toan bd dir li&u mé hinh dén Excel, vao khung di liéu va chon “Edit”, “Export to Excel”.
Xuét tat ca cac nhanh, va chi tat ca cac bién trong tai khoan hién ta (khdng xuat bat ky cac kich
ban khac trong vi du nay) dén mét Workbook ctia Excel.
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Explorer
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9 [=]

Data for: [Current Accounts (2000) 'I lé Manage Scenarios [ ) Data Expressions Report

t_ Linking Rules Losses. ) Cost J

(e T NNV | Maxdmum Flow  Percent of Demand | Supply Preference |

Maximum monthly flow (as a volume), due to physical capacity, contractual or 2 Hel,
other constraints. If no constraint, \éa\te blank. ! .—EDI
Range: 0 and higher

to Big City IZEIEIEI |Scale |Un|t I | I;I
from /ithdrawal Node 1 | m3 per Secundlj

&
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2000-2015 (monthly) | Dats View  Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 7-1: Giao dién xuat dir liéu sang Excel

Export to Excel

~Branches ariables
" Current and below " Annual Activity Level
& al Al
Scenarios | ¥ Export rows for blank expressians
(" LCurrent Accounts: [ Export inherited expressions
= all [v Autofilter in Excel

? Help |

o oK

x Cancel |

Hinh 7-2: Hop thoai lwa chon xuét di liéu

Theo sy chi dén trén da tao ra mét workbook trong Excel va chira dung tét cd cac bién co thé
thay doi trong khung di liéu, str dung cung cau tric nhuw trén céy cau tric di liu. Trong cac
phan Ién, ban c6 thé chon dé xuat ra duy nhat mét nhanh hién tai hay mét bién nao dé.

2. Str dung tinh nang tuy chon tw loc cua Excel
Trong bang tinh Excel dé dugc tao trong cac bwdc trudc, loc cac ndi dung dé hién thi duy nhat
cac bién gia thiét “Consumption”. Ban c6 thé phai cudn qua bén phai dé xem cac cot nay.
St dung miii tén chi xubng bén phai 6 “variable” @& chong bién “Consumption” trinh don db

xubng.

August 2016
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s QR 0% (-

Hinh 7-3: Tinh nang tuy chon tw loc ctia Excel

z

Chdre néng tw dong loc “Auto-'ﬁltering khéng thay déi hay xoa dirliéu, n6 chi an céac dong

khéng quan tam. Ban c6 thé s dung chire ndng loc nhiéu cép.

3. Thay déi div liéu

Trong bang tinh Excel dé dugc tao ra & cac bwdc trén, thiee hién nhirng sy thay déi,du’é’i day
trong cac cot mau vang (n6 co thé &n mét s6 cot dé ban c6 thé nhin tat ca cac gia tri bién va vi tri nhu
cau):

5% (giéa tri géc la 15)

Big City Consumption )
5% (gia tri goc la 90)

Agriculture Consumption

Ed Microsoft Excel - Sheetl

@ File Edit Wiew Insert Format Tools Data  Window Help
EHSB ER_RY | FBBR-¥ v |@
-0 - B I UE=E

¥a €3 a4 B ¥ | ¥ Wy 420 | weReply with Changes. ..
k30 * XV A5

Type a question for help = | 2

5 2l |l (@@

= B % 5 T

x -

]

Arial

fE

End Revigw. ..

E

| H

[»]

[+~

Tutorial

Level 2

x| variable

Use the buttons below to filter the data.

_~|Scenario

| Unit

= |Expression (c:

Current Accounts % 5]

Current Accounts % l

m

Big City
Agriculture

Consumption
Consumption

[aa}
o

—1
=

=

~1
%}

~1
(3%}

~1
=

~1
m

~1
o

~1
~1

—~1
o

~1
o

[ux)
[}

=

Sheet1
Draw~ ;| Autoshapes~ . w [0 2] 4 o8

Filter Mode

Hinh 7-4: Giao dién filter ciia Excel

=
-
-
4

Cac gia trj da nhdp vao khéng c6 y nghia thuc té, chila vi du. Khi tao mGt mo hinh Ion, cach
nhanh dé nhép nhiéu d& Iiéulvao la str dung chure nang nhap va xuat d liéu Excel. biéu nay
yéu cau nguwoi dung phai thiét Iap mé hinh phu hop (cau trac dix liéu, tén).
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4. Nhap dir liéu tir Excel
Nhap lai sw thay déi div liéu trong Excel.
Trong WEAP, chon “Edit”, “Import from Excel...”
Kiém tra cac di liéu gia thiét da bi thay déi trong mé hinh cta ban.
=10l x]

Area Edic Wiew General Tree Help
Datafor:lCurrEﬂtACCDUﬂtS[ZUUU] ~| [ Manage Scenaiins.. 1) Data Repot.. |
-Big City {\waterUse  Loss and Reuse J Demand Managament ) Cost )
- Agriculture : : ) : ) —)

- Hydrology Priority J Advanced J
[#- Supply and Resources _ty) .

- Environment

[ Key Assumptions

H : Annual Activity Level | Annual Water Uze Rate | Maonthly ariation et
i Other Azsumplions
% of inflow consumed (lost from the spstem]). Retumn flow = 7 Help |
Inflow = (100 - ion) / 100. For hi iati
uze Monthly Time-5eries Wizard.
Demand Site | 2000 |Scale  unit -
Big City ] Percent
Agriculure (5 Percent
=]
= m Tahle | Nntesl

Conzurnption [manthly)

" 4 ¥ — Big City ‘v
z 2 ¥ —agricuiture | B
2 0 r r r r r a0
Jan Iar Iz Jul Sep Mo
|Araa: Tutarial H Data View || || Registered to: Chris Swartz, Tellus Institute J

Hinh 7-5: Giao dién nhap di liéu tw file Excel

WEAP lu6n doc file Excel dugc danh dau. Néu ban cé nhiéu file Excel dang m&, ban phai
chon dung file minh can trwéc khi bat dadu chuyén vao trong WEAP. Khi nhép lai vao Excel, tat
ca cac dong dwoc doc, tham chinh ban da dung chire néng tw loc.

Nhap chudi thoi gian
5. Tao mét d6i twong do dong chay

Thém mét dbi twong do dong chay “Streamflow Gauge” vao mé hinh. Chén may do dong chay &
dong chay ha lwu thanh pho, bén dwdi nat dong chay hoi quy cua vang ndng nghiép va thanh pho.
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Flow Reguirement

[Crivers_polygons
—Rivers_Arcs

Scenario
Explorer

(7] WEAP: Tutorial =|o] x|
Area Edit View Schematic General Adwanced Help
— River (1) -
Diversion
A Reservoir
Groundwater
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General Info 3
@ Wastewater Treatment Plant ]
— Return Flow (2)
WERuN of River Hydra B
& =

Name IShaamﬁow Guage
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_2 | X oncd|
T

&
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o
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NEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) Schematic View | Licensed to: Stockhalm Environment Institute, until December 31, 2014 .

Hinh 7-6: Giao dién nhap chudi di liéu thdi gian

6. Nhap file div liéu dang text

Nhap di¥ liéu dong chady vao tir file tinh text chira khodng chirng 100 nam sb liéu dong chay dén
nam 2003. D& nhap file nay, st dung chirc ndng doc ti file “ReadFromFile” thé di¥ liéu clia may do

dong chay trong nhanh cay “Supply and

Resources\River\Streamflow Gauges”.

G0 vao trong chirc nang sau, noi ma doc file tir thw muc dwoc goi “Additional Files:
“‘ReadFromFile(Additional Files\River_Flow.csv)”

[l WEAP: Tutorial = [=]
Area Edit View General Tree Advanced Help
Rep dssurmplons Data for: [Carrent Aecounts (2000] <] | Mapage Scenarios (L] Data Expressions Report |
[=l-Demand Sites
i~ Big City { nflons and Outlows | Water Quality )
Pl - Agriculture
~Hydralagy
=8 S_upply and Resources
=] R_iVEf Enter menthly streamflow data, which you can compare to computed streamflow (in the 7 Help
{ [ Main River Results View), to assistin calibration, =
H - Reaches Range: 0 and higher
B- S:Ileamﬂuw Gauges Sheanflow Gauge | 2000 Scale [unit | -
o Streamfiow Buag || ohcamiow Guage |8 - cMs | —
(= Trangmission Links 5 =l
" B to Bia Giy ——————— | Expression Buider
from Withcrawal Mod Table 2= Monthly Time-Series Wizard
: to Agriculture +~ Yearly Time-Series Wizard
&) Rietum Flows ReadFromFile Wizard ta [monthiy]
- Water Quality FDCshift Wizard
; 1.00 = v
« Dther Azsumptions
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070 e
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020 E
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WEAP: 3.4347  Area: Tutorial | 2000-2015 (monthly) | Data View | Licensed to: Stockholm Environment Institute, unti December 31, 2014
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I WEAP: Tutorial 9=l E3
Area Edit View General Tree Advanced Help

- Key Assumptions Data for: |Current Accounts {2000) 'I | Manage Scenarios []) Data Expressions Report ‘

H- Demand Sites

~ Big City { nflows and Dutfiows _ Water Quality J

Agriculture :

Schematic

+)- Hyerology Streamfow Data
F- Supply and Resources
- River Enter monthly streamflow data, which you can compare to computed streamflow inthe ¢ Yygy,
- Main River Results View), to assist in calbration. '—BPI
[+- Reaches Range: 0 and higher

- Gtreamflow Gauges
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Hinh 7-7: Giao dién nhap chudi di liéu t file dinh dang text

Chure ndng doc tir file ¢ thé duoc str dung cho bét ky biét nao ma yéu céu chudi thoi gian,
hang théng hay hang ndm nhw dong chay déu vao, ltong nuéc ngam duoc phuc hoi,...
WEAP sé tw dong xéc dinh ding ndm va théang st dung di liéu. Néu ban thay d6i mé hinh
cac nam, WEAP sé tw déng doc d& liéu dung.

Dé thém thdng tin vé ct phap cda chirc ndng nay va dinh dang file di liéu c6 thé vao muc
giup d& “Read from File” help topic.

7. So sanh dong chay thuc té va mé hinh
Tinh toan Iai‘két qua va so sanh di liéu dong chay lich st v&i dong chay WEAP tinh toan. Thyc
hién dieu nay bang cach nhap vao thé “Chart” cia khung ket qua va chon tir bién chinh trén thanh
trinh don db xudng: Supply and Resources\River\Streamflow Relative to Gauge (Absolute).
=1ol x|

Area Edit View Favorites Help

m Tahble | Map |
‘Unmet Derman (Million [Cubic Meter w [
Schematic IDemand Site: £ ¥ Demand 4 } Arnal Tabal? T Manthly Ayerage?
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o . ce -
Stage Transmission Link 4
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=
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B
£ a0 Q
=
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(5]
20
1] T T T T T T T
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| Area: Tutorial || Results View I[ || Registered to: Chis Swartz, Tellus Institute J
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Hinh 7-8: Giao dién so sanh két qua mé phéng véi sé liéu thuc té

WEAP sé tw dong so sanh dong chdy quan sat duoc tai may do dén diém dong chay thuong
Iwu gan nhét. Trong trrong hop trong vi du nay, nit dong chay héi quy 2 ( dong chay héi quy
tir ving ndn nghiép). so sanh dong chay do duoc va tinh toan 1a mét hinh thie dé nguoi dung
danh gia mé hinh nay c¢é dai dién duoc cho hé théng thuc té hay khong.

Chon ‘tuy chon “Selected Years” tir trinh don dé xuéng va chon cac ndm 2000, 2001, 2002, va
2003 (biéu kién hién tai |a‘2ooo, va file di¥ Iiéq chira dwng nhirng di¥ liéu dong chay do dwoc khéng
c6 nam 2003). Kich ban nén sé tw d6 dwoc hién thj khi ban chon tuy chon “Selected Years”. Ban sé
nhan dwoc biéu do nhw dwéi day:

] WEAP: Tutorial ={00]

Area Edit View Favorites Advanced Help

Table | Map |
IStreamrow Relative to Gauge (Absalute) F (lMiIIion =l ICLIbiC Meter 7|)
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I'ﬁelected Years (4/18) j ‘v
ol ii
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- é -300 =
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WEAF: 3.4347 | Area: Tutorial | 2000-2015 (monthly) | Results View | Licensed to: Stockhalm Environment Institute, until December 31, 2014

Hinh 7-9: So sanh két qua md phdng véi sé liéu thuc té

Chu y rang dong chéy tinh toan dugc sé Ion hon dong chay do dwoc trong ndm Diéu kién hién tai
(2000) nhwng no sé thap hon nhirtng nam ké tiép.

X ly va phan tich két qua mé phdng
8. Tao do thi

Tao dd thj dong chay ma dwoc thé hién ca dong chay thuc t& do dwoc tir tram do va dong chay
tinh toan dwoc tai cac nat twong ng tai cac tram do. (trong vi du nay, la nat dong chay 2 “Return
Flow Node 2”). D4u tién, chon “Streamflow” tir trinh don dé xuéng. Sau d6 chon “Streamgauge” va
“Below Return Flow Node 2” tir danh sach dwoc thé hién khi ban chon “Select Nodes and Reaches”
tl trinh don d xuéng cdia biéu d6 “the Supply and Resources\River\Streamflow (hinh dwi). Cubi
cung, chon nam 2000, 2001, 2002, va 2003 dwgc dai dién trong biéu dé st dung trinh don dé xuc")ng
& day clra so.

Lwu biéu d6 nay dang la d6 thj (hay dwoc str dung) bang cach dung tuy chon “Favorite”,
Chart as Favorite”. Dat tén file la Simulated and Observed Streamflow Comparison

Save
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[T weaP: Tutorial oy [] B3

Area Edit View Favorites Advanced Help

B = | = |

IStreamﬂuw (below node or reach listed) F (lEiHion j |Cubic Meter j]

Schematic IScenam: Reference j Iijer: Main River j IAJI months (12) j [ Annual Total [~ Monthly Average |No comparison =
1.80 ISeIa:ted Main River Nodes an-j :
i
1.80 W B 7\streamflow Guage
170 [ Il 8\Reach )
1.60 £
150 |?
1.40 =
w
c g
5 120 Save Current Chart as Favorite =
=N Z10 2
1= = Name: ISimuIated and Observed Streamflow Comparison j o
A -1 1.00 E
Scenario E 0.50 &=
Explore = 0.80
xplorer oo =
£ P
& 060 a
= 0.50
MNotes 0.40 [
=
030
0.20 é
B
0.10
0.00 =]
2000 2001 2002 2003
¥
ISelected Years (4/16) | [~ Percent of Time Exceeded
|WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) | Results View | Licnsed to: Stockholm Envi Institute, until December 31, 2014

Hinh 7-10: Két qua db thi so sanh mé phdng vai sé liéu thuc té

Tir lGc nay tré di, biéu dé sé xudt hién danh sach cac biéu dé wu thich trong khung két qua.
Ban co thé két xuat dirliéu sang Excel hay vao clipboard, thay doi dinh dang va hién thj cda
cac hinh minh hoa va biéu do, tinh toan so liéu thong ké.

9. Tao khung thé hién két qua cac kich ban

>

Tao khung thé hién két qua “Scenario Explorer” hién thj biéu d& donng chady, dong chay vao, dong
chay ra vung nghién ctru.

Chon khung “Scenario Explorer”. Trong “Manage Overviews”, chon “Inflows to Area”, “Outflows to
Area” va chon biéu dé da dwoc tao & cac budc trwdec.

L WEAP: Tutorial o =] 3}
Area Edit View Explorer Advanced Help
F ml-lanagEOverviews E
= M add F'Rename = Delete |
Schematic Overview IDE"EUR j
E Favorites
8 Inflows to Area *
Outflows from Area
simulated and Observed Streamflow Comparison & |ple
1 Supply Requirement
[] Unmet Demand
[ -
{
ode o reach listed)
= ver Headflow, Al manths @
@
=
I &
= || B
0 | i
€ F
! o
: &
i o
w
=}
06 2008 N2 N5 E
L ? telp
|WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) | Scenario Explorer View | Licensed to: Stackholm Envi Institute, until December 31, 2014

Hinh 7-11: Giao dién tao khung thé hién so sanh céc kich ban
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Khung “Scenario Explorer” cé thé duoc tao tir bat ky sw phéi hop biéu do nao. Tét ca dir liéu
trong khung nay c6 thé dworc hién thj trong bang biéu va c6 thé duwoc xuat sang Excel.

10. Str dung so’ d6 déng lwc “Dynamic Map”

Két qua so dd ddng lwc 1a cach nhanh dé cé dwoc mét khung tdng quan cac két qua tinh toan
dwoc. Trong khung két qua “Results”, chon thé “Map” va nhap chudt 1én thanh trwot thoi gian dé
quan sat cac nhan té thay doi.

Thir thwe hién diéu nay bang cach chon Main River's streamflow.

I WEAP: Tutorial 9=l E3

Area Edit View Favorites Advanced Help

Chart | Table

Streamflow (|Bilion | |Cubic Meter =)

Schematic fear: 2008 =] [scenario: Higher Population Growth = | [River: Main River = | F# | Annual Total [~ |Menthly Average
Main Kiver -

Results to Map

WISTEamAON o
[ Demand Site Coverage

[ Net Cost

(] river Water Quality

[] supply Requirement

] Unmet Demand

sls]

+
=

. .
e B
&2 B

i B

e Add... Deletz
Scenario
Explorer — River (1) - a\d .
Diversion .
ﬁ__.‘] A Reservoir MHCUImre \ -

B Groundwater = 1 /]
[ S | = :
Notes Streamflow | (Billion Cubic Meter)

[ 0\ Headfow
W B 1\ Withdrawal Node 1

e
=S

.—:—:‘z%’%@# ¥ I 2\Reach =
AR T e T N
|y e e e Ay A F [ 3\WithdranciNoge 2 | |
(IR e——,.. ¥ [ 4\Reach v| =
A 2000 2002 2004 2005 2008 2010 2012 2014
¥

Q (o { Q

WEAP: 3.4347 | Area: Tutorial || 2000-2015 {monthly) | Results View  Licensed to: Stockholm Environment Institute, untll December 31, 2014

Hinh 7-12: Giao dién so d6 déng lwc “Dynamic Map”

Chu y rang ban ciing c6 thé kéo con trd trwot trén thanh trwot.
11. Xuét két qua sang Excel

Tét cta két qua cé thé dwoc xuat sang Excel tr khung két qua “Results”. Mdt bang workbook
duwoc tao ra chira dwng cac két qua tinh toan dwoc trong WEAP. Goi lai biéu d& ban c6 thé tao ra
mot vai buwdc trudc dé bang cach chon né trong trinh don “Favorite” ctia khung két qua. Xuét cac di
liéu lién quan sang Excel bang cach chuyén sang thé “Table” va nhap vao nut “Export Table to Excel”
() nam & bén phai man hinh.

12. Tinh toan théng ké

Ban c6 thé tao ra cac bang thdng ké trong khung két qua. Chi viéc nhap chudt Ién thé “Table” va
sau d6 nhap chon biéu twong Stat trén thanh trinh don dirng bén phai man hinh.
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WEAP: Tutorial

Area  Edit

Wiews Favorites

Help

Chart Map I

DU LIEU, KET QUA & BINH DANG

IStreamﬂow (below node or reach listed) F (Million [Cubic Meter |+ |

|Scenari0: Feference j |F|iver: Main River j |AII months j v &nnual Tatal? [ Maonthly Average? IAIIMain River Nodes and Re

2000 2001 2002 2003 2004 2005 2006 2007 21 %
0. Headflow 1084406 1.084.406 1024406 759.084 1409728 1084406 1,084.406 i
1. Withdrawal Mode 1 836.949 832109 8271681 822102 531153 1.121.315 806.436 am.aA o
2 Reach 836949 832109 827181 822102 531158 1121.315___80R43F  BM1121 EE)
3 WibdawalNode2 531429 629365 57213 5483 291001 s034afphen satios [Mean Stendad |
4. Reach 531.429  B2938E 527218 524983 291.01 803.43
5. Return Flow Mode 1 TEE.E14 769.048 F71EM Fi4AF3 B07E41 1077432 780.910 782458 t
E. Reach 7BES14 7EAO04E 7FLEM Fr4A73 BO7E41 1077432 780910 FE2458
7. RetunFlowMode2 1056758 1056654 1056547 1056435 735681 1379414 1056028 1.055.853
7. Streamflow gauge 850.070 1.665.330 1.884.132 1.079.538 0.000 0.000 0.000 0.000
8. Reach 1.056.758 1056654 1.056.547 1056435 735681 1379414 1086028 1.055.853
4 >

W I~ Percent of Time Exceeded ]
| Avear Tutorial || Results Yiew I || Fiegistered to: Chiis Swartz, Tellus Institute

Hinh 7-13: Giao dién bang théng ké trong khung két qua

>

Hién

thi cac dbi twong ban do

1. Thay déi dién mao cua I&p nén

Trong khung so d6, thay d6i mau cta thanh phd bang cach nhap phai chuét 1én I&p “Cities” nhw
trong hop thoai dwéi day cho phép ban lwa chon cac nhan td hiéu chinh, chon “Edit”. NhAp vao thé
“Appearances’, sau d6 nhap 1én trwong “Fill Color”. Mot bang mau sé xuét hién.

Thay dbi mau nén sang mau cam.

WEAP: Tutorial

View Schematic  General

Area  Edit

Help

~>Diversion

& Reservoir
Groundwater
Other Supply
Demand Site
Catchment
“Runoft/Infilration
~2Transmission Link
“Wastewater Treatment Plant
—Return Flaw
mFRun of River Hydro
W Flow Requirement

=
[ Rivers_Palpgons

||

Rivers_grcs

D [t

H: Add Yector Layer,.,
Add Raster Laver. ..
Delete...
Move Up m
Move Down

- Set Area Boundaries

= H S =

tlain. River

a

: 1

Agriculture (1)

| Ausar Tutorial

|| Schematic View

|| Riegistered to: Chiis Swartz, Tellus Institute

Hinh 7-14: Giao dién dinh dang I&p nén
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%
Area  Edit Wiew Schematic General Help 1ol
~River = -
2 Diversion
=
Marme: ICities S =
21
Map File Appearance | Label I Basic colors:
Outling Calar: Fill Colar: - l_ I_ . l_ - I_ l_
B L R .
l Style: -
-
Results I;le E alid j
arder width:
I=|
I
gauge
B L Diefine Custom Calors »5 | —kﬂ
N . [ eie=]

2 .

| Avear Tutorial

|| Schematic Wiew ||

|| Riegistered to: Chiis Swantz, Tellug Institute

Hinh 7-15: Giao dién chon mau cho cac dbi twong I&p nén

WEAP: Tutorial

fArea Edit Wiew Schematic Genmeral Help

Results

=3

> Riiver -
2 Diversion
A Reservoir

B Groundwater

* Other Supply

Demand Site

@ Catchment
2 Runoff/Infilration
2 Transmission Link
@ wastewater Treatment Plant
~2Retumn Flow b
EERun of River Hudro
$ Flows Requirernent LI

Rivers_Palygons
Rivers_écs

O Cities

W rivers

o

2 .

Wlain. River

Agriculture (1)

| Avear Tutorial

|| Schematic Wiew ||

|| Registered to: Chiis Swantz, Tellug Institute

Hinh 7-16: Két qua chon mau cho cac dbi twong

Ban cling c6 thé di chuyén cac I&p khac nhau lén hay xudng trong so d& bang cach nhap chuét

phai [én I&p d6 va chon Move Up hodac Move Down.
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WEAP: Tutorial . =]

Area Edit View Schematic General Help

—River

Diversion

A Reservoir

B Groundwater

® Other Supply

® Demand Site

& Catchment

“>Runoff/Infiliation

~>Transmission Link

@ W astewater Treatment Plant
—2Retum Flaw b W ain Fivar -

l (W] mmFun of River Hydro e )

{b Flows Requirement LI

|»
v

Results

—
[ Rivers_Palygons
@ Rivers_fics

[v] M rivers Add Yector Laver...
Add Raster Laver...
Edit...
Delete. .,

Overviews

&

Mave Lp
Motes Mave Dawn
R

Set Area Boundaries
-

H 1 |

| Avear Tutorial || Schematic View || || Riegistered to: Chiis Swartz, Tellus Institute e

Hinh 7-17: Giao dién nhap file vector

Agriculture (1)

D liéu hinh nén c6 thé duroc thém vao bang cach nhép chudt vao “Add Vector Layer”. WEAP
doc cac thong tin dang vector trong file dinh dang SHAPEFILE.

Céc dinh dang nay duwoc tao ra ter cdc phan mém GIS. Phén [6n cac di liéu dinh dang dia ly
sé hoa (cac dang vector va raster) déu str dung duoc trén Internet, mét sé mién phi; nhw céc
websites www.geographynetwork.com hay www.terraserver.com cung cap moét sé van dé rat
tét trong nghién ccru. Nén than trang véi mét sé chuong trinh dik liéu GIS ti trén mang c6 thé
khéng str dung duwoc trong WEAP.

2. Pbat tén Iép Vector

Ban c6 thé dat tén cac lop layer - Nhéap chuét phai lén “Rivers Polygons”, chon “Edit” va chon thé
“Label”. Ban ciing c6 thé thay doi kich c& tén trong thé nay bang cach vao trwong “Size” tai nat & day
ctra sb.

|ﬁHMap Layer _ lDIiI
NEVT=a Fiivers Polygons [V Preview?

Map FiIeI Appearance  Label |

Figld:
f<ND LABEL> =l

Fant:
| Ahcd123

Size [% of Average]:
=
10 =i

/QK I x LCancel | G

Hinh 7-18: Bat tén I&p Vector

Ban ciing c6 thé 1am &n céac 16p layers trong khung so & bang cach nhap chudt vao hdp nhé trén
I&p layer tén.
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3. Thém vao mét 1&p Raster Layer

DU LIEU, KET QUA & BINH DANG

Trong khung so' do, thém vao mét I&p ban d6 nén ctia ving thanh pho bang cach nhap chudt Ién
ctra s6 “Layer” (nhin vi du bén dwéi) va chon “Add Raster Layer”
Chon file “Map.jpg” trong thw muc “_Maps\Tutorial” trong thw muc chinh cida WEAP (nhw

C:\Program FilesS\WEAP21\ Maps\Tutorial).

[ weAP: Tutorial
Area Edit View Schematic General Advanced Help

I8 [=1 S

— Diversion
A Reservoir
B Groundwater
* Other Supply
@ Demand Site (2)
@ Catchment
- - Runoff/Infilration
— Transmission Link (2)
@ Wastewater Treatment Plant
— Return Flow (2)
. R of River Hydro
# Flow Requirement
& Streamflow Gauge (1)

Results

—Rivers_Arcs
_’ . M cities
EEUELUEIN V] - - rivers
Explorer
Add Raster Layer...
% Set Area Boundaries
Motes e
Edit...
= Remove..,
Set Label to
4r Move Up
¥ Niove Down
4+ Move to Top
¥ Move o Gottom

=1

Main River

Agriculture (1)

i View | Licensed to: Stockh

\WEAP: 3,4347 | Area: Tutorial | 2000-2015 v) |

im Envi Institute, until December 31, 2014

Hinh 7-19: Giao dién nhap file hinh anh (Raster)

[7] WEAP: Tutorial
Area Edit View Schematic General Advanced Help

= [=1 4

A Reservoir

B Groundm: ESEIect File for Map Layer

* Other Suy
@ Demand ¢
@ catchmer
- - Runoff/ir
— Transmisg
® wastewa
— Return Fl
l mERuN of Ri

* Flow Req
M.+ streamfic

Look in: | | Tutorial

Recent Places

(]

Desktop

Results

Map

=z - EeE

1=
Rivers_A1
= M cities
Scenario W -- rivers
Explorer
MNotes
File name: IMap j Open I ﬂ
Files of type: IGmuh\c Files j Cancel |
%
=
4 »
|WEAP: 3,4347 | Area: Tutorial || 2000-2015 (7 W) || ic View | Licensed to: Stockholm Envi Institute, until December 31, 2014 28|

Hinh 7-20: Ho6p thoai Iwa chon file hinh anh (Raster)
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_ioix

I amne: IMap_with_roads{ ¥ Preview?
File: Mame:
JAdditional Files\Map.ipg |

v’QK I x LCancel | G

Hinh 7-21: H6p thoai nhap hinh anh (Raster)

M6 hinh ctia ban bay gi¢ sé trong gidng hinh dwdi day:

August 2016

WEAP: Tutorial - (O] %]

Area Edit View Schematic General Advanced Help

- Runoff/Infiltration
| — Transmission Link (2)
® Wastewater Treatment Plant
— Return Flow (2)
. B Run of River Hydro
# Flow Requirement
Results Streamflow Gauge (1)

(v Map_with_roads
Wl [CIRivers_Polygons
[Vl —Rivers_Arcs
Scenario  mf i ferey
SRS (V- rivers

MR

Agriculture (1)
- 4 i JI
|WEAP: 3.4347 || Area: Tutorial | 2000-2015 (monthly) |Schematic View | Licensed to: Stockholm Envi wstitute, until December 31, 2014 i
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MWEAP: Tutorial _ (O] x]

| Area Edit View Schematic General Advanced Help

— River (1)
— Diversion
A Reservoir
M Groundwater
* Other Supply
@ Demand Site (2)
® Catchment

- Runoff/Infiltration
— Transmission Link (2)
@ wastewater Treatment Plant
— Return Flow (2)
l mRun of River Hydro

% Flow Requirement

Results # Streamflow Gauge (1)

=
od Map_with_roads
[CIRivers_Polygons
—Rivers_Arcs

Scenario
Explorer

&

Notes

Agriculture (1)

; i K I ;1_1
|WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) | Schematic View | Licensed to: Stockholm En Institute, until December 31, 2014 A

Hinh 7-22: Két qua so dd sau khi nhap hinh &nh ving nghién ctru

I weap: Tut
Area Edit View Schematic General Advanced Help

A Reservoir
M Groundwater

@ Other Supply

@ Demand Site (2)

® catchment
Runoff/Infiltration
Transmission Link (2)
Wastewater Treatment Plant
Return Flow (2)

Run of River Hydro
Flow Requirement

# Streamflow Gauge (1)

[CRivers_Polygons
Scenario Map_with_roads
Explorer || [7BNA

Agriculture (1)

< I o]

o —
|WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) | Schematic View | Licensed to: Stockholm Environment Institute, unti December 31, 2014 7
Hinh 7-23: Két qua so d6 sau khi nhap hinh anh ving nghién ctu

WEAP st dung file “world” d’é’ xac dinh chinh xac vij tri cua file raster. Ching c6 thé duoc tao
ra bdi cac chwong trinh chuan GIS nhw ArcView hay AutoCAD MAP.

4. Di chuyén tén nhan

Hoan tat dinh dang viing nghién ctru cta ban bang viéc thay doi cac nit va tén kich c& font chir va
di chuyén tén nhan.
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Trong trinh don “Schematic”, tuy chon “Set WEAP Node Size” va“Set WEAP Node Label Size” co
thé thay ddi kich thwéc cac ky hiéu va tén nhan. Mai thao tac dwoc minh hoa nhw hinh duéi day:.

WEAP: Tutorial =10 =
Area Edit  View | schematic General Help

Set Area Boundaries

Set WEAP Mode Label Size
Set "Active in Current Accounts?”

Hide All WEAP Objects
(Change Priority Yiew

Copy Schematic to Clipboard...
W asTeater | reatmer Flan
~PRetumn Flow
v mmRun of River Hydro
P Flow Requirement ;I

Rivers_Palygans
® Rivers_Arcs

[ Cities

W rivers

B Map_with_roads

4

v

Agriculture (1)

| Area: Tutorial || Schematic Yiew ||

| Registered to: Chris Swartz, Telus Instiute

Hinh 7-24: Giao dién thay ddi kich c& cac nat

Change WEAF Mode Size

0_
x LCancel |

Hinh 7-25: H6p thoai kich c& nut

Nhap phai chuét I&n b4t ky dbi twong nao vao “Move Label” dé di chuyén.

] weap: Tutorial
Area Edit View Schematic General Advanced Help

[Vl —River (1) |

A Reservoir
M Groundwater

# Other Supply

@ Demand Site (2)

® catchment

-~ Runoff/Infiltration

— Transmission Link (2)

@ Wastewater Treatment Plant
— Return Flow (2)
WERun of River Hydro
% Flow Requirement

# Streamfiow Gauge (1)
e
1= Hcities
—Rivers_Arcs
- [CRivers_Polygons
Scenario B Map_with_roads
CCEEAN V- - rivers

Notes

Results

3

Agricul

| P | 1
WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) | Schematic View | Demand Site: "Agriculture

Hinh 7-26: Giao dién chuyén vi tri tén hé chra

Ban c6 thé chép bén dé vao trong clipboard dé str dung cho bao céo bang cach chon “Copy
Schematic to Clipboard...” trong trinh don “Schematic”.
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WEAP

~ Water Evaluation and Planning System
(Hé thong danh gia va quy hoach s dung nuéc)

8 HO CHUA VA SAN XUAT DIEN NANG

Y TN ST e o N o Xl 11V 2= IR 111
1. T0 MOT NG CRPA ...t 111
2. Nhap vao cac dir liéu vat ly PP PP PRI 111
3. Nhap vao di liéu van hanh ho Chira ... 112
v/ - Tolo [o] g Te etV E= 1 aT- T =To o (= o o U PR RRRRSPPRPP 113

B& sung tinh todn dién NANG thUY GIBN .........coiviviiieeee ettt steee s 115
5. Tim hiéu qua trinh san xuat dién nang trong m6é hinh WEAP............c.ccccooviiiininiiniicce, 115
6. Thém vao kha nang san xuat dién tlr ho chira “Big City Reservoir” ..., 115
7. Tinh toan dién nang phat dién va thé hién K&t QUA.............ccoiiiiiii e 115

M6 hinh tram phat dién chi nhd dong chay trén SONG ........ccoovcieiiiiiiiiie e 117
8. Tao mot ddi twong thuy lwc dong chay mat song (Tram phat dién nang chi dung dong chay)117
9. Chay vVa SO SANN KEL QU ... ..eiiiiiiiiee et e e e e e e e et eeeeee e 118

Dé lam va hiéu dwoc phan nay ban can hoan thanh cac phan trwéc hodc ban phai biét twong doi
kha vé WEAP. Dé bat dau phan nay, vao trinh don "Main”, chon “Revert to Version” va chon phién
ban tén “Starting Point for all modules after ‘Scenarios’ module.”

Mo hinh hd chira
1. Tao moét ho chira
Tao mét hd chira trén hé & thwong lwu clia thanh phd “Big City”. D&t tén |4 “Big City Reservoir”.
Demand Priority 99 (méc dinh)

Nhép vao quyén wu tién nhu cau la 99 dé dam bdo 1a hé chira khong st dung hét nudéc cia
cac nhu cau nwoc khac, bao gém cac dong chay ha .

2. Nhap vao cac dir liéu vat ly

Nhé&p phai chuét 1én hé “Big City Reservoir” dé& soan thao di¥ liéu. Nhap di liéu sau trong cr sb
“Physical” (Ban phai thwc hién trong Biéu kién hién tai).

Storage Capacity (téng dung tich) 70M m?
Initial Storage (dung tich ban dau) 25Mm°

Volume Elevation Curve (dwéng déc tinh 16ng hd)

Dung tich Cao trinh
m° m

0.0 190

30.0 210

70.0 216

Net Evaporation (lwgng bbc hoi thye t&) 25 mm/month.
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[ WEAP: Tutorial
Area Edit Wiew General Tree Advanced Help

[+ F.ey dssumptions
[+ Demand Sites

HO CHUA VA SAN XUAT BIEN NANG

9 [=]

Data for: [Current Accounts (2000) 'I lé Manage Scenarios [ ) Data Expressions Report ‘

- Hydrology

= Supply and Resources
. [ River

[=- Main River

Schematic

( Physical _Dpelation) Hydropower) Water Qual’rty) Cost J  Priority J

Maximum Hydraulic Outfliow | Met Evaporation | Loss to Groundwater | Observed Yolume |

[+ w/ater Duality
i Other Assumplions

Scenario
Explorer

Motes

WEAP; 3.4347 | Area: Tutorial

Reaches Storage Capadty I Initial Storage Volume Elevation Curve
-R i - - . .
= =esg|vo[|:rs B The rel. hip b reservoil volume and elevation. Tip: You can copy a
i -_"le two-column or two-row array of Yolume-Elevation points from Excel and paste into the
Transrission Links
Rreturn Flows Big City Reservoir

2000-2015 {monthly) | Data View  Licensed to: Stockhelm Environment Institute, until December 31, 2014

[ Preview
[V Use mouse to move points

+ Add - DE\EtEl
Volume: Elevation =
(Million m*3) {m)

0 190

216
214

212
30

70

210
216

- 190

= Delete Al |

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Volume (Million m*3)

3 points

Hinh 8-1: Giao dién nhap di¥ liéu quan hé dung tich — mwc nwéc hd ¢

[ WEAP: Tutorial
Area Edit Wiew General Tree Advanced Help

[+ F.ey dssumptions

9 [=]

Data for: [Current Accounts (2000) 'I lé Manage Scenarios [ ) Data Expressions Report ‘

[+ Demand Sites
Hydralogy
=8 Supply and Resources
[=- River
- Main River
- Reaches
[=I- Reservairs
Transrission Links
[+ Retum Flows
“whater Quality
L Other Azsumptions

Schematic

{ohysicsl  Operation } Hydropower j Water Qualty } Cost } Priority

Storage Capacity I
Maximum Hydraulic Outfliow

Initial Storage | Volume Elevation Curve

Loss to Groundwater | Observed Volume

? Help

Net Evaporation

Monthly net evaperation rate = evaporation minus precipitation on reserveir surface
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Hinh 8-2: Giao dién nhap dir liéu dung tich hé chira

hira

Time Series Wizard”.

Duwong quan hé gilra dung tich va cao trinh “Volume Elevation Curve” dwoc str dung cho ca
mo hinh bé mét va tinh toan dong chdy dau vao trong triromg hop sén xuét néng luong.
Luong béc hoi thuc rét cén thiét trong tinh toan cho ca luon mua va béc hoi. Vi vay n6 cé thé
la sé am hodc duong; céac bién sé thay déi hang thang cé thé duoc nhdp vao bang “Monthly

3. Nhap vao dir liéu van hanh hé chira

Chon thé “Operation”, va nhap vao cac d liéu dwéi day:

Top of Conservation (dung tich hiru ich)
Top of Buffer (dung tich dém)

August 2016
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Top of Inactive (dung tich chét) 5

Buffer Coefficient (hé s6 dém) 1.0
[ WeAP: Tutorial _ (O]
Area Edit View General Tree Advanced Help
Rey Assmpions Data fori[Corrent Accounts (2000) =1 22 Manage Scenarios| (1) Data Expressons Report \
-Demand Sites
- Hydialogy physical ) { operation  Hydropower ] Water Quality J Cost ) Priority
Schematic [ S_uppl_l,l and Resources —) —) —)
&) River Top of Conservation | R d=T IS | Top of Inactive | Buffer Coeﬁidentl
i B~ Main River
Reaches The maximum volume of water in reservoir (possibly leaving space for fiood contral). If 2 el
= HESEIVOIIS maximum equals total storage capacity, leave blank. For monthly variation, use Monthly ——
H -|Big City Reservail Time-Series Wizard.
& Transmission Links Range: 0 and higher Defavit: Storage Capacity
- Returr Flaws Feservai | 2000 [Scale  unit | -
l -Water Qualty Big City Reservoir |BD Hillian m"3 —
Other Azsumptions LI
Results
oo
(il — Top of Conzervation [manthly)
-
Scenario Co i
Explorer 55 |“
50
(= ° 2
| 40 I3
<
£35 i
MNotes S 3 =
e 3
20
15 z
10 -
5 =i
B H#
Jan Feb Mar A May Jun  Jul Aug Sep Oct Nov Dec
2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 ¥
|WEAP: 3,4347 | Area: Tutorial | 2000-2015 {monthly) |Data View  Licensed to: Stockholm Envi Institute, untl December 31, 2014 2l

Hinh 8-3: Giao dién nhap di¥ liéu van hanh hd chra

Muc neéc gia cwong —p»
Dung tich phong li
Muc nwéc tich it g
Dung tich hitu ich
Muc nréc dém  ——pm
Dung tich dém
Muc nwéc chét ——gm
Dung tich chét

Hinh 8-4: Binh nghia céc théng sb hé chira

4. Tac dong cuia hé s6 dém

Bay gi® tao ra mot kich ban maéi ké thira tir kich ban tham chiéu. Dat tén 1a “Buffer Coefficient
Changes”. Sau d6 tré& lai khung di¥ lieu ( ban phai thyc hién trén kich ban méi vira tao & trén) va thay
dbi hé sb dém “buffer coefficient” 1a 0.1. Nhap vao “results” dé& chady md hinh méi.

So séanh gitra hai Kich ban nén va kich ban “Buffer Coefficient Changes”, két qué vé dung tich hé
chira “Reservoir Storage Volume”, nhw hinh vé dwéi day:

August 2016 Hwéng dan thwe hanh WEAP, nguoi dich: Nguyén Duy Binh
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WEAP: Tutorial i ] |
Area Edit “iew FEavorites Help
m T able I Map I
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Hinh 8-5: K&t qua mé phang dung tich hé chira

Va cling so sanh két qua vé nhu cau nuéc dap (ng duoc “Demand Coverage” (trong nhanh
Demand). Chon Kich ban néen “Reference” va “Buffer Coefficient Changes”. Chon “Big City” nhw hinh

duwoi day.

August 2016

WEAP: Tutorial
Area Edit View Favorites Help

Percent

100

Tablel tap |

~=1al =]

IDemand Site Coverage (% of requirement met) F C|Percent |2
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ISeIected Scenarios [2/3] j
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v I Reference

Ilc]m &

L N
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B o 2 07 =
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|| Results View
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Hinh 8-6: : Két quéa mé phéng mirc d6 dap rng nhu cau nuéc
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Hé sé dém dung dé hiéu chinh lai long nuwéc that thoat khi mire nwéce trong hé chira ndm &
mdc dung tich dém (nhin hinh minh hoa & céc buéc trén). Nhu cdu dong chay ha luu duoc
nhan véi hé sé dém dé cé duoc lrong nuwéc thét thoat. Theo céch dé hé sé dém bang 1 ¢
nghia la luong nwéc that thoat nhiéu hon lwong nwéc can dé thod man nhu ciu dong chay ha
lwu. Hé s6 dém béng 0 cé nghia la khéng cé luong nuéc ndo bj that thoat. DAy la ly do tai sao
thod man vj tri nhu cau nuwéc lai thdp hon lwgng nwéce ta quan sat duroc ta quan sat duroc trong
kich ban “Buffer Coefficient Changes” & trén.

BO sung tinh toan dién nang thuy dién
5. Tim hiéu quéa trinh san xuat dién nang trong mé hinh WEAP
WEAP c6 thé mo hinh san xuat dién nang theo 3 cach khac nhau: théng qua dwong dan trén hd
chtra, thdng qua dwong ngam ho chira, va théng qua tram dién nang dong chdy mat trén séng.
Ban c6 thé hiéu hon nho sy tro gitp cta Help.
6. Thém vao kha nang san xuat dién tir hé chira “Big City Reservoir”

Trong vi du nay chung ta s€ mo hinh mét tram phat dién dan nwdc trén hd chira. Nhap vao cac div
liéu sau trong ctra s6 “Hydropower” clia Big City Reservoir (trong Diéu kién hién tai).

Min Turbine Flow (dong chay Tubin tbi 5 m®/s (CMS)
thiéu)

Max Turbine Flow (dong chay Tubin Ion 80 m%/s
nhéat)

Tailwater Elevation (cét nwoc Tubin) 195m

Plant Factor (hé sé tram) 100%

Generating Efficiency (hiéu suét phat dién) 60%

] WEAP: Tutorial (O]

Area Edit View General Tree Advanced Help

- Key Assumptions Data for: |Current Accounts (2000) | |+ Manage Scenarios [ L] Data Expressions Repart ‘
Demand Sites :
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- River Max. Turbine Flow | Tailwater Elevation | Plant Factor |
i [+ Main River
_ Reaches Generating Effidency Hydropower Priority | Energy Demand |
= Reservairs
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[Big City Reservoil blank. For monthly variation, use Monthly Time-Series Wizard. ! .—EDI
- Transmission Links Range: 0 to 100 % Default: 100 %
FRieturn Flows
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Table I Notes I
Generating E fficiency [monthly]
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Hinh 8-7: Giao dién nhap d liéu hd chra thay dién

7. Tinh toan dién nang phat dién va thé hién két qua

Chay mé hinh va quan sét két qua trong Kich ban nén vé san xuét dién nang ctia ndm 2000.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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Chon hién thj k&t qua “Supply and Resources/Reservoir/Hydropower” trén trinh don dé xudng trén
dinh do thj (hinh dwéi).

WEAP: Tutorial =[Ol x|
Area Edt  View Eavorites Help
m Table | Map |
Hydropower Generation |+ (ThousandW)
Schematic: IHeservou: Big City Reservoir j IAI\ manths j I Annual Total? W Monthiy Average?
ISs\ecled Scenarios [1/7 'I ‘v
]
3D
-
Lag
Gip
s =
a
B
&
5 Q
é &
g }
F i
=
Jaruary March  Apil  May  June  July  Bugust October Decermber
Selected Years [1/16) «| [~ Percent of Time Exceeded
| Area: Tutorial || Results View I || Registered to; Tellus Institute

Hinh 8-8: : Két qua mé phdng san lwong dién nang

Ban c6 biét tai sao mirc san xuét dién nang gitra thang 5 va 6 la twong ty nhau, tham chi dong
chay song chinh va dong chay thai ha Iwu thang 6 In hon? Dé xac nhan dieu nay, xem ket qua &
“Streamflow” trong doan trén ctia ho chira Big City Reservoir (dong chay dau vao séng chinh).

WEAP: Tutorial ] 3
Area Edit Miew Favorites Help
Table | Map |
|Streamﬂ0w (below node or reach listed) F (Milion [Cubic Meter | )
IRivar tain River j IMain River Nodes and Reaches: Below Main River Headflow j IAI\ months ﬂ [~ Annual Total? [ Monthly Average
Selected Scenarnios [1/ = v
340 u
320 5
300 28
280 =
260 Log
240 Grp
g 220 =
g 200
Q
g 180 Q
2 180
5 S
= 140
= <
120 ;
100
a0
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40
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o T T T T T T u T T
January February  hlarch  April My June July Bugust September Mowerrber
Selected Vears (1716) »| [T Percent of Time Excesded
| Area: Tutorial | Results Wiew Il | Registered to: Tellus Institute J

Hinh 8-9: : Két qua md phéng dong chdy ha lwu nha may thay dié

Dong chdy ma qua tuabin 16n nhét c6 thé la 80CMS, cé nghia la thadm chi dong chay thoat ra
trong thang 6 la cao hon, vurot qua ltrong dong chay ha lwu ma khéng qua dwong tuabin. Nén
nang lwong trong thang 6 sé nhw thang 5.

Céch xay dung mé hinh phat dién dan trong hé tuong tw nhuw trén.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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M6 hinh tram phat dién chi nh& dong chay trén séng

8. Tao mét db6i twong thuy lwe dong chay mat séng (Tram phat dién nang chi
dung dong chay)

Dé tao né trén séng chinh & thwong lwu cia hd chiva “Big City Reservoir” dwgc tao & bai thap
trwée. Bat tén la “Big City Run off River”.

Il

Area Edit View Schematic General Advanced Help

~— River (1) -
— Diversion
A Reservoir (1) General Info ]
M Groundwater
* Other Suppl
v Run of River Hydro
® Demand Site (2) ydr
® Catchment
- - Runoff/Infilration
W] — Transmission Link (2) ) o )
[v] @ Vastewater Treatment Plant line bresk) IBlg City Run of River

Name |E|g City Run of River|

Use ; for
— Return Flow (2) :
l ¥ Active in Current Accounts?

Flow Requirement —|

Results [¥].# Streamflow Gauge ? Help X caneel |
— =

1= [CIrivers_Polygons o

=—Rivers_Arcs g

= [cities

Scenario -~ rivers

Explorer

&

Notes

Agriculture (1)

< J of]

|WEAP: 3.4347 | Area: Tutorial || 2000-2015 (r v) | ic View | Licensed to: Stockholm Envi Institute, untl December 31, 2014 S

Hinh 8-10: So dd tao dbi twong nha may thay dién trén séng

Nhap nhirng di¥ liéu sau day vao trong nhanh “Supply and Resources\River\Run of
River Hydro” clia cay cAu tric di¥ liéu trong khung quan:

August 2016

Min Turbine Flow 5 CMS
Max Turbine Flow 80 CMS
Plant Factor 100%
Generating Efficiency 60%
Fixed Head 195m
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I WEAP: Tutorial =0

Area Edit View General Tree Advanced Help
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[#- Demand Sites
- Hydralogy { Hydropower Cost )
=) S_upp\y and Resources
" River Max Turbine Flow | Plant Factor | Generating Efficency |
B+ Main River
Reaches
[=1- Reservoirs

Schematic

Fixed Head Hydropower Priority I Energy Demand |

. Head difference for hydropower generation. For monthly variation, use 2 Hel,
| i3 i Feseroi Monthly Time-Series Wizard, L
E e Range: 0 and higher
= Big City Fun of River -
- Transmission Links Run of River Hydio | 2000 |seale  Junt | =
Retumn Flovs Big City Fun of River__[195 o | ZII

[ whater Quality

fo Other Assumplions
Table I Notes I

Scenario 20
Explorer 18

Fixed Head (monthly]

&

16
14
12

£ 10

8

MNotes

4

satalnaeia| 2

o1 g€ H\@ @

=

——————T————— T
Jan  Feb Mar Apr May Jun  Ju  Aug Sep Ot MNov Dec
2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 ¥

WEAP: 3.4347 | Area: Tutorial | 2000-2015 {menthly) Data View Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 8-11: Giao dién nhap di liéu nha may thay dién

9. Chay va so sanh két qua
Chay m6 hinh clia ban va tao do thi so sanh dién nang san xuat gitra tram trén sdng va tram t&r ho
chtra. Chon “All Hydropower” ttr trinh don d6 xudng trén dinh biéu d6 (nhw hinh dwdi day).
Ly do tai sao hay dwérng cong trén biéu dd lai khac nhau?
o

Area Edt Wiew Favorites Help

Table' Map |

IHydropowerGeneration - (ThousanleigaJnuIE vlj

IScenano: Reference j IAII months j [~ &nnual Total? [ Monthlp Average?

- IAII Hydiopowers j ‘v
22 v Il Big City Resenoir =
¥ I Big City Run of River | |30
20 =
15 Log
L 15 | G
o 14 i
T 12
10 Q
81 &
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] i
2]
a T T T T T T T T
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Selected Years [1/16] = I~ Pecent of Time Excesded
Area: Tutorial Results Yiew Registered ta: Chris Swartz, Tellus Institute

Hinh 8-12: So sanh san lwgng dién nang téng cac kich ban

Chu y rdng néng long dong chay trén séng I6n hon khéng nhiéu trong thang 5 va thang 6,
trong khi dé né lai chénh |éch rat |6m véi ndng lirong phét ra tir hé chira. diéu nay 1a do mét sé
ngay duoc thém vao thang 5 dé so sanh véi thang 6. San xuét ndng lwong ter dong chdy mat
trén séng khong co cao trinh tri ciing nhw gi6i han hiéu qua. Nguoc lai, véi hd chira thi méc
dung dang duoc tich nuée thang 5 nhung ndng lrong phat ra van gidm so véi thang 6.
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Tram dong chdy méat séng anh hwdng nhw thé nao dén dong chay séng, khi so sanh véi tram hd
chwra?

Dé xem diéu nay trén biéu dd, chon “Streamflow” tir trinh don d& xuéng va chon “Selected Main
River Nodes and Reaches” tir trinh don cuén. Chon: “Headflow”, “Big City Run of River”, “Below Big
City Run of River”, “Big City Reservoir’, va “Below Big City Reservoir” trong liét danh s&ch. (nhw hinh
dudi day)

Gllseect

Show? [Mame -

Below M ain River Headflow

Big City Run of River

Below Big City Bun of River

Big City Rezervair

Below Big City Reservair

YWithdrawal Mode 1 —I
B elow wWithdrawal Mode 1

YWithdrawal Hode 2

Below ‘withdrawal Mode 2

Feturn Flow Mode 1 W 0K |
Below Return Flow Maode 1
_"l—l x Cancel |

Hinh 8-13: Hop thoai lwa chon théng sé thé hién két qua

E AR

WEAP: Tutorial o [m] ]

frea Edit Wiew Favorites Help
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=
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Hinh 8-14: Két qua dong chay

M@t hé chira c6 thé tich nuéce trong qua trinh dong chdy 16n va thao nudc trong giai doan
dong chay nhg, vi vay nén ching c6 si ngang bang nhau. Mét tram phat dién trén séng no
phu thuéc vao dong chay trén séng. Vi vay n6 khdng anh hudng dén duong cong dac tinh
dong chay.
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~ Water Evaluation and Planning System
(Hé thong danh gia va quy hoach st dung nuwéc)

9 CHAT LUWONG NUOC

Thiét 1ap MO hinh ChAL IWONG NUGC........c.ecvieceeeceee ettt n e 120
1. Gigi thiéu mé hinh Chét lwong nwdc trong WEAP ... 120
2. Tao MOt tAp hap Chat & NNIEML......ooiii e e 120

NOAP Al IEU ChAL IWONG NMUIGC ...ttt en e, 122
3. Nhap di¥ liéu chat Ivgng NWEC dONG SONQ.........c.oveeeeeeeieeeeeeeeeeeeeee et 122
4. Nhap vao dac tinh hinh thai cla SONG .........c.evvviiiiiii e 123
5. NRAP dlF IEU KNI NAU ...t e 126

S dung ngwdng chét lwvgng nwédc clia dong chay vao cho dbi twong st dung nuéc........... 128
6. Nhap cac q& U FANG DUBC.....eeieiiiiieeeeeeeee ettt sneenees 128
7.S0 SANN KEE QUAL....eeiiiiiiii et e e e e e e et e e e e e e e s e et eaeaee e 128

B& sung kha ndng phat tan 6 nhiém ctia diém ST dUNG NWGC ......cveveeeeeeeeeeeeeeeee e, 130
8. Nhap dir Iiélu ........................................................................................................................... 130
9. DANN QIA KB QUA ..o a e 132

MO hinh tram X Iy NWEC thAi .........ooooiiiii e 133
10. Tao mét tram x ly nwOC thai ... 133
11. Nhap di Iié’u tram X Iy NEC thAi WWTP......ooiiiieec e 135
12. DANN GIA KEE QUA ..ot e e 137

Trong phan nay, ban phai hoan thanh cac phan tredc hodc ban da co kién thirc kha tot vé WEAP.
Dé bat dau phan nay, vao thyc don “Main”, chon “Revert to Version” va chon phién ban tén “Starting
Point for all modules after ‘Scenarios’ module.”

Thiét 1ap md hinh chat lwong nwéce

1. Gi&i thiéu mé hinh chéat lwong nwéc trong WEAP

WEAP c6 thé mé phdng ca chéat 6 nhiém bao ton va khong bao ton. Chét 6 nhiém bao ton duoc
mo hinh héa thdng qua phwong trinh can bang chat don gian. C6 mot so mé hinh cho chat 6 nhiem
khdng bao ton.

Ban hdy doc phén tro gidp "Getting Started" dé hiéu chi tiét hon vé khd ndng mé hinh héa cua
WEAP.

2. Tao mét tap hop chat 6 nhiém

Vao trinh don “General\Water Quality Constituents” dé tao tap hop chét 6 nhiém.
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[ weAP: Tutorial = (O] %]
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Hinh 9-1: Giao dién tao tap hop chat & nhiém

Trong hop hoi thoai, chon “Temperature” la théng s6 sé dwoc WEAP tinh toan bang mé dun nhiét
do, voi thé trrot “Calculated By”.

'Water Quality Constituents
¥ Enable water quality modeling +  Add = Delete I
§ Decay Rate -
Name Scale Load Unit | Cancentration Calculate B Note —
| | | | Y (per day)
Temperature [ C [Temperature (Modeled in WEAF i Entered as data for each reach
i
BOD kg mg/l Cunsar:‘ahva (Mo Decay) Biochemical oxygen demand
First-Order Decay
} DO kg mg/l 50D Model Digsolved Oxygen
DO Model
ata |
Temperature (Modeled in WEAP)
Modeled in QUAL2K.

. Zom
Hinh 9-2: Giao dién chon thé “Temperature”
Tiép theo, ban chon bd sung “TSS” (Téng chat ran lo Ing) va “Salt” (Mubi) vao danh séach cac
thanh phan ((“BOD” va “DQO” da co6 trong danh sach) va thay doi cac théng s6 nhw bang dwéi day:
Name Calculate by Decay Rate
Temperature Temperature (Modeled in WEAP)
TSS First-order Decay 0.25 per day
Salt Conservative (No Decay)
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=
|7 Enable water quality modeiing = Delete
X ¥ Decay Rate =]
Name | Scale Load Unit |Conr:entrahon| Calculate By ko Note
Temperature [ Temperature (Modeled in WEAP) Entered as data for each reach
BOD kg mg/l BOD Model Biochemical oxygen demand
Do kg mg/l DO Model Dissolved Cxygen
Add new water quality consituent: [E4
Name:
[rss
(o] coee
\ . - A . 7 A X X r
Hinh 9-3: Giao dién khai bao thdong s6 chat lwgng nwdc TSS
ﬂ
+ Add = Delete
Mame Scale Laad Uit Concentration |-aculate DecapMate ., =
By [per day)
Temperature Celcius Celciuz Temperature [Modeled) Entered as data for each reach
BOD Kilogramme milligramdliter  BOD Model Biochemical axpgen demand
oo Kilogramme miligramsliter DO Model Diszolved Dxygen
T55 Kilogramme milligram#liter  First-Order Decay 025
Salt Kilogramme milligram:liter

Conservative ([No Decay] J
=

Hinh 9-4: Giao dién khi bao théng sb chét lwvgng nwéc

Dé chi tiét hon mé hinh khéc str dung mé hinh BOD va DO trong phén tro gitp “Dissolved
Oxygen and Biochemical Oxygen Demand”.

Nhap di liéu chat lwong nwéc
3. Nhap dir liéu chat lwong nwéec dong sdng

Trong cay céu tric dir liéu, chon “Supply and Resources\River” va nhap chuét Ien song chinh
“Main River”. Sau d6 m& man hinh “Water Quality” va nhap cac di liéu sau, v&i chat lwgng nwéc tai
dau dong chay cla song:

Model Water Quality? YES (check the box)

Temperature 15°C
BOD concentration 5 mg/l
DO concentration 8mg/l
TSS concentration 20mg/l
Salt concentration 2 mg/l
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CHAT LUONG NUOC

[ WEAP: Tutorial _ (O] x]
Area Edit View General Tree Advanced Help
- Key Agsumptions Datz for: ICurrent accounts (2000) = | |+ Manage Scenarios [ L)) Data Expressions Report |
(- Demand Sites -
- Big City Inflows and Outflows J {  Wwater Quality
Sl o Agriculture :
B Hydralagy Temperature | Salt Concentration | T55 Concentration |
[=1- Supply and Resources
=) River Model Water Quality? BOD Concentration | DO Concentration |
- B lMaEn R
E‘ Check the box for each river on which WEAP should model water quality, using simple 7 Help
i . eac ?S mixing, first-order decay, and temperature, BOD and DO madels. =
- Transmisgion Links
- Return Flows River |M0del i ater Quality? I 1=l
[#- Wwiater Quality I ain River “7 =
- Other Assurmptions —
Scenario
Explorer
MNotes
g 1
|WEAP: 3.4347 | Area: Tutorial | 2000-2015 {monthly) | Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014 i

Hinh 9-5: Giao dién khai b&o tinh toan chat lwgng nwéc cho dong séng chinh

[T WEAP: Tutorial

Area Edit Wiew General Tree Advanced Help

9 [=] B

- Key ASSU"“_DUO”S Data for: |Current Accounts (2000) 'I |#£ Manage Scenarios L) Data Expressions Report |
El- Demand Sites
i~ Big City Inflows and Outflows J {  water Quaity
[ —— e Agriculture
- Hydrology Model Water Quality? | BOD Concentration | DO Concentration |
El- Supply and Resources
EI River Temperature TS5 Concentration
| & [fEnk
E‘ If WEAP will model water quality in this river, this is concentration of Saltin headflow. If % Help |
H B- Reaches not modeled, this is concentration of Salt fowing out of river. For monthly variation, use
Transmission Links Manthly Time-Series Wizard.
- Rietumn Flows Range: 0 and higher
- W ah lit
e Water Dualty River [2000 [scae [umt | -
Other Assumptions —— —
ain River |21 ﬂ mg.| | 1
e |
3 Salt Concentration [monthiy]
Scenario
Explorer 1.00 ‘v
= oE ii
J 0.80 | P
= 070 -
Notes - 0.60 ]
20501 @
040 =
030 | £
020 b
010 -
o
0.0 T T T T T T T T T T i
Jan Feb Mar Apr May  Jun Jul Aug  Sep  Oct  Nov Dec
2000 2000 2000 2000 2000 000 000 200 00 000 2000 2000 ¥

\WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) | Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 9-6: Giao dién nhap di¥ liéu néng d6 ban dau

4. Nhap vao dac tinh hinh théai ctia séng

Bac tinh hinh thai cda dong song rat can thiét trong mé hinh chat lwgng nuéc. Ching la yéu to
chinh dé tinh toan van téc, thoi gian lwu trir chat cdia nwéc trén mot doan song. Trong khung dir liéu,
chon nhanh “Reaches” thuéc “Main River” va nhap cac théng tin trong thé “Physical”.

Headflow Distance Marker (khodng cach diém dau) 0 km
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Tailflow Distance Marker (khodng cécc diém cudi) 300 km

Chu y: chiéu dai trung binh ctia doan séng sé dwoc WEAP tinh toan dwa trén so dd mé hinh.
[ WEAP: Tutorial =] B3

Area Edit View General Tree Advanced Help

- Key Assumptions Data for: |Current Accounts (2000) vI |#£ Manage Scenarios [) Data Expressions Report |

=] Demand Sites

-~ Big City Inflows and Outflows ) Physical | Cimate ) | Water ) J
: ysical imi ater Quality Cost
- Agriculture : _) . _)

- Hydrology
El- Supply and Resources

Schematic
s R LR | Flove Stage Width |

E‘ H_“’e' Distance marker for top of each reach. You must fill in values for firstreach and tailflow =+ Help |
i [ Main River point. If any other values are left blank, WEAF will estimate distance based on -
H EI schematic. Only required if modeling non-conservative constituents.

elow Main Five || B aach 2000 |Scale Uit =]
+ Below Withdraws | 5\ Main River Headflon km
g::zz \gltt:?r:a;roé Below withdrawal Mode 1 km
: .. Betow Ristum Fla Below Withdrawal Node 2 krn
__ Transmission Links Below Return Flow Mode 1 km
B1- Retum Flaws Below Retum Flow Mode 2 krn
- Weater Qualiy Taiflow Falnt 300 = km =

- Other Assumptions

Scenario

Explorer ﬂ—l
&

Notes

131{54

WEAF: 3.4347 | Area: Tutorial | 2000-2015 {monthly) Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 9-7: Giao dién nhap di¥ liéu hinh thai dong séng

Trong thé “Flow Stage Width” (quan hé Lwu luong - ghiéu sau - bé rong cua dong chay), str dung
Wizard cho “Below Main River Headflow” bang cach nhap chudt trén nat d6 xudng dé nhap div liéu
sau:

Bang 9-1: D& liéu dac tinh dong séng

Flow(lwu Ivvong)  Stage (d6 sau) Width(réng)

0 0.00 0.00

10 2.00 15.00
50 6.00 20.00
100 8.00 25.00
200 10.00 30.00

Cong thrc clia ban phai c6 dang:
FlowStageWidthCurve( 0, 0, 0O, 10, 2, 15, 50, 6, 20, 100, 8, 25, 200, 10, 30)

Chung ta gia thiét doan séng nay sé& khong thay déi va dé tréng cac khic séng khac.
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1] WEAP: Tutorial

Area Edit View General Tree Advanced Help

SdU;ﬂDtiﬂnS Data for: ICurrent Accounts (2000) 'l la_i Manage Scenarios L) Data Expressions Report ‘
ites

b City Inflows and Outflows ) { Physical Climate ) Water Quality ) Cost )
Schematic ricukure : : . . .

ooy

and Resources
el

Below ‘withdrawal Mode 2
Bielow Fieturn Flow Node 1
Bielows Fieturn Flow Node 2
Bnsmizsion Links

turn Flows

Quality

fizsumptions

Scenario

Adahai)

WEAP: 3.4347 | Area: Tutorial

CHAT LUONG NUOC

=1 E3

Distance Marker iz

Enter data relating river stage and width to flow. Use Flow-Stage-Width Wizard. To use 2 Help |

Below withdrawal Mode 1

Below withdrawal Node 2

Bielow Feturn Flow Node 1

Below Feturn Flow Node 2

- Main River values from upstream reach, leave blank. Only required if modeling non-conservative
B- Reaches constituents or if linking to MODFLOW.
‘.. Below Main River Headflow Ez=ilh 2000 y
Below withdrawal Hode 1 Below Main River Headflow [i] =

- Expression Biider
" Yearly Time-Series Wizard

| Lookup Function Wizard LI

2000-2015 (monthly) Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 9-8: Giao dién nhap di liéu hinh thai dong séng

“3 Flow-Stage-Width Wizard

100 x|
Enter data points relating flow to width and stage for reach Below Main River Headflow
Flow | Stage | ‘width [Velacity | ]|~ Freview
[CHS) ] () (] | [ms] )
000 000 000 000 il Sty
10000 200 1500 033 i el
5000 E.00 2000 0.45 a 25
100.00  8.00 2500 0.63 _- ~ 20
20000 1000 3000 081 £ 5’15
| N £
GG Z10
2 5
D T T T T D T T T T
0 50 100 150 200 0 50 100 150 200
Flawy (CMS) Flawy (CMS)
Yelocity Streambed Shape
10
08
]
& =
E08 o
E o4 )
“ 0z 2
D T T T T D T T T T T T
il 50 100 150 200 il 5 0 15 20 25 30
= Flawy (CMS) Wvicith (m)
o Finish I X Cancel | "

Hinh 9-9: H&p thoai nhap chudi dir liéu thdi gian
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] WEAP: Tutorial ]

Area Edit View General Tree Advanced Help

- Key Assum.plions Data for: ICurrEnt Accounts (2000) vl |+ Manage Scenarios [L] Data Expressions Report |
- Demand Sites

-~ Big City Inflows and Qutflows ) { Physi Cli ] i )
H ysical imate Water Quality Cost
. Agriculture - K _) - _)

Schematic

[ Hydrology Distance Marker

= S_uppl_p and Resources
2- F‘_‘VET Enter data relating river stage and width to flow. Use Flow-Stage-Width Wizard. Touse 4 Help |
i [ Main River wvalues from upstream reach, leave blank. Orly required if modeling non-conservative =
H E| constituents or if linking to MODFLOW.

Below Main Rive || Igeach IZDDD B
e wihdran| Taelow Main River Headfow | FlowStagewidtnCuvel 0.0.0. 10.2,16, 50.6.20, 100.5.25..
o elow Wilhdraws Below Withdrawal Node 1 Iy j
i Below Retum Flo =
H Eelow Withdrawal Node 2
H ... Below Retum Flo —
H Lo Eelow Return Flow Mode 1
B Transmission Links
- Retum Flows Eelow Return Flaw Node 2
[#- Water Quality
- Other Azsumptions

Scenario
Explorer

&)

MNotes

WEAP: 3.4347 Area: Tutorial || 2000-2015 {monthly) Data View  Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 9-10: Giao dién nhap di liéu dong chay

Thé “Reach Length” hién thj trong man hinh “Inflows and Outflows” dwoc str dung mé hinh
twong tac nuéc mét - nuéc ngdm. Suw tuong tac nay co thé xady ra dong theo cac mat cét trén
cé chiéu dai doan sdng, n6 c6 thé khéng bang téng chiéu dai doan séng. Chi y di liéu chiéu
dai doan séng & ci du nay khéng duwoc st dung cho mé hinh chét lirong nuéc.

5. Nhap di¥ liéu khi hau

D@ liéu khi hau rat can trong viéc tinh toan nhiét dd ctia nwéc. nhap chuét vao nat “Climate” va
chon lai doan “Below Main River Headflow”. Nhap vao di¥ liéu khi hau sau day:

Bang 9-2: Air Temperature (nhiét dé khéng khi)

Month Value (°C)
Jan 10
Feb 11
Mar 13
Apr 15
May 21
Jun 24
Jul 29
Aug 31
Sep 28
Oct 20
Nov 16
Dec 12
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mt-h:mthly Data: Below Main River Headflow

Hinh 9-11: Giao dién nhap di liéu nhiét d& khong khi

Humidity (d6 &m) 65%
wind (téc dé gid) 1m/s
Cloudiness Fraction (ty Ié may che) 1
Latitude (vi dg) 30°

Cha y: ban c6 thé nhap vao céc gia tri d6 cho doan séng dau tién va dé tréng cac nhanh khac néu
ban muodn s dung cac gia tri doan séng dau cho tat ca cac doan séng con lai.

[ wEeAP: Tutorial

hersondoutons ) i et ) Gt

and Resources

el

- Main River

=
- Below Main River Headflow
- Below Withdrawal Node 1
l - Below Withdrawal Node 2

- Below Return Flow Node 1

Pl - Below Return Flow Node 2

Pzzumptions

Hinh 9-12: Giao dién nhap di¥ liéu cho cac nhanh séng
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St dung nguwdng chat lwvong nwéc cia dong chay vao cho doi twong
str dung nwéc
6. Nhap cac dir liéu rang budc

M6t nhu cau nudc c6 thé doi hdi nwdc cung cap phai dam bao dat chét lugng tiéu chuan. Tao mot
kich ban ké thira tir Kich ban nén va dat tén la “Big City Water Quality Inflow Constraints”. Trong
khung di liéu “Data view” (ban phai thiee hién viéc nay trong kich ban mai), chon nhanh “Big City”
trén cay cau trac div liéu, va nhap lén nut “Water Quality”. Duwoi thé “BOD Inflow”, nhap vao cac gia tri
cho phép Ién nhat:

BOD inflow 2 mg/L

7. So sanh két qua

Chu y rang ban da nhap vao lwgng BOD l1a 5 mg/L cho dong chdy dau vao ctia séng chinh “Main
River’(thwc hién trong Diéu kién hién tai “Current Accounts”), ban chay mé hinh va so sanh két qua
cla lwong nuéc yéu cau dugc dap (ng cdia thanh phd c6 va khdng c6 cac rang budc chét lwong
nwéc. Trong théi doan 2000 va 2001, so sanh lwong nwédc yéu ciu dap rng dwoc clia thanh phd
gitra hai Kich ban nén va kich ban “Big City Water Quality Inflow Constraints”, két qua nhw hinh dwéi
day:

[ weaP: Tutorial 9 [=] 3

Area Edit View Favorites Advanced Help

Table | Map |

IDemand Site Coverage (% of requirement met) F (|Percent j)

Schematic IDemand Site: Big City j IA\I months (12) j r Monthly Average: INo ‘comparison j

ISEIEctEd Scenarios (2/3) j

@2

¥ [ Big City Water Quality Inflow Constraints
¥ [l Reference

e

Percent

cmd nEREBELASRIRTIABSRE

Scenario
Explorer

&

Notes

T T T T T T T T T T T
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
2000 2000 2000 2000 2000 2000 2001 2001 2001 2001 2001 2001

Selected Years (2/16) =| [ Percent of Time Exceeded

WEAP: 3.4347 | Area: Tutorial | 2000-2015 (menthly) | Results View | Demand Site Coverage: Big City Water Quality Inflow Constraints, May 2001 = 100.0( E

Hinh 9-13: Két qua mé hinh chéat lwong nwéc dong chay

. @ O s [k [ 00 b1 oc|oo Wi B @€

Tai sao lwgng nwéc yéu cau duwoc dap ing cla “Big City” lai bj ha xudng bang gia tri 0 trong
thang 6/2001 trong kich ban Big City Water Quality Inflow Constraints?

Néu ban quan sét lrong chat BOD trong doan “Below Main River Headflow” (hinh bén duéi),
ban sé thay luong BOD téng Ién trén (2 mg/L) tai diém |4y nwéc thanh phé “Big City” trong
suét thang 6 ctia ndm 2000, 2001. Khi diéu kién rang budc nay duwoc ap dung trong thoi doan
kich ban (bt dau ter ndm 2001), lvong nwéc yéu cau duoc dap img cho thanh phé bj gidm
trong c& thang 6/2001, béi vi vj tri nhu cdu nay sé khdng chdp nhén nuéc chira chat BOD I6n
qué gi6i han cho phép, va khéng c6 ngudn nuéc nao khéc ngoai séng chinh duroc chi dinh
cép nwéc cho thanh phé.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh



129 CHAT LUONG NUOC

I WEAP: Tutorial =0

Area Edit View Favorites Advanced Help

S| Table | Map |

IRlver ‘Water Quality F ( > |gramﬂib&r ﬂ)

LI EOERTE | [River: Main River j IMain River Modes and Reaches: Below Main River Headflow j IWQ Constituent: BOD j IAI\ months {12) ﬂ ™ Mor

ISeIecbed Scenarios (2/3) j ‘v
0.0026 H]
¥ [ sig City Water Quality Inflow Constraints
0.0024 ¥ [ Reference @
-
0.0022
i
0.0018 =
i
0.0016 =
= =
& o
= 0.0014 a
e £
g 5
Scenario 5 0.0012 =
Explorer
4 0.0010 H
E_] 0.0008 =
= LS
A
0.0008
£
0.0004 a
&
2
0.0002 @
0.0000 T T T T T T T T T T T
Jan Ma May Jul Sep Nov Jan Mar May Ju Sep Nov &
2000 2000 2000 2000 2000 2000 2001 2001 2001 2001 2001 2001

¥

Selected Years (2/16) = | [ Percent of Time Exceeded

WEAP: 3.4347 | Area: Tutorial || 2000-2015 (monthly) | Results View  River Water Quality: Big City Water Quality Inflow Constraints, Jun 2001 = 0,003 gramlifs

Hinh 9-14: Két qua chét lwgng nwéc dong chay

Gig thiét cac mau chét lrong BOD doc theo séng chinh 1a mét ham gidm, khu vire ma duoc
diéu khién thoi gian cu trd ctia nuée trong doan dong chady dau. Thoi gian lwu tri dai hon
trong doan nay, luong chét BOD sé gidm di nhiéu hon. M&u BOD vi vay phu thuéc vao luu téc
dong chay, Iwru Iong (hinh minh hoa dwéi).

[ WEAP: Tutorial Jo =]

Area Edit View Favorites Advanced Help

Table I Map I

‘Streamflow (below node or reach listed) | KNI RIS vl Cubic Meter '+ |)

Schematic IRiver: Main River j IMain River Nodes and Reaches: Below Main River Headflow ﬂ IA\I months {12) ﬂ I~ Annual Total [~ Monthly Averz

ISEIEctEd Scenarios (2/3) j ‘v
360
, . - il
340 ¥ [ Big City Water Quality Inflow Constraints @
320 ¥ I Reference
o
300
250 -
260 E
240
g g
) B
1= = am )
=1 -1
- S 180 (5]
Scenario 5 160 =
Explorer = 140 =
. 120
fj 100 o
& I,
Notes ]
&0 E
o]
40 2
- =
o T T T T T T T T T T T Y
[F=
Jan  Mar May Jul Jan  Mar May Jul Sep Mow
2000 2000 2000 2000

Mow
N00 2001 2001 2001 2001 2001 2001

<€

Selected Years (2/18) 'I I~ Percent of Time Exceaded

WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) Results View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 9-15: Két quéa chét lwong nwéc dong chay
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] WEAP: Tutorial
Area Edit View Favorites Advanced Help

G = | |

".'e\ccm' - (Ij metersfsecond = |)

CHAT LUONG NUOC

JS[=] 3

Schematic |R|ver: Main River j |Ma|n River MNodes and Reaches: Below Main River Headflow j |A\I months (12) j I Monthly Average |No comparisc

ISeIected Scenarios (2/3) j v
075 | i
¥ [ Big City Water Quality Inflow Constraints

e ¥ I Reference @

0.65 | i
060 | E]

0.55 E
0501 F

] =

TE= E 045 =
A = 0.40- B
- T gag )
Scenario R =
Explorer £ 030} H
ﬁ‘. 0.25 [iz.5]
Ej 0.201 @
Motes 0.15 |25
0.10 2

=
0.05 é
0.00 T T T T T T T T T

Jan Mz Msy Jul Ssp Mov Jan Mar May Jul Sep Now i

2000 2000 2000 2000 2000 2000 2001 2001 2001 2001 2001 2001

<<

Selected Years (2/16) 'I [~ Percent of Time Excesded

\WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) |Results View | Licensed to: Stockholm Environment Institute, unti December 31, 2014

Hinh 9-16: Két qua chét lwong nwéc dong chay

B& sung kha ndng phat tan 6 nhiém cla diém s dung nwédc

8. Nhap di¥ liéu

Chiing ta sé& gia thiét rang da biét lwong chét thai trong dong chay ra (dong chay héi quy) cta
thanh phé. Ké tir day, ching ta sé §L’f dung chu6i lvgng chat trong thé “Concentration” trong nhanh
“Demand Sites\Big City” cda cay cau trac di¥ liéu. Nhap chudt vao nut “Water Quality” va nhap di liéu

sau (trong Diéu kién hién tai):

Temperature

BOD Concentration
DO Concentration
TSS Concentration
Salt Concentration

16 °C
60 mg/I
3 mg/l
5 mg/l
10 mg/I
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] WEAP: Tutorial ]
Area Edit View General Tree Advanced Help
[ Key Assumplions Data for: ICurrEnt Accounts (2000) 'I |+ Manage Scenarios [L] Data Expressions Report |
= Demand Sltes -
WatErUse) LumandR.Euse) Dernadeanagement) Water Quality Cost ) Priority J
" o Agriculure : : : : :
Schematic & Hychol .
- rydicogy Advanced
= S_uppl_p and Rezources —)
B River DO Intensity | BOD Intensity Salt Intensity | TSS Intensity
i [ Main River
T Resnes pomnfon | BODIflw | Saltinfion | TsSmfow | Temperature Infiow
- Below ManRive |~ 5op concentration | DO Concentration T55 Concentration | Salt Concentration
- Below Withdraw:
- Below Withdraw: | | Temperature of outflow from demand site. Note: either use Intensity method OR 7 Help |
- Below Return Flo Temperature method, but not both. For monthly variation, use Monthly Time-Series =
H ‘... Below Fietumn Flo || | Wizard.
I Tranzmission Links Range: 0 and higher
B Retun Flows Demand Site [ 2000 |Seale  Jumk | =
[+ Wiater Quality Big City ‘15 C —
-~ Other Azsumplions )

Scenario

Explorer _’I Table | Nobesl
% = Temperature [monthly]

— 16.0 v
MNotes :;g i

[l I 3 0.0 - T T T T T T T T T

Jan  Feb Mar Mg May Jun  Jul Aug  Sep Nov
NN WG WD W W AN NG W N AW

g

E

« B @

Oct
O M N W WM M Y MY N M=
|WEAP: 3.4347 | Area: Tutorial || 2000-2015 (monthly) | Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 9-17: Giao dién nhap di liéu phat tan 6 nhiém

V@i vi tri nhu cau néng nghiép, chung ta sé cho phép nhan vao ma ching ta khong biét lwong chat
trong dong chay ra, nhwng chung ta biét dwoc cwéng do phat tan cac chat. Nhap div liéu nhw dwdi
day:

BOD intensity (cwdong dd) 50 kg/ha
DO Intensity 30 kg/ha
TSS Intensity 20 kg/ha
Salt Intensity 2 kg/ha
Temperature (nhiét dj) 15°C
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] WEAP: Tutorial
Area Edit View General Tree Advanced Help

[ Key Agsumptiong

CHAT LUONG NUOC

JS[=] 3

Data for: ICurrent Accounts {2000) 'I [.ﬁ Manage Scerarios L) Data Expressions Report |

I Demand Sites
- Big City

_WatErUse) _LumandR.Euse) _Dernadeanagemmt) _WathQuaity. _@) Priority )

Schematic . d 5
- ydrology Advanced
= S_uppl_p and Resources —)
B River DO Inflow | BOD Infiow | Salt Inflow | 7SS Infiow | Temperature Inflow
- Main River
H =8 Fieaches BOD Concentration | DO Concentration | Temperature | TS5 Concentration | Salt Concentration
-~ Below Main Rive DO Intensity BOD Intensity Salt Intensity | TS5 Intensity
i Below Withdraw:
Below \withdraw: Annual production of BOD per unit of activity (as spedfied under Water Use). Enter % Help |
- Below Return Flo intensity at any level of disaggregation. Mote: either use Intensity method OR. =
| ... Below Retumn Flo || | Concentration method, but not both.
[l Trarsmission Links Range: 0 and higher
B Return Flows Demard Site | 2000 [seae  Juri | | A
- Water Quality Agricultuie |50 ka thectare | =
- Other Assumplions —
Scenario
4 »
Euplorer | 11 I Y rate | o |
% BOD Intensity
= = o
Notes w il
o
LR o
. -7
tabents g2 =
10 £
= e
4 I 3 [] =
¥
|WEAP: 3.4347 | Area: Tutorial || 2000-2015 (monthly) | Data View | Licensed to: Stockholm Environment Institute, until December 31, 2014 S

Hinh 9-18: Giao dién nhap di¥ liéu chéat lwvgng nwéc dong thai

9. Panh gia két qua

Chay m6 hinh va qua sat két qua dwai day clia cac bién chat lwong nwdc. chon “Pollution
Generation” tir trinh don d6 xudng (dwdi Water Quality):

Phat sinh chat 6 nhiém tai vij tri nhu cau

Chét lvgng nwdc séng

[ WEAP: Tutorial
Area Edit View Favorites Advanced Help

e | i |
IDemand Site Pollution Generation F (|Milhon | ||Glogramrne =D
|Eran(h: Demand Sites j |5cenar\o: Reference j |WQ Constituent: BOD j |A\I months (12) j I~ Annual Total [~ Monthly Average

il

IS[=] 3

Schematic

IAII Branches

1.50

1.40 I Bl Agriculture
1.30 ¥ Il sig City
1.20

1.10

Scenario
Explorer

MNotes

Jun

Jul Auwg Sep Oct Now  Det
2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Selected Years (1/18) vI I~ Percent of Time Exceeded

\WEAP: 3.4347 | Area: Tutorial | 2000-2015 {monthly)  Results View | Demand Site Pollution Generation: Big City, Dec 2000 = 0,956 Milion Kilogramme

Jan Feb  Mar A May

75
i
&
-7
I
z
)
#
[z
o
&
(=]

Hinh 9-19: Két qua chat lwong nwéc dong chay phat tan 6 nhiém
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I WEAP: Tutorial =0

Area Edit View Favorites Advanced Help

B | = |

IRlver ‘Water Quality F ( > |gramﬂib&r ﬂ)

Schematic IScenarin: Reference j IRivEr: Main River j IWQ Constituent: BOD ﬂ IA\I months {12) j ¥ Monthly Average: INn comparison j
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Hinh 9-20: Két qua chat lwgng nwéc dong chay phat tan 6 nhiém

Chay sy phat sinh chat 6 nhjém cua ving ndng nghiép chi x4y ra trong mua xuan va mua hé khi
phan I&n cac hoat ddng san xuat trén dong ruéng dién ra.

M6 hinh tram xtr ly nwéc thai
10. Tao mot tram xir ly nwéc thai

Tao mét kich ban méi véi tén la “Wastewater Treatment Plant Added”- kich ban nay dwoc ké thira
tt kich ban nén tham chiéu. Sau dé, thém vao tram x& ly nwéc thai cho thanh phé “ Big City”, dat tén
la “Big City WWTP” va danh dau la khéng hoat déng trong Diéu kién hién tai, va tao mét dwdng dan
dong chay hdi quy khac tir thanh phd dén tram x ly nwéc thai WWTP. Gitk nguyén dwdng dan dong
chay héi quy cii tir thanh phd ra séng. Ciing tao thém mét duwdng dan dong chay héi quy tir tram xd
ly vé sdng. M6 hinh cda ban phai tréng giébng nhw hinh minh hoa dwéi day:

[ weaP: Tutorial JS[=] E3
Area Edit View Schematic Genmeral Advanced Help

— River (1) -
Diversion

A Reservoir

M Groundwater

* Other Supply er
@ Demand Site (2)
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Seenario -~ rivers

Explorer
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|WEAP: 3,4347 | Area: Tutorial || 2000-2015 {monthly) | Schematic View | Licensed to: Stockholm Environment Institute, until December 31, 2014 |

Hinh 9-21: Giao dién tao so d6 tram x ly nuwéc thai
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Ban sé phai thiét 1ap bién chu trinh dong chay héi quy“Return Flow Routing” cho ca 2 duwéng

truyén dan.

V6i dong chdy héi quy tcrthanh phé vé séng chinh (Return Flow Node 1), thiét 14p chu trinh Ia
100% trong nam Diéu kién hién tai va 0% cho ndm 20012015 trong kjch ban “Wastewater

Treatment Plant Added” .

] WEAP: Tutorial = [O] ]
Area Edit View General Tree Advanced Help
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Hinh 9-22: Giao dién nhap di liéu dong chay hdi quy

Vé6i dong chay ter thanh phd dén tram xd& ly WWTP, thiét 1ap dong chdy héi quy la 100% cho ndm

2001-2015 trong cung kjch ban trén.

] WEAP: Tutorial
Area Edit View General Tree Advanced Help
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Hinh 9-23: Giao dién nhap di liéu dong chay hdi quy
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Ciing thiét 1ap chu trinh 1a 100% cho dong chady héi quy ter tram xd ly WWTP dén sbng chinh
(Return Flow Node 3).

] WEAP: Tutorial 155 [=]
Area Edit View General Tree Advanced Help
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Hinh 9-24: Giao dién nhap di liéu dong chay hdi quy

Ban ciing c6 thé nhap céc tan sé di co thé di chuyen duroc trong cac dong chay héi quy thay
déi. bidu nay rét hitu dung, vi du, mét luong chét 6 nhiém bj phan huy trong hé théng céng
béi vi khudn. Nhiing di liéu nay nhdp vao trong nhanh “Water Quality\Pollutant Decrease in
Return Flow” cho céc dong chay héi quy thich hop (nhin hinh minh hoa dudi day).

[ weaP: Tutorial J[=l
Area Edit View General Tree Advanced Help
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Hinh 9-25: Giao dién nhap di liéu tram xt ly

11. Nhap dir liéu tram xr ly nwéc thai WWTP

Bau tién, nhap di liéu cho nam bat dau “Start Year” bang cach nhap chudt Ién nat “Start Year”
trong nhanh di liéu “Water Quality\Wastewater Treatment” cia tram x& ly nwéc thanh phd WWTP.
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Start Year 2001

[ WEAP: Tutorial _ (O] x|

Area Edit View General Tree Advanced Help
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CHAT LUONG NUOC

»
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Hinh 9-26: Giao dién nhap nam béat dau hoat déng ctia tram xt ly

Nhap vao dir liéu kha nang xt ly trong cra sd “Treatment” ( thwc hién trong kich ban “Wastewater
Treatment Plant Added”):

Consumption
Daily Capacity
BOD Removal
DO Concentration
TSS Removal
Salt Removal
Temperature

5%
2M m®
90%
5mgl/l
80%
20%
15°C
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Hinh 9-27: Giao dién nhap di liéu cac théng sé xr ly
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Néu chi c6 mét phan nuwéc théi duoc xir ly théng qua tram xiz ly WWTP, ¢6 2 mé hinh kha
ndng. Mét |a gi6i han dung tich hang nay dé luong luong nude dé thuc sw duoc xdr ly. Trong
triromg hop nay, nwéc thai qua gidi han nay sé bj day ra khéng duwoc xir ly. Lic nay luong
nuée thai khéng dugc xir Iy co thé la khéng thay doi, nhung né phu thude vao téng luong
dong chay. Mot phuong phap khac la tao thém mét dong chay héi quy ter vi tri nhu cdu néi
thdng dén song, khoéng qua tram xw ly bang céch thiét 14p trong chu trinh dong chady héi quy.
Ta ciing cé thé két hop hai phuwong phép trén véi nhau.

12. Panh gia két qua

Chay md hinh va xem két qua ham lwgng BOD trong kich ban “Wastewater Treatment Plant
Added” va so sanh v@i cac bién trong Kich ban nén (khéng c6 tram xt&r ly nwéc thai).

Chét luong nuéc bé mét ( luong BOD cda dong chay tir thanh phé vao trong séng chinh).

DPé xem két qua doé, dau tién chon “Surface Water Quality” under “Water Quality” trong trinh don
d6 xubng. Sau dé chon “Selected Scenarios” trong trinh don dbi xudng nam & trén biéu dd va chon
Kich ban nén va kich ban “Wastewater Treatment Plant Added”.

St dung nut trinh don dé xudng & day biéu d6, chon ndm 2000 va 2001 dé& xem két qua. Chon
“Below Return Flow Node 3” (nut héi quy 3 la dong chay héi quy tir tram xi Iy WWTP, vi vay ban sé
quan sat chat lwgng nwéc trong sdng & ha lwu dong chay ra cia tram x& ly WWTP) ciing nhw doan
sbng chinh ban quan sat. Chon “BOD” t trinh don d6 xudng trwc tiép trén biéu d6, va danh dau bo
chon nut “Monthly Average” dé chinh cac hon. Man hinh ctia ban phai tréng giéng nhw hinh dwéi
day:

I WEAP: Tutorial 9=l E3
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Hinh 9-28: Két qua chét lwong nwdc dong chay mat

Chay réng mic BOD vé cédn ban da giam trong ndm 2001 so véi ndm 2000 trong doan dudi
dong chay héi quy tce tram xc¢ ly béi vi tram xir ly dwoc hoat dong trong nédm 2001.

WEAP ciing c6 thé hién thj két qua chat lwgng nuéc tr dong chay thwong lwu dén ha lwu.
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T trinh don & dwai day, chon “All Main River Nodes and Reaches” va danh diu vao “Represent
true relative distance?” diéu nay sé hién thij tAt ca cac nut va doan séng doc theo truc X. Chon thang
7/2010. Kiéu biéu dd, chon “Line”. Céac biéu dd thé hién mirc BOD tang Ién trong dong chay héi quy
dd vao séng, va n6 gidam dan khi di chuyé vé ha lwu. Biéu d6 cta ban sé gibng hinh dwdi day:

[ WEAP: Tutorial =1

Area Edit View Favorites Advanced Help

B | v |
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Hinh 9-29: Két qua chat lwong nwéc dong chay mat

Dong chay vao va ra cla tram x& ly nwéc thai.
Dé xem két qua, chon “Wastewater Treatment Plant Inflows and Outflows” (trong muc Water
Quality) ttr trinh don d6 xudng. va chon kich ban “Wastewater Treatment Plant Added” ttr trinh don &
phia trén.
[ weaP: Tutorial M =13

Area Edit View Favorites Adwanced Help
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Hinh 9-30: Két qua dong chady vao va ra nha may x& ly nwéc thai

¥

Trong kiéu biéu dé nay, dong chay ra duoc miéu ta la cac gia tri am va dong chay vao la gia trj
duong.
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Bé thyc hién dwoc phan nay ban can phai hoan thanh cac phan trvdc hodc ban phai cé hiéu biét
kha tot vé WEAP. Bé bat dau phan nay, vao thwc don Main, chon “Revert to Version” va chon phién
ban tén “Starting Point for all modules after ‘Scenarios’ module.”

M6 hinh lwu viee: md hinh dong chay mat nwéc mua

1. Tao mét lwu vuc

Tao mét dbi twong lwu vy “Catchment” trong khung so @6 d& md hinh dong chay dau vao cua
séng chinh. D& lam diéu nay bang cach kéo xubng mét nat lwu vwe va dat nd canh diém dau tién cda
s6ng chinh. Dat tén 1a “Main River Headflow”. Khi da dinh vi xong, mét hdp thoai sé xuét hién va yéu
cau nhirng dir liéu sau:

Runoff to Main River
Represents Headflow Yes (check box) coidment
Infiltration to No inflow to
- Optianal Label for Schematic IMain River Headflow
GW Includes Irrigated Areas No (Default) (Use ; forfne break)

¥ Active in Current Accounts?

Demand Priority 1 (default)

I Indudes Irrigated Areas?

200 X oo |

Chay raf\ng khi lban hoan thanh tao nat lvu viee, mot dwdng thang mau xanh sé tw déng hién lén
trong so do lién két nat véi sdng chinh.
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Hinh 10-1: Giao dién tao so dd lwu vuc

2. Tao mét cau tric phu hop trong Iwu vuwc

DAu tién ban nhap phai chon lwvu virc hodc chon né trong cay cau tric di liéu, mot clra sd xuét
hién yéu cau ban chon mé hinh cho Iwu vic:

Select method for calculating runoff and imgation demands in catchments

" lirigation Demands only (FA0)
" Rainfall Funoff (zoil moisture model)

? Help |

Hinh 10-2: H6p thoai lvu vyc

Chon phwong phap “Rainfall Runoff (FAO)".
Day ciing 1a mot dac diém dé co thé thay ddi s lwa chon sau nay bang cach nhap chuét én thé
“Advanced” trong khung dir liéu:
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Key Assumptions Data for: |Current Accounts (2000) 7 | | Manage Scenarios [ L] Dats Expressions Report |
[=- Demand Sites and Catchments (_
.~ BigCiy LandUse ) Climate ) Loss and Reuse ) Yield ) Water Quality ) Cost Advanced
. . L L Agiculture _) —) —) _) :
Schematic : .
- |Main River Headfow|
Hydralogy
Supply and Resources Choose method for determining demand 2 Hel
Water Quality ._pl

“- Dther Assumptions Demand Sites and Catchment| Choose Method

Main River Headflow

Haintall Hunott |
Inigation Deman

Rainfall Runoff [zoil moisture model]
MARLA [FAD 56, dual KC, daily]

Scenario
Explorer

L

Notes

WEAP: 3.4347 | Area: Tutorial | 2000-2015 (monthly) Data View | Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 10-3: Giao dién chuy&n muc nhap di liéu

Trong cay céu tric di liéu cta khung d liéu, nh&p chuét 1én nat “Land Use” va nhap vao cac div
liéu sau (ban phai thyc hién trong Dieu kién hién tai):

Area 10M ha (ban phai chon don vij tinh dau tién)
Effective Prec. 98%
Crop Coefficients (st dung “Monthly Time Series Wizard” dé nhap

dir liéu)
Sep to Feb 0.9
March 1.0
April 1.1
May 14
Jun to Aug 11

el Monthly Data: Main River Headflow 1ol =l
ko

S I —Preview

W Allaw dranging of values

Jan Feh Mar Mary Jul Aug Oct Dec

o Finish I X Cancel |.:E

Hinh 10-4: Hop thoai nhap chudi di liéu st dung dat
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Cha y rang ban nhép vao “yes” khi yéu ciu néu dién tich twdi phai bao gébm trong lwu viec nay, nat
“Irrigation” khac sé hién ra trong cra sd lam viéc lvu vue ctia khung div liéu. Nat nay c6 2 thé: (1)
“Irrigated”, khi ban nhap di lidu “0” d& khong twei, hay 1a “1” d& twoi ving dat dac bist; va (2)
“Irrigated fraction” noi ma ban mudn xac dinh tirng vung twéi nhd dé cip nwédc cho ving béc hoi
nwoc.

Phuwong phap dong chay méat nwwéc muwa “The Rainfall Runoff method” la mét phwong phap
don gidn dé tinh toan dong chay mat nhw 1a chénh léch giita lvong muwa va luong béc thoat
nwéc (evapotranspiration bao gém lurong béc hoi nuée tir mét dat, mat nwde va tor qua thuc
vat). Mét phén lwong muwa duwoc tp trung lai thanh dong chdy mét, con goi la lvong muwa hitu
hiéu (xac dinh béi hé sé dong chay). Luong béc thoat nwéc nay duoc wdéce tinh theo 2 budc:
d4u tién /a tinh toan luong béc thoat nuwéc tiém nang, sau dé xéc dinh hé sé cay trong (Kc)
cho timg loai stz dung dét trong; hé sé cay trong Kc nay biéu thj dnh huéng cda céac loai st
dung dét khac nhau /én lirong béc thoat nuwéc thuc té.

Hé hiéu chi tiét vé phuong phép nay ban c6 thé tim hiéu thém tai website (www.fao.org).

Gia tri hé sé dong chay khac véi 100% cé nghia la mét phén lwong muwa khdng bi béc hoi khi
cé mura I6m, va sé tao ra dong chdy vao séng ngoi, ké ca khi téng lurong mwa nhdé hon gia tri
béc thoat nuéc tiém ndng. Ban cé thé st dung phuwong phép tinh toan phuc tap hon nhw véi
mé hinh d6 4m dét 2-ving chira két hop véi mé hinh turong tac nwéc mat — nuwéc ngam sé
duoc trinh bay & phéan cudi cia mé dun nay.

3. Nhap div liéu khi hau

D liéu khi hau dwgc nhap vao trong tirng lwu viec. Trong khung di liéu, tao mét lwu viee moi
dwdi nhanh "Demand Sites and Catchments” cta cay cau trac di¥ liéu va nhap vao cac di liéu sau

trong thé “Climate” st dung phwong phap “Monthly Time Series Wizard”:
Bang 10-1: Lwgng mua va bbc thoat nwdc tiém nang trén lwu vuc

Month Precip. ETref

(thang) (lvong mura) (boc thoat nwérce tiém nang)

Jan 21 42

Feb 37 47

Mar 56 78

Apr 78 86

May 141 131

Jun 114 122

Jul 116 158

Aug 85 140

Sep 69 104

Oct 36 79

Nov 22 43

Dec 13 37
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Néu khoéng nhén duoc di liéu ter cac tram khi tiong thi ban cé thé 18y lvong mua thang tor két
qua nhdng mé hinh khi hau trén internet nhwr mé hinh cda Tim Mitchel & University of

East Anglia (http://www.cru.uea.ac.uk/~timm/data/index.html).Ban c6 thé phéi dung GIS dé
trich dz liéu tir nhikng dja chi web nay. D& liéu ter cac mé hinh nay thuwong la gia trj trung binh
nhiéu ndm nén qué trinh hiéu chinh md hinh cda ban sé khé khan hon.

Udc tinh lurong béc thoat nuéc tiém nédng (potential evapotranspiration) ter di liéu khi hdu co
thé sir dung phuong trinh Penman-Monteith (xem tai liéu FAO da dé cép & trén). D liéu nay
ciing c6 da duoc FAO cong bé trén website cda ho.

4. Xem két qua

Nh&p chuét chon “Catchment” trong trinh don d6 xuéng dé xem két qua.
“Runoff from Precipitation”- lwgng nwéc mat tao thanh t mwa db vao séng chinh cé biéu dd
twong tw nhw hinh dwéi day.
Chon Kich ban nén tiv trinh don d6 xuéng & phia trén biéu do, “Main River Headflow”, chon tat c&
cac théng s6 nhw hinh dwéi dé xem két qua dong chay tr nwdc mua.
[ WEAP: Tutorial =[O]x]

Area Edit View Favorites Advanced Help

Table | Map |

IRunof‘F from Precipitation F ([vition =] [cubic Meter [=[)

Schematic |Eranch; Demand Sites and Catchments\Main River Headflow j IAll manths (12) j [ Annual Total [~ Monthly Average [No compari:
ISEIEctEd Scenarios (1,’j ‘v

i
&

%
I
B
i
25|
N
(=]
s
=

M
g

e

Million Cubic Met

Scenario
Explorer

&

Notes

Jm  Feb  Max  Aw May Jun Jul Aug  Sep Ot Nov  Dec
2000 2000 2000 2000 2000 2000 2000 000 2000 2000 2000 2000

Selected Years (1/16) = | [ Percent of Time Exceeded

WEAP: 3.4347 | Area: Tutorial | 2000-2015 {menthly) | Results View | Licensed to: Stockhelm Environment Institute, until December 31, 2014

Hinh 10-5: K&t qua chay md hinh dong chay

M® hinh Iwu viec: md hinh d6 Am dat
5. Thay thé vi tri nhu cadu nwéc ndng nghiép bang mét lwu vwe

X04 vi tri nhu ciu nwéc ndng nghiép va tao mot lwu viee & vi tri nay, dat tén 1a “Agriculture
Catchment” va gan céac thudc tinh sau:

Runoff to (chay vé) Main River
Represents Headflow (dai dién cho ddu ngudén) No (check box)
Infiltration to (thdm vao) No inflow to GW

Includes Irrigated Areas (tinh dén dién tich tuéi) Yes (check box)
Demand Priority (murc dé wu tién cho nhu cdu) 1 (default)
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General Info x|

Catchment

Mame IAgricuIture Catchment

Optional Label for Schematic
[Use ; far line break]

=Y - Fepresents
Runcff ta IMaln River l o Hendlon?
Infiltration to |< Mo inflow bo G > vl

IAgricuIture Catchment

Demand Priority I 1

Mote: 1 iz the highest priority, 99 is the lowest

? Help | / Finigh I x Qancell
Hinh 10-6: H6p thoai khai bao Iwu virc

6. Két néi dén lwu viec moi

Mot Iuu viee mai co thé két ndi véi sdng chinh voi duwong gén Runoff/Infiltration. Thém mét dwong
truyén dan ttr séng chinh (twong tw nhw cac dwong truyen dan khac), voi quyén wu tién cap “Supply
Preference” la 1. M6 hinh cda ban trdng giong nhw hinh dwéi day:

[ WeAP: Tutorial _ O[]
Area Edit View Schematic Genmeral Advanced Help

— River (1) -
Diversion

A Reservoir

M Groundwater
* Other Supply
®pemandsite (1) || o= L ]
® Catchment (2) X
- - RunofffInfitration (2)

— Transmission Link (2)

@ Wwastewater Treatment Plant
— Return Flow (1)

muRun of River Hydro

# Flow Requirement

Wl # Streamflow Gauge

Pdain River Headflow

[IRrivers_Palygons
—Rivers_Arcs
Ocites

Scenario -~ rivers

Explorer

Agriculture Catchment (1)

WEAP: 3.4388 | Area: Tutorial | 2000-2015 {monthly) | Licencia para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015

Hinh 10-7: Giao dién tao diém két ndi

Muc dich cua dwong truyén dén nay la cho phép cép nwdéc cho vuang twéi tir sbng trong trurong
hop Ivong muwa cung cap khéng du nwéc cho nhu cau nuwéc.

7. Khai bao cac céng trinh ha tang co’ s& trong Iwu vuwc

Chung ta gia st lwu virc nay c6 3 loai st dung dat. Trong khung di liéu, thém vao nhanh trong
lwu viee méi cha ban bang cach nhap chuét phai trong cay di liéu va chon “Add”. (néu ban chon lwu
vuc dé soan thdo thi nhap chuét phai Ién nat don trong khung so' d& dé vao thang khung di liéu).
Thém vao nhanh dwéi day:

Irrigated (dét duoc tudi nuoc)
Forest (dat rimg)
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Grasslands (déng cd)
8. Nhap dir liéu str dung dat thich hop

Chon Iwu virc méi tao trong khung dir liéu va dat phwong phap “Rainfall Runoff (soil moisture
model)” béng cach nhap chudt vao nat “Advanced” (nh&n chudt phai khi con tré chuét & vi tri “Rainfall
Runoff (simplified coefficient method)” va duing thanh trugt dé thay tén phwong phap). Sau d6 nhap
cac dir liéu sau day, sau doé nhan nut “Land Use”:

Total Land Area 300,000 ha (ban phai chon don vj truéc)
Irrigated Forest Grasslands
Share of Land Area 33% 25% remainder(100)
I WEAP: Tutorial 9=l E3
Area Edit View General Tree Advanced Help
: Ezii::‘;“;f;fzid Catchmerts * || Data for: | Current Accounts (2000) = | % Manage Scenarios (1] Data Expressions Report ‘
N a;fgvaﬂeadnnw ‘ Land Use Climate J _I.rrigaﬁon) _Hooding) Water Quality) _Clst) Priority '
.ﬂ,ilatw:?'umenl Advanced J
___E”'ES: . Root Zone Conductivity | Deep Conductivity | Preferred Flow Direction | Initial 71 | Initial 72
S H_.,.dm\ugyrassan ) Area Ke | Soil Water Capacity | Deep Water Capacity | Runoff Resistance Factor
H Elﬂpgi:?dﬂasﬂumes Enter the land area for branch, or branch's share of land area from branch above. 7 Help
¢ El-Main River Range: 0 and higher
! = Riea;h;as MainF Demand Sites and Catchment] 2000 IScaIe |Uml | |
B:I;: E:tl‘:hm‘::: Agriculture Catchment 300000 ha
BEIDWWithdraiiLl Irrigated 33 Percert  share of hectares J
M » Forest 25 Percent  share | of hectares
_I—I _I Grasslands Femainder|100) Percert  share | of hectares =
Scenario =
S Table | Nutesl Eaborah'ml
q;__.-‘] Area
oLes w
- g i
i= )
i L3
5 10 i
: rigated Forest Grasslands Ex
WEAP: 3.4383 | Area: Tutorial | 2000-2015 {(monthly) | Licenda para: Stephanie Galaitsi, Stockhelm Environment Institute, hasta December 31, 2015 4
Hinh 10-8: Giao dién nhap di liéu dat trong lwu vuc
Irrigated Forest Grasslands
Runoff Resistance Factor 3.6 3.0 1.7
Root Zone Conductivity 60 35 45 mm/month
Preferred Flow Dir. 0.15 0.15 0.15
Initial Z1 50% 20% 20%
Nhirng bién con lai co gia tri nhw nhau dbi véi cac loai dat:
Bang 10-1: D liéu vat ly dat
Initial Z2 20% D¢ &m dat ban dau
Root Zone Water Capacity 900 mm Lwong nwéce I6n nhét tang ré cay tich triv duoc
Deep Water Capacity 35.000 mm Lép nuéce Ién nhét thdm séu
Deep Conductivity 240 mm/month  Hé sé dan nuwéc & tang dat sau
Preferred Flow Direction 0,15 Huwénmg dong chay chinh
Kc (hé sé cay trong) C6 gia tri nhw & phan Luu vire ddu ngudn séng chinh. Ban chi

don gian copy va paste biéu thirc Kc vao trurong Ke clda céc loai
dat Agriculture Catchment
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[ WeAP: Tutorial
Area Edit View General Tree Advanced Help

Key Assumptions -
=] Demand Sites and Catchments
& Big City

Schematic

- Forest
Gragslands

[#- Hydralagy

= Supply and Resouices

E- River

¢ B Main Riiver

: - Reaches
- Below Main River
- Below Catchment

i Below Withdraws >
—

s

Scenario

ISi[=] B3

Data for: | Current Accounts (2000) | |« Mapage Scenarios (L] Data Expressions Report

MO HINH THUY VAN

{landise  Cimate ) Imigation } Foodng j Water Quaity } Cost } Priority )}
_Advanced J

Root Zone Conductivity | Deep Conductivity | Preferred Flow Direction | Initial 1 | Initial 2

Area Soil Water Capacity | Deep Water Capacity I Runoff Resistance Factor

Crop coefficient, relative to the reference crop. For Simplified Coefficient Method, Ko
= 0 means this area is double cropped with another area. If merely fallow, set
greater than 0. For monthly variation, use Monthly Time-Series Wizard.

Range: 0 and higher Default: 1

2 Help

Explorer

WEAP: 3.4388 | Area: Tutorial

2000-2015 {monthly)

Agriculture Catchment] 2000 ;I
Imigated Monthlyalues Jan, 0.9, Feb, 0.9, Mar, 1, Apr. 1.7, May, 1.4, Jun, 1.1, .. J
Farest Manthlalues Jan, 0.9, Feb, 0.9, Mar, 1, Apr. 1.1, May, 1.4, Jun, 1.1, .|
Grasslands tonthlyalues( Jan, 0.9, Feb, 0.8, Mar, 1, Apr. 1.1, May, 1.4, Jun, 1.1, LI
Table I Notes I Elaboration I
K [manthiy]
-
1.40 I [ Irrigated il
1.20 I Forest
1.00 ™ I Grasslands )
0.0 o
080
040 IE7
0.20 =
M =
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec .

Licencia para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015

Hinh 10-9: Giao dién nhap d liéu dat trong lwu virc

Pé biét thém chi tiét ban c6 thé vao website (www.weap21.org).

9. Nhap cac dir liéu khi hau thich hop

Chon man hinh “Climate” va nhap vao cac dir liéu sau:
Bang 10-2: D liéu khi hau

Precipitation
Temperature

Humidity
Wind
Latitude

sty dung céc gié tri & phan Luu vire ddu ngudn séng chinh.

MonthlyValues(Jan, 9, Feb, 12, Mar, 16, Apr, 21, May, 24, Jun, 27, Jul,
29, Aug, 29, Sep, 27, Oct, 22, Nov, 16, Dec, 11)

65%
Im/s
30°

WEAP c6 thé xac dinh dugc luong nudéc do tuyét cung cép, & nuoc ta khong co tuyét nén
khéng dugc dé cép & day

10. Thiét 1ap vung twoéi

Ciing trong ctra sd trén, chon man hinh “Irrigation” va nhap céac sé liéu sau:
Bang 10-3: D{ liéu twéi nuwéce

Irrigated Area
Lower Threshold
Upper Threshold

August 2016

Irrigated
100%
45%
55%

0%
N/A
N/A

Forest

Grasslands
0%

N/A

N/A
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I WEAP: Tutorial =0
Area Edit View General Tree Advanced Help
& Rey Assumptions 211\ pata for: [Current Accounts (2000) [+ | £ Manage Scenarios [L]) Data Expressions Report ‘
(=l Demand Sites and Catchments
- Big Ol LandUse ) Cimate ) { frigation | |Flooding ) Water Quaity ) Cost J | Priority |
Slrree i~ Main River Headflow —) —) —) - _) —)
8 Aariculture Catchment: i
Advanced
- Imgated —)
Forest Trrigated Area JESTNIIVE
- Grasslands
B+ Hydrology Irrigate when soil moisture falls below this lawer limit. For monthly variation, use -
) Supply and Resources Manthly Time-Series Wizard. g ¥ Help
[=)- Riiwer Range: 0 to 100 % Default: 35 %
E"“’!G'EF"VEP: griculture Catchmend 2000 Scale  [unic =]
E BACNES . Irrigated 45 Percent
- Below Main River Forest P "
i Below Catchmen! ey Sreen
— L Below Withdraws = Grasslands Percent LI
| C
E— ;I Table | Notes | Eiaboration |
Ly Lower Threshold [monthly]
Z ; E
= 45 [ Irrigated i
40 W B Forest
Mot
o= 35 W [ Grasslands @
30 -
£ 25
x [E3
15 T
10 <
5 F
T B
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec .
2000 2000 2000 2000 A0 N0 N0 000 2000 2000 2000 2 he
|WEAP: 3,4388 | Area: Tutorial | 2000-2015 {monthly) | Licencia para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015 |

Hinh 10-10: Giao dién nhap di liéu vung twdi nwdc

11. Xem két qua

Xem két qua dudi day. Cac két qua dwoc dat trong muc “Catchment” ctia khung két qua “Results”.
Chon “Land Class Inflows and Outflows” trong trinh don d6 xuéng. Chon “All Srcs/Dests” (short for
“All Sources and Destinations”) tir trinh don d6 xubng trén 1&i ch thich cha biéu d6. D& xem viing
twoi “Irrigated” cda Iwu vre ndng nghiép, chon “Branch: Demand Sites and Catchments\Agriculture
Catchment\Irrigated” tir trinh don d6 xudng & phia trén biéu d6. Chon ndm 2000 trong tuy chon

>

“Selected Years” & day biéu dd, nhap chon “Monthly Average”.

] WEAP: Tutorial I8 [=] 3

Area Edit View Favorites Advanced Help

e | |
[Land Class nflows and Outflows [+ | (Juilien =] fcubic meter =]

OB [Al 7] [Branch: Demand Sites and Catchments\Agriculture Catchment x| [scenario: Reference =] [all menths (12) =] I Annual To
=00 [f Variables e

400 W I Base Flow i
350 W M Decease in Soil Moisture
300 ¥ I Evapotranspiration
= Increase in Soil Moisture
am I Interflow
Irrigation :
=0 I ¥ Il Precipitation
100 . B | (¥ snow Acumdlations
7 Il Snow Melt
I I I I I I I ~ Surface Runoff

Januzey March Apid  May Jue July August Ocber  December

[Selected Years (1/16) ¥| [~ Percentof Time Exceeded
WEAP: 3.4388 | Area: Tutorial | 2000-2015 (menthly) | Licensed to: Stephanie Galaitsi, Stockholm Environment Institute, until December 31, 2015 i

Hinh 10-11: D6 thi dong chay

a7

e,

alo &

Scenario
Explorer

L]

Million Cubic Meter

@0 s @ EE oo o @@

EERE LR

|«
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Hinh 10-13: D6 thi dong chay

M6 hinh twong tac gitra nwéc mat va nwdc ngam
12. Tao mét déi twong nwéc ngam
Tao mét nGt nwéc ngam mai.

Dat dbi twong nwéc ngdm bén canh lwu vire néng nghiép; cach tao nhw nhirng phan trwdc da gisi
thiéu. Bat tén 1a “Agriculture Groundwater”.
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7] WEAP: Tutorial

Area Edit View Schematic General Advanced Help

Results

MO HINH THUY VAN

g [ 3]

A Reservoir

M Groundwater (1)
* Gther Supply
@ Demand Site (1)
@ Catchment (2)
- - Runofffinfiltration {Z)
— Transmission Link {Z)
® Wastewater Treatment Plant
—Return Flow (1)
EERun of River Hydro
% Fow Requirement
¥l & streamflow Gauge

General Info

Optional Label for

MName

pariculture Groundwater|

{Use ; for line break)

|agricuhure Groundwater

¥ Active in Current Accounts?

(L] X cons

Rivers_Polygons
=—Rivers_Arcs
Ocities

-- rivers

Scenario
Explorer

&

Agriculture Catchrment (1)

¢« —

hly) | Licencia para: Stephanie Galaitsi, Stockholm Envir Institute, hasta D 31, 2015 i

|WEAP: 3.4338 | Area: Tutorial | 2000-2015

Hinh 10-14: Giao dién tao so' dd nut khai thac nwéc ngam

13. Két néi déi twong nwéc ngam dén lwu vre
Tao nhirng két ndi sau:

1) Puwong dan ndi nguén nuwéc ngdm ndng nghiép “Agriculture Groundwater” dén luu vuc néng
nghiép (Supply Preference 1)

2) Puong dén thdm vao dong chdy mét “Infiltration/Runoff’ tir luu vic ndng nghiép dén ngudn
nwéc ndm “Agriculture Groundwater”.

M6 hinh cla ban sé giéng nhw hinh duéi day:
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] WEAP: Tutorial =(0] %]
Area Edit View GSchematic General Advanced Help

— River (1) =
Diversion
A Reservoir
W Groundwater (1)
* Gther Supply
@ Demand Site (1)
® Catchment (2)
- RunofffInfiltration (3)
— Transmission Link {3}
@ Wastewater Treatment Plant
— Return Flow (1)
l M Run of River Hydro
¥l ¥ Flow Requirement
& Streamflow Gauge

¥ dain River Headflow

Results

[Vain River

Rivers_Polygons
~—Rivers_Arcs

x : [ cities

Scenario - - rivers

Explorer

&)

. %
Notes -
Agriculture Catchment (1)
a L«

; o

|WEAP: 3.4388 | Area: Tutorial | 2000-2015 (monthly) | Licencia para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015 2

Hinh 10-15: Két qua so dd tao nit khai thac

14. Nhap vao cac dir liéu thich hop

Trong khung di liéu, chon Agriculture Groundwater, chuyén dén man hinh “Physical” va chon
phwong phap “Model GWSW flows” tir thé “Method”.

] WEAP: Tutorial =(0] ]
Area Edit View General Tree Advanced Help
Key Assumplions 21|/ pata for: [current Accounts (2000) =] |+ Manage Scenarios (L) Data Expressions Report |
Dremand Sites and Catchments
Hydrology {  Physica water Quaity ) cost )
Schematic [ S.upply and Resources : :
- River Storage Capacty | Inital Storage | Masxmum wirthdrawal | Natural Recharge
i [ Main River
: Bl Reaches Choose the method for determining groundwater-surface water (GW-5W) 7 Help
- Below Main River interactions—either specify directly or model (based on head difference between S\W =
- Below Catehmenl and GW).
- Below Withdrawe Range: 0 to 8
Below Withdrawed || | Groundwater Choose Method ﬂ
l - Below Retum Flo Agriculture Groundwater S |
: i Below Catchmenl
Results =] Ground.water
_>l_I
Scenario =
Explorer
Notes
-
4 I »
|WEAP: 34388 | Area: Tutorial | 2000-2015 (monthly) | Licenda para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015 i

Hinh 10-16: Giao dién nhap phwong phap mé phdng twong tadc nwéc mat — nwdc ngam
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Chuyén sang clra s6 “Water Quality” va sau dé chuyén lai sang “Physical” dé sé liéu dwoc thyc

thi. Nhap cac di¥ liéu sau vao thé twong ng:
Bang 10-1: Théng s6 k¥ thuat nwéc ngam

Théng sé

Gia tri

Initial storage (trd luong ban déu)

Hydraulic Conductivity (hé sé dén nuwéc thay luc)

Specific Yield (Hé sé nha nudéc)

Horizontal Distance (Khodng cach theo chiéu
ngang)

Wetted Depth (Chiéu sdu uot)

Storage at River Level (Tri ltrong img véi myc
nwoc sbng)

50M m®
10m/day

0,1

5000m (the extent of the aquifer
perpendicular to the river)

5m

50Mm?

] WEAP: Tutorial ]
Area Edit View General Tree Advanced Help
[=]- Key Assumplions 21|/ pata for: | Current Accounts (2000) = I | Manage Scenarios [ Dats Expressions Report |
[+ Demand Sites and Catchments -
[+)- Hydrology { physical Water Quality ) cost )
Rl =8 Suppl_.v and Resources
£ River Storage Capacity | Initial Storage | Maximum Withdrawal
[} Main River . : : :
£ Fleaches Natural Recharge | Hydraulic Conductvity |  Specifictield | Horizontal Distance
i~ Below Main Rivel Wetted Depth Storage at River Level Maximum Head Difference | Method
elow Catchmenl
elow Withdraws Groundwater storage volume at which the top of groundwater iz level with river. 7 Help |
elow withdrawz_ || | {i-8., neither gaining nor losing stream)
: elow Retur Flo Groundater | 2000 |Scale Junit ] =
- Below Catchment Adgriculture Groundwater |50 Milliary m"3 —
1 Groundwiater e
- ariculture Groundwater
[ Transmizsion Links _ILI Table | Notes | Eaboraton |
N — »
Storage at River Level
Scenario =
Explorer S0 -
_ «] il
G . o
= 35 |
"
g =7
MNotes £ W9 <
£/ B
20 w
154 =
10 5
3
- 5 %)
o v o =
Agriculiure
¥
|WEAP: 3.4388 | Area: Tutorial | 2000-2015 (monthly) | Licencia para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015 S

Hinh 10-17: Giao dién nhap d liéu dong chay nwéc ngam

15. Chon cac doan sdng c6 twong tac véi tang chira nwéc ngam

Trong cay cau triic clia khung di liéu, mé réng hét cac nhanh trong muc Main River bang cach
nhap vao biéu twgng “+” va dén nhanh “Supply and Resources\River”. Chon doan ma cé nut dong hoi
quy ttr thanh phd (Return Flow Node 1); Sau d6 nhap cac di¥ liéu sau vao thé “Reach Length” cho

doan nay:

From Groundwater chon Agriculture Groundwater

August 2016
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Area Edit View General Tree Advanced Help

Key Assumptions 21| pata for: ICurrent Accounts (2000) || Manage Scenarios [[) Data Expressions Report |

Demand Sites and Catchments| |

Hydrology {imfowsand Outfons | Physicd ) WamrQualty cost )

= Supply and Resources .

Schematic e
S| R_"’E’ surface Water Inflow | Groundwater Inflow | Groundwater Qutflow | Evaporation
- Main River
B Horizontal length of inter face between reach and linked groundwatter (used only if 7 Help |
Belaw Main Ri modeling groundwater fsurface water interactions by their head difference). ul
Below Catchr Range: 0 and higher
Below Withdra Fieach Groundwater | 2000 |Scale  Jumit 4]
' ge:ow \:‘thd'j Eelow Main River Headflow m
slaw Return Eelow Catchment |nflow Mode 1 m
I Belaw Catchm =
Eelow Withdrawal Node 1 m
[ Groundwater -
AT Eelow Wwithdrawal Hode 2 m
[ Transmission Links <
- Runoff and Infitration (gl el ey ol | . J m
- from Main River Headf Eelow Catchment Inflow Node 2 < Mo connection » m LI
et Catehment Inflo_|
Scenario [#l- from Agriculture Catchr =
Explorer [ Return Flows Table | Notes | Blaboration |
. E\M’:}nr Dl _;l—l Reach Length
Eﬂ 1.00 L
Notes 080 it
0.60 @
= I
0.40 =
g’
020
- g
[l | » 0.00 T T T T T T
Below Below Below [Below Below Below »
Vbsin Diuss  Matehrest  Wdezwssl  Wikdemuesl  Petin Pl Datrhment .

|WEAP: 3.4388 | Area: Tutorial | 2000-2015 (monthly) | Licencia para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015

Hinh 10-18: Giao dién nhap d liéu nwéc ngém, chon doan séng

Reach Length (chiéu dai doan séng) 30,000 m

2] WEAP: Tutorial o [=] S
Area Edit View General Tree Advanced Help

[ Key Assumptions “1|| Data for: ICurrEnt Accounts (2000) ¥ | |#€ Manage Scenarios [ L)) Data Expressions Report |

- Diemand Sits and Catchments| | -
- Hydrology E a0 Physical ) Water Quality ) Cost )
- Supply and Flesources : : : :

- River Surface Water Inflow | Groundwater Inflow | Groundwater Outflow | Evaporation
T Main River

Schematic

Harizontal length of interface between reach and linked groundwater (used only if 7 Help |
modeling groundwater jsurface water interactions by their head difference). =

Range: 0 and higher
Reach Groundwater I 2000 I Scale I Uit o
Below Main River Headflow m
Below Catchment Inflow Mode 1 m
5 Do ScbuindauaNose? ;
51 Runaif and Infilration Below Retun Flow Node 1 Agriculture Groundwater 30000 m
E| fr_om WMain Fiver Head!l Below Catchment Inflow Mode 2 m j
= Lot C..atchmenl Inflon |
S | et | g e s et
= zl\”’*'” fivalt Llj FReach Length
7 40 S
Notes 25,0001 i
20,000 &
£ 15,000 ,@
10,000 I
= 50004 g
1 1| » 0 T T T T “

“«©

Mmin Phusr  Dsdchment \Wnviswesl  Wishdesuesl Pt Floaw

|WEAP: 3.4388 | Area: Tutorial | 2000-2015 (monthly) | Licencia para: Stephanie Galaitsi, Stockholm Environment Institute, hasta December 31, 2015

Hinh 10-19: Giao dién nhap di liéu chiéu dai doan séng

16. Xem két qua

Xem “Demand Site Inflows and Outflows” ciia vung “ Agriculture catchment”, va chon “All
Srcs/Dests” (tat ca ngudn va dich) cia nam 2000. Chon “Monthly Average”.

August 2016 Hwéng dan thwe hanh WEAP, nguoi dich: Nguyén Duy Binh
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] WEAP: Tutorial ]

Area Edit View Favorites Advanced Help

G = | |

IDemand Site Inflows and Outflows F (|Milhon =l |Cubic Meter = |)

Schematic |5cenar\o: Reference j |Demand Site: Agricultural Catchment j |AII months (12) j I~ Annual Total W
450 IAII Sources and Destinations j T
]

4004 W Precipitation
350 I~ Outflow to Main River @
300 I~ Outflow to Agricultural Groundwater ";
2e | W B Inflow from Main River %
arwl v B Inflow from Agricultural Groundwater

[ B Consumption
150

Million Cubic Meter

(Wl o 50
e, ol
Scenario _5p | .
Explorer E
~100
=
= _200
Notes -250 |

January March April May June July Augusi Ociober December
Selected Years (1/16) 'I [~ Percent of Time Excesded

\WEAP: 3.435 | Area: Tutorial | 2000-2015 (monthly) | Licensed to: Stockholm Environment Institute, until December 31, 2014 )

Hinh 10-20: K&t qua chay mé hinh

& M nso (& &g [ i do B0 ae o

sEks

¥

Chu y réng két qua bdo gém ca dong chdy vao trong nguén nuwéc ngadm “Inflow from
Agriculture Groundwater” (vi dich ctia nguén nuéc ngdm Agriculture Groundwater ciing Ia
ngudén cung cép nudce tuéi cho luu vire Agriculture Catchment) va “Outflow to Agriculture
Groundwater” (do tao dwong dan runoff/infiltration gidka hai nat).

Két qua “Groundwater Inflows and Outflows” (phia dwdi muc “under Supply and
Resources\Groundwater)”) cho nam 2000 sé giong nhw hinh dwéi day:

[ wEeAP: Tutorial o [=]

Area Edit View Favorites Advanced Help

7 | e |

IGroundwaterInﬂows and Outflows F (|Mi||ion j|Cubic Meter j)

Schematic |5cenario: Reference j IAII Groundwater (1) j |AI\ months (12) j I~ annual Total [~
20 IAI\ Sources and Destinations j :;
70 [ Bl Outflow to Below Return Flow Node 1
50 | ™ Outflow to Agricultural Catchment @
0| 2 Matural Recharge I
I~ Inflow from RunoffjInfltration from Agricultural Catchment to Agricul T
401 ¥ B Inflow from Below Return Flow Mode 1 =
30 [ B Increase in Storage for Agricultural Groundwater g
E 20 | ¥ B Decrease in Storage for Agricultural Groundwater
—
= 10 ] a
=
S 0 5]
e = =
- 5 -10 I I
Scenario = peed
Explorer = -20 "
. -30 ’3}
EJ 0| W
50
Notes E
70 - &
-80
T T (=]
¥

Selected Years (1/18) 'I I~ Percent of Time Exceeded

|WEAP: 3,435 | Area: Tutorial || 2000-2015 {monthly) | Groundwater Inflows and Outflows: Qutflow to Agricultural Catchment, Dec 2000 = -67.871 Milion Cubic ¥

Hinh 10-21: Két qua chay mé hinh
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Chu y loai “Inflow from Uptream” cho thay Iurong nuéc tham tir dong song chinh (Main
River)doc theo doan sbng ma ban da chon, vao tang nwéc ngam tai vang dat ndbng nghiép.

Xem d¢ cao tang nwdc ngam trén chiéu sau clia sonog. Chon “Supply and Resources \
Groundwater \ Height Above River” tlr trinh don do xuong. Chon “Agriculture Groundwater” tt tuy
chon “Selected Aquifers” trong trinh don d6 xudng trén 1&i chu thich biéu do.

Chu y trong thang c6 ngudn nwéc ngdm tham qua séng chinh (thang 2), sw dang 1én cda
nguén nuwéc ngdm cao hon chiéu séu wét cda séng duoc dinh nghia trong dirliéu (sw dang
1én nay la duong). Nguoc lai, khi swrtham tir sdng qua tang nwéc ngdm x4y ra, gia trj nay la
am.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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~ Water Evaluation and Planning System
(Hé thong danh gia va quy hoach s dung nuéc)

11 PHAN TIiCH TAI CHINH

Thiét 1ap M6 hinh 101 NAUAN VA Chi PRI ..ttt ee e 155
1. Tim hiéu vé mé hinh Igi nhuan va chi phi trong WEAP ..........c..ccooimiiiiiricinisececces 155
2. Thiét lap BY L@ HPOE QiAo 155
3. Thay ddi khoang thei gian MO PRONG ........eviiiiiiiiii e 156

1Y To N a1 aled a1 o] o | PP 157
4. Nhap d liéu vé chi phi cac doi twong s dUNG NUGC ... 157
5. Nhap vao d,ljl’ lieu chiphicla hé thONG ... 159
B. DANN QIA KBE QUA ..o e 160

LY/ (o X a1 a] T (o ] U= Vo 162
7. Nhap vao loi nhuan cho dbi twong dung NWEC/NAU CAU NUWGC ... 162
8. S0 sanh chi phi va 1o NNUGN FONG ... 163

Trong phan ngay ban can phai hoan thanh cac phan trugc (‘WEAP in One Hour, Basic Tools, va
Scenarios) hoac phai biét kha tot vé WEAP. Bé bat dau phan nay, vao thyc don chinh “Main”, chon
“Revert to Version” va chon phién ban tén “Starting Point for all modules after ‘Scenarios’ module.”

Thiét 1ap md hinh Igi nhuan va chi phi
1. Tim hiéu vé mé hinh loi nhuan va chi phi trong WEAP

M6 hinh WEAP c6 3 kiéu chi phi: chi phi von ban dau, chi phi van hanh & va chi phi duy tu bao
dudng, chi phi bién dbi. N6 cling mé hinh 3 kiéu lgi nhuan: lgi nhuan It also models three types of
revenues: loi nhgén cé'dinh, loi nhuéan bién doi va lgi nhgén phat dién. Chi phi va Ic_yi‘nhué‘n c6 thé
dwoc gan cho bat ky doi twgng nao (nhw mét vi tri nhu cau, doan séng, nut nwéc ngam, ho chira,
trap phat dién).

Pé tim hiéu thém vé chi chi va loi nhuén, hay tham khao trong phén tro gitp “Entering Item Cost
and Revenues”.
2. Thiét lap ty lé trwot gia
Trong “General”, trinh don “Units”, chon thé “Monetary” va nhap vao thé Discount Rate.
Discount Rate 7%
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Units for Tutorial @

Demand | Rivers | Reservoirs Groundwater Other Local Supplies Land Use | W Treatment NEhEcal
PP ry

Monetary Unit |$ v
DiscountRateP %

Hinh 11-1: H6p thoai nhap ty Ié truot gia

no.

Ty 16 truot gia dugc dung dé tinh gia tri thyc té va luong tién tich luy trong thoi gian trén. N6
khac véi ty 1€ loi nhudn, ma phai nhép vao bang tay cho mai Ian tinh toan chi tré cac khoan

M6t khi quyét dinh thanh toan truéc thi viéc phan tich sé thuc hién trong thuc té hodc bang
dbng USD (c6 tinh hodc khéng tinh dén s lam phét déng tién) khi dé né sé énh huéng dén ty
|é trurot gid, ty 1€ loi nhuén va chi phi, va tang loi nhuan.

Xéac dinh ty 16 trurot gid 1a van dé rat quan trong trong phan tich kinh té. Nhing tai liéu huéng
dé&n thuong dwa trén cac phuong phép khac nhau nhw Weighted Average Cost of Capital
(WACC) hayCapital Asset Pricing Model (CAP-M).Chinh phd Hoa Kyhién nay khuyén céo ty 1é
trirot gid 7% déi véi cac dw &n trong linh vuc cdng cong (ké ca ty 1é lam phap.)

3. Thay déi khoang th&i gian mé phéng

M® hinh chi phi Ia nhay cdm nhét néu xem xét né trong mét thoi gian dai. Chudi théi gian duwoc

mé hinh trong WEAP bang cach mé hdp thoai “General”, “Years and Time Steps”. Thay dbi bién nam

cudi cha kich ban:
Last Year of Scenarios 2025

Years and Time Steps

Time Horizon

Current Accounts Year:| 2000 -3
LastYear of Scenarios]| P025 %

Time Steps per Year

12 v

Time Step Boundary

(@ Based on calendar month

(" Alltime steps are equal length
(" Settime step length manually

‘Water Year Start

January v

# Title Abbrev.|Length| Begins | Ends !
1 January Jan 31 Jan1 Jan 31
2 February Feb 28 Feb 1 Feb 28
3 March Mar 31 Mar1 har 31
4 April Apr 30 Apr1 Apr30
5 May May 31 May 1 May 31
6 June Jun 30 Jun1 Jun 30
7 July Jul 31 Jul1 Jul 31
8 August Aug 31 Aug 1 Aug 31
9 September Sep 30 Sep 1 Sep 30

10 October Oct 31 Oct1 Oct 31

11 November Nawv 30 Now 1 Nowv 30

12 December Dec 31 Decl Dec31

The study period will run from January, 2000 to December, 2025.

August 2016
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Hinh 11-2: HAp thoai nhap chudi th&i gian tinh toan

Thay do6i nam cudi cda kich ban “Last Year of Scenarios” khdng dnh huéng dén tai khoan hién
tai, ndm co ban cho tat ca kjch ban. N6 chi anh huwdng dén tat ca cac kich ban ké ca kijch ban
tham chiéu.

M@ hinh chi phi

4. Nhap dir liéu vé chi phi cac déi twong sir dung nwéc

Déi v&i dbéi twong nhu cau nwéc thanh phd “Big City”, nhap vao dir liéu sau (trong Diéu kién hién
tai) trong nhanh “Demand Sites” ctia cay cau tric di¥ liéu trong khung di liéu. Nhap vao nat “Cost” va
nhap vao thé “Capital Costs”:

Chi phi ban dau: mét khoan ng 120M$, trong nam 2000, chi tra trong 15 nam, ty 1& loi nhuan 5% .

St dung coéng cu “Expression Builder” d& chon chirc ndng “LoanPayment”; biéu thirc clia ban sé
gidng nhw dwdi day: “LoanPayment(120000000,2000,15, 5%)”

August 2016

Expression Builder: Big City:Capital Costs

Functions: [Modeling

CurrentAc lue
CurrentAdccountsYear
End¥ear
ExpForecast

Growth

GrowthAg
GrowthFrom

Interp

LinForecast

< »

[ Usewizard to add time-seties functions

Click-and-drag a branch or function to add to the expression below

Syntax ~
Current AccountsYearValue or
Current AccountsYearValue(BranchName)

Description
Calculates the Current Accounts value of either the current branch, or of another
branch referred to as a parameter to the function.

Examples
10+Current AccountsYearValue for a Current Accountsvalue of 100

Evaluated in any year = 110

10+Current AccountsrValue{Households\Urban) 7

far branch "Househaoldilrhan" with a Current Accounts value of 1000

Big City:Capital Costs =

7 Help

LoanPayment(120000000,2000,15,5%) j ﬂ

e

Hinh 11-3: H6p thoai nhap ham LoadPayment

Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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] WEAP: Tutorial ]
Area Edit View General Tree Advanced Help
2} EEPASZL';’P“W Data for: | Current Accounts (2000) ] | Manage Scenarios (L) Data Expressions Report |
= Demand Sites
[ _WEEIUE) _LﬂssindRm) _Dﬂna'ldMa'lagﬂnmt) _WaIHQ.Iﬂt\f) 1 Cost
e u -‘-jA?ncuIture -
ydrology _ .
Supply and Resources _tv) —)
“wWiater Quality

Fixed Operating Costs | Variable Benefits | Fixed Benefits
Variable Operating Costs

i Other Azsumptions

Annual capital costs. To calculate loan payments, use LoanPayment function. < Help
numbers. =

Enter costs as positive
l |Sca\e ILInlt I 1=
Results ﬂ $ | Z
Llfl— =
Table | Notes |
e
Scenario Capital Costs
Explorer
11,000,000 hd
/=7 10,000,000 it
Ej 9,000,000 G
5,000,000
Motes N 7,000,000 ’E
« 6,000,000 =
5,000,000 L
4,000,000 o
3,000,000 &
2,000,000 =
= 1,000,000 8
L4 0 5]
<
¥
\WEAP: 3.4347 | Area: Tutorisl | 2000-2025 (monthly) | Data View | Capital Costs: 2000, Big City = 11,561,074.5 % i)

Hinh 11-4: Giao dién nhap ham

Bién chi phi van hanh

. . 3
Variable Operating Costs 0.12%/m
s ) Diaand Muwparrect ) Wosde Oty ) ot Pream ) Aswevnd
D e R o Tavies Wieend. T ey | ‘
-
Vianatse Opansing Couts montidy I
v ~ [
e L)
G
o [P
g 1125 -
- .
e P. |
5 5 -
Lo s
t P aQ
L~ i o2
ko W |
=
:n_ - - e v . - —~ - o - o
=1 =) = = =™ m nu I = o = p= an nc
. O R e e e e

Hinh 11-5: H&p thoai chon ham

Chi phi vén hanh cé dinh hang ndm |a 5M$, tang 3% bét dau tcr ndm 1995 )
St dung cong cu “Expression Builder” chon chirc ndng “GrowthFrom” va nhap vao cac tham so.
Cong thdrc cda ban sé la: “GrowthFrom(3%,1995,5000000)”

August 2016 Hwéng dan thwe hanh WEAP, nguoi dich: Nguyén Duy Binh
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Expression Builder: Big Gity:Fixed Operating Costs

¥ Use wizard to add time-series functions

Click-and-drag a branch or function to add to the expression below. ..

Functi IALL ~| [Sintax

e GrowthFrom(GrowthRate, StartYear, StartValue)
CurrentAccountsyalue d o

CurrentAccountsy'ear IDescription

ElevationT o/ olume
Equal
Exp

GreaterThan0rE qual

If

Ink

Interp
Lastrear
LessThan

ExpFarecast
Floor
Frac
GreaterThan

Growith
Growthas |2001=61.39
GrowthFrom 2002 = 64.46

]

Calculates avalue in any given year using a growth rate from the Startvalue in the
StartYear. The StartYear can be any year, past, present or future.

Example
GrowthFrom(5%, 1990, 100)

|2000 =162.89
(2002 =171.03

GrowthFrom(5%, 2010, 100)

 Funciors | FFESEIRSY

Demand Sites\Big City:Fixed Operating Costs[$] =

oo Bz = [+

- F A () € 2= > 2= = <> |

GrowthFrom{3%:, 1995, 5000000)

?delpl

i | B vty |

X cence |.:E

Hinh 11-6: Hbp thoai chon ham

5. Nhap vao dir liéu chi phi cua hé théng

Chuing ta gia thiét rang c6 mét khoan no trong nam Biéu kién hién tai ma dang dwoc tra dan.
Chung ta gan chi phi nay cho toan bo hé thong, cac doi twong cu thé&. Nhap vao d liéu sau trong
nhanh “Supply and Resources” clia cay cau truc di¥ liéu trong khung di¥ liéu.

Chi phi vén ban dau la mét khoan ng 300M$, trong nam 1989, tré trong 20 n&m, ty 1& lgi nhuan

6%

St dung cdng cu “Expression Builder” va chirc ndang “LoanPayment”. Cong thirc cé dang:
“LoanPayment(300000000,1989,20,6%)"

August 2016

[ WeAP: Tutorial
Area Edit View General Tree Advanced Help

ISi[=] B3

Key Assumptions
[z} Demand Sites

Data for: | Current Accounts (2000) = E Manage Scenarios [ Data Expressions Report ‘

s B'D_E'ty Hydropower ) L Cost
Slrree - Agriculture -
Hydrology e operating Costs | Benefits |
Supply and Resouices|
River Other annual system capital costs {not induded elsewhere). Enter costs as 2 Hel
- Transmission Links positive numbers, = (i
H - Fietum Flows
“wiater [uality
fo Other Assumptions
e e
Capital Costs
26,000,000 b
24,000,000 i
Scenario 22 000,000 )
Explorer 20,000,000 ,@
18,000,000
Ei] 16,000,000 i
o 14,000,000 o
Motes 12,000,000 =]
10,000,000 =
8,000,000 =
6,000,000 E
4,000,000
2,000,000 o
o [1z5]
Jﬂ
|WEAP: 3,4347 | Area: Tutorial | 2000-2025 {monthly) |Data View  Licensed to: Stockhelm Environment Institute, until December 31, 2014 £

Hinh 11-7: Giao dién chon céng cu biéu thirc

Hwéng dan thwe hanh WEAP, nguoi dich: Nguyén Duy Binh



160

6. Danh gia két qua

Chay md hin va xem nhirng két qua sau:

PHAN TiCH TAI CHINH

Chi phi téng va chi phi rong: Ban hay cho biét chénh léch giia gia trj d6 la thuc té va gia trj
truwot gia cho Big City?
Hay chon “FinancialNet Cost” ttr bién sé chinh & menu triot va chon Big City tir danh sach trén
menu & géc trén bén trai dé thj. Chon “Capital Cost” & menu phia trén géc phai. Bdo ddm la kich
ban “Reference” da duoc chon & menu phia trén khung gidi thich cda dé thj. Chuyén déi gida
“Real” va “Discounted” véi menu lién ngay menu don vj (khai b4ao U.S. dollars).

August 2016

[ weAP: Tutorial

Area Edit View Favorites

Table | Map |

Demand (not including 5

|Branch: .

Schematic

-
Scenario
Explorer

Million Cubic Meter
a
5

Advanced Help

v Water Demand
Supply Requirement
Supply Delivered
Unmet Demand
Coverage
Reliability
Demand Site Inflows and Outflows.
Instream Flow Requirement
Instream Flow Requirement Delivered
Unmet Instream Flow Requirement
Instream Flow Requirement Coverage
Flow Requirement Reliability

I8 [=1 S

¥=  ([iion =] [cubic veter =)
3 ¥ annual Total [~ Monthly Average INﬂ comparisan 'I

ISe\ecbed Scenarios (lj'j

[ Reference

w Demand
Supply and Resources
Water Quality

Input Data

P|  NetPresent Value

Average Cost of Water

B W e [k 8 s o1 ook | = €

2000 2002

T T T T T T T T T T T
2004 2006 2008 2010 2012 2014 016 2018 A0 022 A4

<«

IAII Years ¥| [ Percentof Time Exceeded

WWEAP: 3.4347 | Area: Tutorial

[ WEAP: Tutorial
Area Edit View Favorites Advanced Help

Schematic

Scenario
Explorer

Notes

WEAP: 3.4347

Million 1.5, Dollar, Discounted at 7% Annually, from 2000

Ehbbibbbhobilbasinasnine

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 00 AR AM

Table | Map |

2000-2025 (monthly) Results View | Licensed to: Stockholm Environment Institute, until December 31, 2014

Hinh 11-8: Két qua chay mé hinh

=1 3

[nvet cost [+ (flion =] piscounted =] [U.5. Dol 7] , Discounted at 7% Annually, from 2000)

item: Big City | [Allmonths (12) = ¥ Annual Total IAHCDst/BEnEﬁtTypEs @) = IND(Dmpansunj

[selected scanarios (1/7] | &

i
@

B0 s [k 53 E 0 de ME‘E@I}

|«

jall Years | [~ Percent of Time Exceeded

Area: Tutorial | 2000-2025 (monthly) Results View | Licensed to: Stockholm Environment Institute, untl December 31, 2014

Hinh 11-9: K&t qua chay md hinh

Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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[T WEAP: Tutorial =[0fx]
Area Edit View Favorites Advanced Help
Tablel Mep |
rvet cost [+ efviion =] [T =] [0.5.Dolar =]
Schematic I[tEm:Blg city =] IAH months (12) =7 Annual Total |Cust,laeneﬁtTypa:cEpna\ Cost =] INu(umpansun |
Selected Scenarios (1/ 7]
00 | s
o=
1.0 L=
15
20 i
25 £
30 -
s L
40 W
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Hinh 11-10: K&t qua chay mé hinh
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Hinh 11-11: K&t qua chay mé hinh

Trong khi do la thuc la gia trj dé la hién tai, thi gia trj do la trwrot gia duwoc wérc tinh tirong
duong vé gia trj hién tai str dung ty I trwot gid. Thoi gian trwot gia trong twong lai cang dai thi
gia trj hién tai cang thap.

Gia thanh nwoc trung binh

Diéu gi lam cho gié thay déi hang thang? Hang ndm?

Hay chon “FinancialAverage Cost of Water” ttr nhitng bién chinh trong menu truot. Gid kich bén
“Reference” va nhan chuét vao “Monthly Average.". Ban sé thay dé thj nhw & hinh sau:
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| I WEAP: Tutorial

pstfBenefit Type: Capital Cost
Selected Scenarios (1f

Average Cost of Water (per m#43) ﬂm

pimorie () S
Selected Scenarios (1f

Hinh 11-13: Két qua chay mé hinh

Bién dong hang thang vé ty gia trung binh xdy ra do c6 bién déng Ion vé tiéu thu nuée (déc
biét trongNoong nghiép), trong khi gia co dinh khong thay doi. Bien dong hang nam cha yéu
do gia thanh tong thé gay ra (cac khoan ng dwoc thanh toan, nhinmg khoan ng méi phét sinh).

Mo hinh loi nhuan
7. Nhap vao loi nhuan cho déi twong dung nwéc/nhu cau nwéc
Trong man hinh “Cost” cla vi tri nhu ciu thanh phé “Big City” (khung di¥ iéu), nhap vao di liéu
sau:
Variable Revenue 0.26 $/m3
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Bién lgi nhuan
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Hinh 11-14: Giao dién nhap d¥ liéu cho mé hinh phéan tich Igi nhuan

Khi md phéng dién ndng hé chira, ban cé thé nhap vao loi nhuén tir phét dién.

8. So sanh chi phi va lgi nhuan rong

Hién thj gia tri thwc té cta dw an.

Chon “Financial\Net Present Value” tir trinh don dé xuédng,va chon “ Big City” dé xem. Ban sé c6

biéu dé nhw hinh dudi day:
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Hinh 11-15: So sanh chi phi va lgi nhuan rong

St so sanh cho ban nhing gi?

August 2016
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Chi phi thuc té duroc so sanh véi loi nhudn thu duoc trong hé théng. Néu chi sé NPV cda chi

phi virot qué NPV cda loi nhuén, hé thdng sé co loi nhuan thdp hon loi nhuén trung binh cda
duw &n (dinh nghia bang ty 16 trurot gid). Néu chi sé NPV cda loi nhudn vuot qua chi phi, khi d6
hé thdng sé tao ra loi nhudn cao hon véi loi nhuén trung binh cda duw an.

August 2016 Hwéng dan thwe hanh WEAP, ngudi dich: Nguyén Duy Binh
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~ Water Evaluation and Planning System
(Hé thong danh gia va quy hoach s&* dung nwdc)

12 DANH MUC TU VUC

A

Activity Level: Sé do hoat dong xa hoi hay kinh té. Khi dwoc st dung trong phan tich nhu cau
nwdc WEAP, tich sb gitra Activity Level va water use rates sé cho két qua tbng nhu ciu nwéc hang
nam. Xem thém Water Use Rate.

Aggregate: Dong tlr chi sw nhém, két lai véi nhau. Xem Disaggregate

Albedo: Ty |& téng blrc xa mat trovi khi dén mat dat véi mot loai hinh st dung dét nhét dinh bj
phan xa tré lai — Gia tri Albedo sé tang lén theo lwong tuyét tich tu.

Allocation Order: Thir tw tinh toan thuc té, dwoc gan cho cac duwong lién két va nhu cau dong
chay song ngoi, dwoc WEAP st dung dé phan bd ngudn nuwéc. WEAP tw dong xac dinh thtr hang
phan phdi nay dwa trén mirc do wu tién cia dbi twong cé nhu cau nwédc va ngudn nwédc wu tién. Xem
thém Demand Priority, Supply Preference.

API: Application Programming Interface. WEAP c¢6 thé s& dung nhw 1a mét méi trwdng lap trinh tw
dong "COM Automation Server," c6 nghia la cac chwong trinh may tinh khac (e nhw Excel via VBA),
ngdn ngir 1ap trinh (nhw Visual Basic, C) hay scripts (nhw Visual Basic Script (VB script), JavaScript,
Perl, Python) cé thé dwoc str dung dé diéu khién trwc tiép WEAP nhw thay ddi gia tri di¥ liéu, tinh
toan két qua, va xuét dir liéu va két qua ra tap tin text hay bang tinh Excel.

Area — Khu vwc nghién ciru: Hé thdng tai nguyén nwéc dwoc nghién cteu, thuwdng 1a mét lwu
vire song.

Attribute table: Tap tin.dbf gan v&i tap tin shape file GIS ( .shp), trong d6 méi mét dbi twong dia
ly (point, line hay polygon) déu dwoc gan véi 1 hang va 1 hay nhiéu cot dé thé hién thdng tin vé vat
thé do.

B

Base flow: Dong chay tlr nwéc ngdm va dat vao dong sdng ngoi

BMP: Bién phap quan ly tién tién cho tiéu thoat nwéc mua.

BOD: "Nhu cau O xy sinh hda - Biochemical Oxygen Demand" — sé do kha nang tiéu thu 6 xy
trong nwéc do qua trinh suy gidm chat hiru co, thwdng 1a tr ngudn nwéc thai, do hoat déng vi khuan
(bacteria). BOD cé don vj ndng do.

Branch: Bo phan cta céu tric cay, vi du, "Supply and Resources" hay "Key Assumptions".

Bucket: Tlr nglr dung dé twong trung cho 1 tang dat trong Phwong phap d6 4m dét (Soil Moisture
Method), trong d6 stru dung 2 tang dat hay 2 buckets

C

Catchment: Ving d4t cé ranh gi¢i dia ly xac dinh tap trung nwéc mua roi. Lwgng mwa nay chia ra
lwong béc hoi, chay tran vao nwéc mat dat va thdm xudng nuwéc ngdm (hay nwéc dwdi dat).

Current Accounts: Current Accounts dai dién cho tinh trang hé théng nwéc hién tai. Viéc xac
dinh Current Accounts bat budc ngudi st dung phai "hiéu chinh (calibrate)" hé théng di liéu va cac
gia thiét cho dén khi hé théng md hinh phan anh chinh xac véi sé liéu quan trac vé hé théng thuc té.
Current Accounts ciing dwoc coi tinh trang kh&i dau (ndm dau tién) cho tat ca cac Kich ban. Ban nén
cha y rang diéu kién nam Current Accounts khéng cé nghia la diéu kién trung binh ndm, ma 1a wéc
tinh t&t nhat cé thé cho diéu kién hién tai ctia hé théng. Current Accounts bao gdm déc tinh cla div
liéu nhu cau nwéc va ngudn cung cap nuéc (bao gébm dinh nghia hd chira, dwdng éng dan, nha may
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X ly nwée, ngudn phat thai chat 6 nhiém, v.v.) cho ndm dau tién ma nghién ctru xem xét trén co’ sé&
di liéu hang thang.

Current Accounts Year: Ndm dau tién cla giai doan phan tich, va ndm ma hé théng dwoc 'hiéu
chinh'.

D

Deep Conductivity — Hé sé dan nwéc tang sau: tbc d6 dan nwédc (don vi chiéu dai / thoi gian)
cua cac I&p dat sau ("bucket " day) & tinh trang bdo hoa mac (khi chi sb Iwu trir twong dbi, z, = 1,0);
Hé sb nay kiém soat dong chay co s& (baseflow). Hé sé nay trong WEAP dwoc cho la chi c6 mét gia
tri duy nhat cho lwu vuc va khéng thay dbi theo loai dat. Dong chay co s& sé tang 1én khi tham sb
nay tang.

Demand-Side Management - Quan Iy nhu cau nwéc: dé cap dén cac chién lwoc dé gidm nhu
cau vé nwéc, chdng han nhw chwong trinh gidm ro i hay tdn that nwéc tir hé théng, chwong trinh
khuyén khich tai s dung nwéc hodc st dung nuéc hiéu qua, hodc chuong trinh st dung gia nwéc
véi muc dich khuyén khich gidm nhu ciu s dung nuéec.

Demand Priority — Mlrc wu tién dung nwéc: Mirc dd wu tién cung cp nwéc theo khu ve vé
phan b dap rng nhu cau nuwéc caa doi twong ding nwéc, yéu cau vé dong chay vao dong song va
hd chiva, co gia tri tr 1 (mUrc wu tién cao nhat) dén 99 (théap nhat) Nhirng gia tri nay dai dién cho
mirc dd wu tién cung cap nudc dbi vai déi twong dung nwée dé dap tng nhu cau nwéc, nhu cau
dong chay trong dong sdng va hd chira. Xem thém Supply Preference va Allocation Order.

Demand Site - P6i twong str dung nwéc: Tap hop nhivtng nguwdi st dung nwéc c6 chung mot hé
thdng cung cap nwdc, ma tat cd nam trong mét khu vee dwoc xac dinh, hoac cling chia sé mot
ngudn cap nudc quan trong.

Disaggregate - Phan tan: Phan tan mot vat thé, dm twong thanh cac thanh phan nhé hon (vi du
tach nhu cdu nwéc ciia mét ving dan cw thanh nhu cau nuéc cho dé thi va ndng thdn). Xem
Aggregate, Sector, Subsector.

Diversion — Chuyén nwéc: Mot kénh hoac duong éng dan cung cip nwéc xuat phat tor maot dong
séng. M6t kénh hay dwérng 6ng dan duoc thé hién trong WEAP nhw la mét dong song - bao gdm mot
loat cac ho chira, thuy dién run-of-river, nhu cau lwu lwong, cong trinh lay nwéc, chuyén nwéc, cac
séng nhanh va cac nat dong chay hdi quy. Xem Diversion Node.

Diversion Node — NGt chuyén nwéc: Mot diém ma tai d6 nwéc dwoc chuyén di tir mot dong
séng hodc sang sdng khac vao mét con kénh hodc dwdng éng, dwoc goi la chuyén nuwéc. Xem
Diversion.

DLL: DLL Ia tap tin "thw vién lién két dong" cé chira mot hoac nhiéu ham chrc nang. M6t DLL la
mot chwong trinh thuc thi bién soan viét bang mét ngdn ngir 1ap trinh tiéu chuén, nhw C, Visual Basic
hay Delphi. Kha nang ctia WEAP goi cac chirc ndng DLL la rAt manh mé&, vi né cho phép ngudi st
dung thém cac chirc nang mai hoac tham chi hoan chinh mé hinh cho WEAP. Xem WEAP's Call
function.

DO: "Oxy hoa tan" - ndng do oxy hoa tan trong nwéc.
DSM: Xem Quan ly str dung nuwéc
E
Endogenous - N&i sinh: Phép tinh todn trong ndi bd mét mé hinh.
Exogenous - Ngoai sinh: M4t gié tri dwoc xac dinh mét cach rd rang (ttee la khdng tinh toan trong
néi bd mot md hinh).
,Express,ion - Biéu thirc: Mt cong thire todn hoc dwoc st dung dé tinh toan cac gia tri cila mot
bién thay ddéi theo thoi gian.
F
Favorite - Yéu thich: D6 két qua da dwoc ngudi st dung Iwu tri, hoan chinh dinh dang, dé st
dung lai sau nay, hoac dé dwa vao khung Thé hién tong quan. Xem Overview.
_ Flow Duration Curve - Bwong quan hé dong chay - thei gian: Po thi gia tri dong chay da dugc
sap xep tlr gia tri cao nhat dén thap nhat. N6 ciling con duoc goi la mét do thj "Exceedance" vi truc x
cho thay ty I1é phan tram th&i gian ma dong chady nhat dinh sé c6 gia tri vwot qua.
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167 DANH MUC TU VU'C

Flow Requirement - Nhu cau dong chay: Dong chay t6i thiéu can thiét phai co tai mot diém trén
dong séng hoac trén dwdng chuyen nwoc dé dap ng yéu cau vé chat lwong nwdc, ca & dong vat
hoang da, giao théng thdy, giai tri, nhu cdu nwéc viing ha lwu hodc cac yéu cau khac.

G
GIS - Hé thong théng tin dia ly. WEAP cho phép ban nhap ban d6 GIS, dang ArcView shapefile
tiéu chuan va dinh dang Grid, s&r dung nhw I&p nén cho so’ d6 m6 hinh (Schematic).

H

Head - Cot nwéc: Dién ndng thiy dién dwoc tao ra khi co6 dong nwéc chay tir mot dd cao nhéat
dinh vao tua-bin. Chiéu cao nay dwoc goi la cot nwéc hay ddu nwéc, hay chénh léch dau nwéc. N6
cling dwoc sir dung dé goi 4p suét cla nwéc ngam.

Hydrology - Thay van: Chudi di¥ liéu dong chay hang thang vao hé théng, dwoc tinh toan st
dung mét trong hai phwong phap: phwong phap nam thiy van hodc doc trwc tiép tir tap tin. Xem
Inflow, Water Year Method, Read from File.

|

Infiltration - Tham: dong ro ri hay cac ngudn nwéc khac (nhw lwong nudc du thiva tlr twdi nwdc)
thAm vao va thAm qua dét, hay, dong chay ctia nwéc ngam vao dwong lién két dong chay hoi quy

Inflow - Dong chay vao: Dong chay vao hé thong WEAP, nhw: dong nwéc ngam nwéc sdng dau
ngudn, va dong chay vao cac doan/khic séng, cac hd chiva cuc bd va cac ngudn cung cap nwédc cuc
b6 khac. Xem Thuy van.

K
Key Assumptions - Gia dinh chinh: Céc bién sé doc Iap do nguoi ding xac dinh st dung dé
"dinh hwéng" cho nhirng tinh toan trong phan tich kich ban. Xem Tree.

L

Local Supply - Nguon cung cap nwéc cuc bé: ngudn cung wng khong két nbi (hodc khong mo
hinh héa nhw két ndi) dén moét dong sdng, vi du nhw nwéc ngam, hé chira cuc b, va ngudn cung
cap nuéc cuc bo khac.

M

Main Stem - Dong chinh: Dong chinh ctia mét dong sdng hoac subi.

MODFLOW: M6 hinh dong chay nuéc ngam ba chiéu giai toan vi phan hiru han do Cuc Khao sat
Dia chat Hoa Ky (USGS) phat trién.

N

Net present value - Gia trj thuan hién tai (NPV): Gia tri nhirng loi ich va chi phi cla dong sdng
trong twong lai dwoc chuyen dm thanh gia tri twong duo’ng v&i gia tri hién tai. Diéu nay dwoc thyc
hién bang cach gan céac gia tri tién té cho céc loi ich va chi phi, chiét khAu lgi ich va chi phi trong
twong lai st dung moét ty 1é chiét khau phu hop, va triy di tdng chi phi chiét khiu cta téng loi ich.

Nonpoint Source - Nguén phan tan: Mét nguén & nhidm ma khoéng thé dwoc xac dinh 1a cé
nguén gdc tlr cac diém rdi rac nhw 6ng xa nwdc thai. Viéc 4p dung phan bon va thudc trir siu trong
néng nghiép, tich tu chat ti khi quyé&n, phan bon hiru co, va phat thai tw nhién tir thwe vat va cay cdi
déu thudc loai 6 nhidm ngudn phan tan.

Normal Water Year Type - Loai nam thay van binh thwéng: Mot loai nam nwéc dai dién cho
mot diéu kién thay van trung binh. Lwu y: Current Accounts Year khong nhét thiét phai la mot nam
thdy van binh thwdng. Xem Current Accounts Year.

Nutrients - Chat dinh dwéng: Yéu té hodc hop chat can thiét cho sy tdng trwdng cta dong vat
va thye vat. chat dinh dwdng thworng gap bao gébm nito, phdt pho va kali.

O

Other Local Supply — Ngubn cung cap nwéc cuc bd khac: Ngudn nwéc véi s lwgng dwoc xac
dinh trwvdc c6 san trén moét co s& hang thang, nhwng khong co6 kha nang lwu tri gitra thang (vi du,
sudi hodc séng khong co lién quan khac, chuyén nwéc gitba cac lwu viee hodc chuyén nwéc khac, va
nha may loc nwéc mubi).
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Overview — Hién thi téng hop: Hién thj ciing mét lac nhiéu dd thi két qua, cé thé dwoc sap xép
tuy y. Xem Favorite.

P

PGM: M6 hinh tang trwdng thyc vat (PGM, Plant Growth Model) PGM la mét mo phong hang ngay
sy tang trwdng cla thwe vat, lwong bdc hoi nwéc, thoat hoi nwéc, nhu cau va lap ké hoach twoi
nwdc, va nang suat cay trong.
~ Point source - Nguoén diém, ngug‘m tap trung: Mot nguén 6 nhiém tai mét vi tri riéng ré nhw mot
ong xa, mwong thoat nwéc, dwong ham, giéng khoan, hoac trang trai chan nubi.

Pool — Vung hé: Ti ddng nghia véi Reservoir Zone. Xem Zone.

Priority - Wu tién: Xem Nhu cau wu tién

R

Raster GIS Layer — Lé&p div liéu GIS raster: Hién thj cac vat thé dia ly bang cac 6 lwdi dwéi dang
ma tran. Mot thé hién raster xay dwng mét hinh anh tr cac diém anh, pixels, hodc cac yéu td cé do
phan giai thd hodc min, dai dién cho don vij tir cm dén km. Nhiéu vé tinh, nhw Landsat, truyén tai vé
hinh &nh raster ctia bé mat trai dét.

Read from File - Doc tir tap tin: Mot phwong cach dé dy bao chi tiét dong chay vao trong twong
lai. Gia tri dong chay vao hang thang cho mét hoac nhiéu ngudn cung cip nwéc dwoc doc tir mot tap
tin ASCII. Théng thwong, tap tin nay cé chva dir liéu lich str hoac két qua dau ra tir moét mé hinh
khac (nhw mé hinh bién dbi khi hau). Xem Inflow.

Recharge — B6 sung nwéc tw nhién: Dong chay tw nhién bd sung nwéc cho ngudn nwéc ngam.
Lwong nwéc bd sung nay khdng bao gdm dong chay hdi quy va dong thdm tlr dong song.

Reference Scenario - Kich ban tham khao hay Kich ban nén: Mét kich ban dai dién cho nhiing
thay d6i c6 kha nang xay ra trong twong lai, trong diéu kién chwa c6 bat ky bién phap chinh sach nao
méi. Doi khi dwoc goi 1a mét kich ban "diéu kién binh thwong".

Return Flow — Dong chay héi quy: Nudc thai héi chay tir cac déi twong s dung nwéc va tir nha
may x& ly nwéc thai, vao nha may x& ly nwéc va cac ving tiép nhan nuwéc. Xem Return Flow Node.

Return Flow Node — NGt dong chay héi quy: Vi tri ma tai d6 dong chay hoi quy nhap vao dong
song. (Ban co thé thwc sw c6 dong chay hdi quy chady vao dong song tai bat ky diém nut nao trén
séng: hd chira, thay dién dong chay (run-of-river hydropower), séng nhanh, dwéng chuyén nuwéc, ddi
twong st dung nwéc, nat lay nwéc, hodc nat dong hdi quy.) Xem Return Flow.

Revert - Hoan nguyén: WEAP tw dong lwu trir nhiéu phién ban cta dir liéu cho tirng khu vuec;
ban c6 thé mé lai bat ky phién ban nao da toa lap trwdc doé.

River Node: A point on a river, of the following types: Reservoir, Run-of-River Hydropower,
Withdrawal Node, Return Flow Node, Tributary Node, Diversion Node, Flow Requirement.

River Node - NGt séng: Mot diém trén séng, cac loai sau day: Reservoir, Run-of-thly dién Séng,
Rat Node, tré lai dong chay Node, triéu cdng Node, Diversion Node, Flow Yéu cau.

River Reach — Poan séng: Phan cla mét dong sdng gitra hai nat sdng lién ké&. Xem Séng Node.

Run-of- River Hydro — Vi tri thay dién trén dong séng: Vi tri tram thay dién trén dong soéng.
Tram thay dién loai Run-of-River san xuét dién nang dwa trén cot nwéc thay ddi tw nhién trong cac
doan sdng khac nhau. Ching khoéng cé thé tich tich trir nhw thay dién hd chiva truyén thng.

Runoff - Dong chay tran: Lwong mwa hodc cac ngudn khac cla nwéc (nhw nuéc tuwdi dw thira)
chdy tran trén mat dat va tap trung vao dong séng sudi.

Runoff Resistance Factor - H& sé can dong chay mét: Buoc siv dung dé kiém soéat phan xa
dong chay bé mat. Lién quan dén cac yéu t6 nhw chi sé dién tich la va d6 dbc dat. Dong chay sé c6
Xu hwéng gidm voi gia tri cao hon cia RRF (khoang 0,1-10).

S

Scenario - Kich ban: MGt dién ta nhat quan vé cach thirc ma hé théng twong lai co thé phat trién
theo thoi gian trong mét khung canh kinh té-xa héi nhat dinh, voi mét chuoi thong so thay van gia
dinh, va trong khung canh mét tap hop cac dieu kién vé chinh sach va cong nghé.
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Schematic - So d6: Bé tri khéng gian cac dbi twong do ngwdi ding tao ra ma bao gdm céc tinh
nang vat ly cGa hé théng cung cip nwéc va hé théng nhu ciu nuéc. So d6 1a buéc khéi dau cho tat
ca cac hoat dong trong WEAP - tlr day ban c6 thé truy cap véi mot nhap chuét dé truy cap moi div
liéu va két qua.

Script — Ngoén ngir 1ap trinh Script: WEAP c6 thé sir dung nhw 1a mét méi trwedng 1ap trinh tw
doéng "COM Automation Server," c6 nghia la cac chwong trinh may tinh khac (e nhw Excel via VBA),
ngdn ngl 1ap trinh (nhw Visual Basic, C) hay scripts (nhw Visual Basic Script (VB script), JavaScript,
Perl, Python) cé thé dwoc str dung dé diéu khién trwc tiép WEAP nhu thay ddi gia tri di¥ liéu, tinh
toan két qua, va xuét dir liéu va két qua ra tap tin text hay bang tinh Excel. Nhirng Scripts nay hoac
chwong trinh sé& st dung "Giao dién lap trinh &ng dung" (API) cia WEAP dé giao tiép va tw dong hoa
WEAP.

Sector — Linh vwc: Nganh nghé kinh té hay cong déng xa hoi st dung nwéc, nhw ndng nghiép,
thanh phd hodc cdng nghiép. Xem Subsector, Disaggregate, Aggregate.

Sensitivity - D6 nhay: Nhirng thay ddi xay ra trong mét kich ban nhw 1a két qua cta nhirng gia
dinh khac nhau vé kinh té-xa hoi, thiy van hodc cong nghé, chir khéng phai chi vi chinh sach khéac
nhau.

Subsector - Phan nganh: Thanh phan chi tiét ctia mét khu vye hay linh vwe, vi du nhw, cac ving
dd thi va ndng thén la 2 thanh phan cta mét vang dan cw, hoac céac loai cay trong, dai dién cho cac
thanh phan cta linh virc néng nghiép. Xem Sector, Disaggregate, Aggregate.

Supply Preference — Nguon cung cap wu tién: Xu thé chon lya ctia mét trang dbi twong nhu
cau nwoc vé mot nguon cung cap nwdc nhan dinh. M&i lién két chuyén nwéc cling ¢6 xu huwéng chon
ngudn, tir 1 (mrc xu thé cao nhat) dén 99 (thap nhét). Xem thém Demand Priority, Allocation Order.

Surface Runoff - DOng chay bé mat: Nwéc bé mat chdy vao cac khic séng c6 thé 1a dong chay
tran phan tan vao soéng, hodc hop lwu cia dong nhanh sudi hodc séng ma khéng duwgc mé hinh hoa.

T

Transmission Link — Pwéng lién két: lién két truyén dan cung cép nudc tir hé théng cap nwéc
cuc b, cac nat hé chira, va cac nit Iay nudc dé dap ung nhu cau tai cac diém s dung nuwéec.

Tree — Cau trlc cay: Mot cau trac td chire phan cép cho céc di liéu, theo sau loai chinh: Gia dinh
chinh, Béi twong nhu cu nwéc, Thiy van, Cung cap va Ngudn nuéc, Méi trwedng, va cac Gia dinh
khéac.

Tributary Node - NGt séng nhanh: diém, vi tri noi hop lwu véi mot dong séng khac.

\%

Variable - Bién sé: liéu c6 thé thay di theo thoi gian.

Vector GIS Layer - L&p dir liéu vector GIS: Hién thi cac déi twong dia ly bang tap hop cac diém,
st dung cap toa do khéng gian X-Y. Pwéng dwoc xay dwng tr chudi cac diém, va da giac (vung)
dwoc xay dwng tir tap hop cac duwdng khép kin. Phwong phap Vector déi khi trai nguoc voi ky thuat
Raster ghi nhan dbi twong dia ly bang ma tran cac 6 lwdi.

Version — Phién ban: WEAP tw déng Iwu trir nhiéu phién ban cta di liéu cho tirng khu vie; ban
c6 thé mé lai bt ky phién ban nao truéc do.

W

Wastewater Treatment Plant - Nha may xt ly nwéc thai: X& ly nwdce thai tir cac dbi twong st
dung nwéc dé loai bd cac chat 6 nhiém, sau d6 xa nwéc thai da xir ly vao mét hay nhiéu dong séng
sudi hodc vao ngudn cung cip nuéc cuc bo.

Water Quality - Chat lwong nwéc: Mot thuat nglr dung dé mé ta déc tinh héa hoc, vat ly, va sinh
hoc clia nwérc, thuwong lién quan dén van dé nwéc phi hop cho mét muc dich st dung cu thé.

Water Use Rate — Mirc str dung nwéc: lwong nwédc tiéu thu trung binh cla thiét bi hoac dbi
twong st dung nwéc trén mét don vi do. Xem Activity Level.

Water Year Method - Phwong phap nam thay van: Phwong phap don gidn dé dy bao dong
chay twong lai. Ban nhap dir liéu dong chay cho Diéu kién hién tai (Current Accounts), sau d6 xac
dinh nhirng bién déng cua tirng loai ndm nwéc so véi diéu kién nén (tham chiéu), va xac dinh trinh tw
xay ra ctia cac ndm nwéc trong twong lai. Xem Water Year Type, Inflow.
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Water Year Type- Loai ndm thay van: Loai ndm nwéc dac trwng cho diéu kién thay van xay ra
trong th&i han mot ndm. Loai nam ma WEAP uses - Binh thuwong, rat wét, wét, kho va rat khd — xép
hang mét nam vao mét trong nam loai dwa trén dinh lwgng tuwong doi dong nuwéce bé mat. Xem Water
Year Method.

Watershed - Lwu vwc: Xem lwu vyec.

Withdrawal Node — NGt 1ay nwéc: diém ma béat ky déi twong dung lay nuéc trye tiép tir mot
dong séng.

Z

Zone — Khu vc: Dung tich lwu tri hd chiva dwoc chia thanh bdn khu vwe, hay bén ving chia.
Chung bao gém, xép tir trén xudng dwéi, dung tich phong chéng 1, dung tich bao vé, dung tich dém
va dung tich chét. Dung tich bao vé va dung tich dém, khi két hop véi nhau, tao thanh dung tich lwu
tr& hiru ich cta hé chira.
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