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I. Mé dau

-“M4 ngudén ma™: phan mém véi ma ngudn dugc cong bd va sir dung mot giay phép
nguon mé. Giay phép nay cho phép bat cir ai ciing c6 thé nghién ciru, thay doi va cai
tién phan mém, va phan phdi phan mém ¢ dang chua thay d6i hoic da thay doi.

-“Dir lidu vé tinh”: trong khuon kho cua linh vuc tai nguyén nudc, chi cac dir lidu
khi twong thiy van nhu mua, nhiét do, d6 am, bdc hoi tiém ning, dong chay mat dugc
do ludng dwoc théng qua hoat dong cua cac vé tinh quay quanh trai dat.

- HYPE: HYdrological Predictions for the Environment (tam dich: phong doan thuy
van cho méi truong), 1a phan mém méa ngudn mo dwoc phat trién bai Vién khi tugng
Thity van Thuy Bién.

- PUB: Predictions in Ungauged Basins (tam dich: du bao dong chay cho luu vuc
khong cé tram do), 1a mot y tudng dua ra trong giai doan 2003 - 2012 bai Hiép hoi Thay
van quéc té, muc dich chinh 13 giam su bat dinh trong du béo thuy vén.

Trong quy hoach quan ly va du bao tai nguyén nudc viéc dy bao tir mua va cac yéu
t6 dau vao khac nhu nhiét do, bbc hoi.. 1a yéu té quan trong quyét dinh dén chét luong,
do chinh xac cua ban tin du bao tai nguyén nudc. Voi sy phét trién khong nging vé
khoa hoc k§ thuat thi cong viéc du bao dang ngay cang trd 1én phd bién va co do chinh
xé&c khong ngimg tang 1én. Tuy nhién, dé lya chon mot bo cong cu c6 thé md phong mot
cach chinh xac dién bién tai nguyén nude trén luu vuc, dic biét 1a trong diéu kién luu
vuc song 16n, lién qudc gia, thiéu céc dir lieu, sé liéu quan tric tai nguyén nudc 1a mot
diéu khong hé d& dang. do d6, dé lya chon mot mé hinh ¢ kha niang mé phong mot céch
t6i wu nhét cac diéu kién tu nhién & mot luu vuc, mét s cac tiéu chi dugc B.Kauffeldt
dua ra nhu sau:

- M6 hinh lya chon can phai c6 sin md mé hinh dé s dung (ma ngudn mé hoic
thong qua thoa thuan ban quyén) véi kha niang thich wng véi cac muc dich cu thé. Mo
hinh ma ngudn mé duge xem nhu lwa chon tét vai kha nang cho phép ngudi dung tu cap
nhat hay stra 16i cac doan code trong khi mé hinh ma khoa thuong gap 18i khi chuyén
giao hay cép nhat cac phién ban.

- Trong cong ddng ngudi dung hién nay. Ma phai dugc sir dung mot cach chu dong
va dugc phat trién voi cac nha phét trién chu chét dé dam bao rang su hd trg thich hop
c6 thé dugc dua ra trong giai doan ban dau va m hinh thi phaét trién lién tuc.
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- C4c yéu cau dir lidu ddu vao. Céc yéu cau vé mo hinh dit liéu ddu vao phai cé kha
nang khai thac tir co so dir liéu hién cd, ca vé do phan giai khéng gian va thoi va vé su
thay di can thiét.

- Tinh linh hoat dé cAu tric mang ludi. Pa s6 cac md hinh quy md Ién sir dung mot
C4u truc theo dang ludi trong d6 mdi phan dai dién cho mot don vi tinh toan (d6i khi
dugc chia nho thanh cac tiéu dé), nhung mot sé mé hinh sir dung cac tiéu luu vuc hoic
cac loai mién phu khac nhu cac don vi tinh toan. Trong truong hop nhu vay, tinh linh
hoat trong viéc dwa dir liéu dau vao la quan trong.

- Kha nang hiéu chinh véi cac cong cu thich hgp. Nhidu md hinh quy mé Ién s
dung céc gia tri tham sb duoc thiét 1ap vi du nhu dat da va ban do. Tuy nhién, viéc hiéu
chinh ciia cac md hinh véi dit liéu lwu lwong nhin chung gitp nang cao hiéu suét, dwoc
nhin thdy trong Dy an The Project for Intercomparison of Land surface Param-
eterization Schemes (PILPS).

- Tinh linh hoat trong giai quyét. Cac mé hinh phai dugc chay & d6 phéan giai khong
gian 1 10 km. Néu viéc chia ty 1¢ 1a can thiét thi d6 1a mét loi thé vi quy trinh rat don
gian. Néu cac md hinh ndy khéng chay duoc trong mot céu trac ludi, tinh linh hoat
trong d6 phan giai cia cac don vi tinh toan ciing can dugc diéu tra.

- Co s gigi thiéu cac tram quan tric luu luong (sw ddng bo dit lidu). D6 1a mot loi
thé néu c6 mot s6 co sé co sin co thé giGi thiéu dir liéu quan sat dé cap nhat cac mo
hinh, vi du nhu cac tram do luu Iuong.

Dé dap ung céac tiéu chi d6, mot xu hudng dang ndi 1én mot cach nhanh chéng va
dan tré nén phd bién trén thé gisi 1a ung dung mé hinh ma ngudén mé thdng sé phan b,
xu hudéng nay da tao ra co hdi méi trong viéc mé phong, du bao dong chay mat cac huu
vuc song. Trong cac md hinh thity vin ma ngudn mé hién c6 (nhu DHSVM, DLBRM,
HSPF, SOBEK, HYPE, wv...), m6 hinh HYPE (HYdrological Predictions for the
Environment) do Vién Khi tuong thiy van Thuy Dién (SMHI) phét trién dang ngay
cang tré thanh mét céng cu duoc (ng dung rong réi, gidp du bao dong chay mat cac
ngudn nudc lién qudc gia & nhidu khu vuc nhu Chau Au, Bic Phi, Nam A, Bic My,
Nam My... va duoc danh gia 1a mot trong nhitng mé hinh thity van ¢6 nhiéu wu diém
trong kha nang tinh toan va tng dung. Mot s vi du caa md hinh HYPE c6 thé ké dén
nhu sau:

- Cai tién phuong phap du bdo dong chay cho cac luu vuc khéng cé tram do (PUB)
& An Do: nghién cau str dung md hinh thity van HYPE xay dung cho 6000 Iuu vuc nho
tai cac tiéu luu vuc tai An D6 (HYPE v1.0 cho An Do) dé phat trién, cai tién phién ban
mo hinh tét nhat d6i véi PUB. Qua viéc hiéu chinh dong thoi nhiéu tram do, hé s6 kiém
dinh KGE (Kling-Gupta) cho dy bdo dong chay trong song tang tir 0.14 1én 0.64. Nghién
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http://csdms.colorado.edu/wiki/Model:DHSVM
http://csdms.colorado.edu/wiki/Model:DLBRM
http://csdms.colorado.edu/wiki/Model:HSPF

clru da chiing minh tiém ning ctia mé hinh da lwu vuc cho nganh thuy vin dé danh gia
md hinh khéng gian cua cac qua trinh hinh thanh dong chay trén mét vang réng I6n, dac
biét véi cac ving thiéu sé liéu quan tric.

- Dy béo ngudn nuéc va chit dinh dudng & cac luu vuc khong co tram do ¢ Thuy
Dién: moé hinh dong lyc chat lugng nuéc HYPE dugc ap dung cho khu vuc rong
(450.000 km2) va thiéu dir liéu & Thuy Dién nham nghién ctiu xem céc thong tin tin cay
vé sb luong va chat luong nudc ¢ thé dugc tinh toan tai cac khu vuc cé tram do va
khéng c6 tram do. Két qua nghién ctru cho thiy su thay doi khdng gian anh huong la
92%, 88% va 59% lan lugt cho luu lwong va nong d¢ cua tong Nito va tong Phét pho.
Sy thay déi hang ngay vé luu lugng va thay ddi theo mua cua nong do Nito ciing dwoc
mo phong. Tai 20 sbng I6n va khong diéu tiét c6 hé s6 NSE (Nash-Sutcliffe efficiency)
12 0.84 cho luu lugng, va 76 luu vuc sdng dugc diéu tiét 1a 0.52. Tai cac luu vuc nho,
NSE la trén 0.6.

- Ung dung trong hé théng canh béo lii ciia Vién Khi tugng va Thily van Thuy Dién
SMHI: Hé théng dy bdo SMHI bao gom cac mé hinh thily van: mé hinh thuy van HBV
duoc stir dung tir nam 1970, va m6 hinh HYPE da dugc gidi thiéu nhu 1a mo6 hinh thuy
vin b sung trong hé théng du bao. Hé thdng sir dung cac dich vu canh bao québc gia dé
cung cap dy bao i 1-4 ngay dap tng nhu cau cia cac cac co quan chirc ning va cac to
chue qudc gia, khu vuc va dia phuong.

- Két qua nén cho trinh duyét web WET (Water in Europe Today — Nuéc & chau Au
ngdy nay) nhu 1a mot tng dung tuong ty cac (tng dung du bao thai tiét, tuy nhién thay vi
s6 lidu thoi tiét, tng dung hién thi du bao luu lwong dong chay cua cac séng va sudi &
chau Au trong thoi gian 10 ngay. Khong gidng cac ung dung thoi tiét khac, WET so
sanh tinh trang hién tai voi quéa khtr dé phat hién néu luu lugng dong chay & dudi hoic
vuot mic binh thuong. Ung dung nay hitu ich véi nhitng ngudi quan Iy 1am viéc lién
quan dén mau chat luong nudc ciing nhu cac hoat dong khéc ¢ trén va gan song. WET
hd tro viéc ldy mau nuéc thdng minh va phat trién cac chuong trinh giam sat véi chi phi
hiéu qua. M6 hinh du bao xay dung cho viing Chau Au nay dugc goi la E-HYPE

Céc ung dung ciia md hinh HYPE trong du b&o ngudn nudc mat trén thé gioi dugc
thé hien trén hinh 1-1 va bang 1-1 sau:
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Hinh 1-1 Ung dung md hinh ciia md hinh HYPE trong dir b4o nguon nuéc mat trén thé gisi

Nguén: Vién Khi twong Thiiy van Thuy Pién http://hypeweb.smhi.se/

Bdang I-1 Thong tin cac #ng dung md hinh ciia md hinh HYPE trong du b&o nguon nudc mat
trén thé gidi
Tén mé hinh Khu vire ing dyng Dién tich (km2) Do phin giai (km2) Thoi doan Diém quan trac Chathrgng nric
S-HYPE Bd blefl Thyy Bién 484000 13 1961-2013 401 X
Bali-HYPE Bién Baltic 1.8 triéu 350 1971-2008 156 x
E-HYPE B0 bién Iuc dia Chau Au 8.8 triéu 215 1981-2013 181 X
Arctic-HYPE Bién Bic 23 trigu 700 1980-2009 1349 =
TTETE Séng La Plata 3.1 trigu 500 1975-2000 68 -
Niger-HYPE Séng Niger 2.1 trigu 2619 1979-2009 58 =
B b‘m;f“'l‘)if"’“g va 20 trigu 649 1979-2009 100 -
MENA-HYPE 4c
R Bé bién An dd 4.9 trigu 810 1976-2005 43 -

1. Co s& 1y thuyét mé hinh HYPE

2.1.1. Giéi thiéu chung

M6 hinh HYPE (Hydrological Predictions for the Environment) dwgc phat trién boi
Vién Khi tugng thay van Thuy Dién (SMHI). Pay 1a mot md hinh thity vin thong s6 ban
phan b caa nudc va chat lwong nude, dugc chay dudi hé diéu Window hoac Linux. Céc
mé dugc viét bang ngdn ngir lap trinh Fortran va mot ma nguon mo dudi dang Lesser
GNU Public License. SMHI d3 dua ra sang kién vé mot cong dong ma nguon mo HYPE
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dé tang cuong hop tac qudc té vé md hinh thiy van. Thong tin cu thé vé sang kién c6 thé
tim tai trang web hype.sourceforge.net.

HYPE mo phong nudc va ndng do chat dinh dudng trong canh quan & quy mé luu
vuc. Phan chia khéng gian trong md hinh dua vao cac luu vuc va tiéu luu vuc, sir dung
dét hoac d6 che phu dat, loai dit va do cao. Trong mét luu vuc, md hinh s& mé phong
cac phan khac nhau gom tang nudc ngam ndng, song va hé. HYPE 1a mot md hinh thity
dong luc véi chudi dir liéu vé mua va nhiét d6 khdng khi bat budc 1a dir liéu theo ngay.
Trong d6, khong phai tit ca cac qué trinh cung cip chit dinh dudng déu 1a dong luc. Vi
du nhu sy ling dong khi quyén, phan bén va nuéce thai. M hinh HYPE c6 kha niang mé
phong ca sé lugng va chét lugng nude trong tat ca cac thanh phan mé hinh.
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Hinh 11-1 Céc qué trinh dién toan trong md hinh HYPE

Trong thiét 1ap mé hinh HYPE, cac luu vuc duoc chia thanh céc tiéu luu vyuc. Cac tiéu
Iwu vuc chtra céc song nhanh va c6 thé c6 mot ho chira tai cira ra cua luu vuc. Mot tiéu
lwu vuc duoc chia thanh cac phan dya trén cac yéu té nhu sir dung dat va loai dat. Lép
dat dugc md ta thanh cac 16p va c6 thé dugc chia thanh ba 16p. Mé hinh HYPE ¢6 thé
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mo phong duoc nhidu cac yéu té nhu lugng mua va tuyét, @ 4m va béc hoi ciia mat dit,
su hap thy céc chat dinh dudng trong dat, dong chay dén song, hd, x6i 16 bo song, boi
Iap cira sdng, qua trinh oxi hda trong sdng ho. ..

Két qua dau ra cua md hinh bao gom: CAc chi tiéu danh gia mo phong (NASH,
RMSE, d6 léch chuan giita cac gia tri thuc do, mé phong...), Bdc thoat hoi nuéc, Dong
chay tran trén bé mat va dong chay tai cira ra timg luu vue, Lugng nudc tich liy ting
lwu vyc, Két qua van chuyén chat dinh dudng hang nim cua ting lwu vyc va ting
nguon.

Véi muc dich c¢6 duoc su hiéu biét vé cac thanh phan cu thé va cac qua trinh nudc
chu yéu. HYPE doi hoi két hop nhiéu loai dir liéu khac nhau nhu dir liéu vé khong gian
va cac phép do (chang han nhu co so dit liéu vé dia chat, cac luéi khi tuong, quan trac
do dac mau lién tuc, do dac thuc dia, anh vién tham, radar,...) véi cac qua trinh mo hinh
s6, va viéc sir dung cAc gia dinh chung dé mo ta cac hé thdng 16n & d6 phan giai cao. M6
hinh HYPE la cong cu manh dugc tng dung rong rdi ¢ nhidu noi trén thé gigi trong
nghién ctu du bdo thuy van, hai duong hoc, chat lwong khong khi, khi twong, du bao
thoi tiét.. Bén canh d6, HYPE c6 nhiéu vu diém, dac biét, md hinh c6 kha ning du béo
tong quan trén vang rong 16n (ving, luu vuc lién qudc gia, ca nude, lién luu vic) tir cac
nguon s liéu mo va sau d6 du bao chi tiét cho timg luu vuc, ving nho hon.

.

Bang 11-1 Khd ndng irng dung ciia md hinh HYPE va mét s¢ mo hinh mua- dong chdy khdc (“x”-
c0 kha nang, “-“ khong cé kha nang hodc dang phat trién, NA: khéng co thdng tin)

SPHY TOPKAPIETH SWAT VIC F]:-‘(I)-‘(,)D SWIM HYPE mHM SHE PCRGLOBWEB GEO-top

Pham vi rng dung

Khu vire thu nwréc x x x x x x - x
Luru vye séng x x x x x x x x x
Laru vyc séng lém x - x x x x x x x x
Toan ciu - x x - - x
Quy mé trang trai x - x
Ci nuwde (quic gia) x - x - -
Théng sé phin b x x x x x x x x x
Thay ddi 6 lwdi tinh x X - x - x x
Pé phin giil khong . . . . . . . « .

gian linh hoat
Mé phing theo gidr - x x - X - x X x - x
M phéng theo bwéc

thoi gian < ngay e B x NA x
MG phéng theo ngay x X X X x X x NA x x

Tac dgng cia bién ddi

g x x x x x x x x x x x

Tac dong ciia siv dung . . . . . . N . . x .

dar

Quy hoach twéi tiéu x - X X - X x x X

L gt x = x X x

Han han x x x x X x x x x x X

Sir dung nwirc - - x x NA -
Nguén: W. Terink, etc. 2015 Spatial Processes in Hydrology, Geoscientific Model Development (GMD)
8
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Cau trdc md hinh HYPE gdm nhiéu qué trinh dién ra trén luu vuc, trong d6 cac qua
trinh chinh nhu: qué trinh dién ra trén mat dat; chu trinh van chuyén trong dat; cac qua
trinh trong song, ho; va quan 1y nuéc. CAc qué trinh ndy s& duoc trinh by ¢ phan tiép
theo.

2.2.1.1.

Nhiét do khdng khi cua céc tiéu luu vuc (tempi) duoc liét ké trong tép dit liéu dau
vao cho binh quan do cao cua cac tiéu luu viyc. C6 mot vai kha nang dé diéu chinh loai
nhiét d6 nay. Mot 14, diéu chinh nhu nhau cho tit ca cac tiéu luu vuc véi tham s6 phu
thuoc vao ving tempcorr. Hai 13, didu chinh dua trén d6 cao trung binh cua luu vuc véi
tham sb chung tcelevadd (°/100m). Sy diéu chinh nay dua trén gia thiét gia tri quan sat
nam & vi tri muc nudce bién. Ba 13, diéu chinh dua trén sy khéc biét giita d6 cao cua tiéu
lwru vuc va do cao cua diém quan sat nhiét do dua trén tham sé chung tcobselev
(°/100m). Bén 1a, diéu chinh dya theo tung thang véi tham sé phu thudc vao thang
monthlapse (°/100m). Ba loai chiéu cao diéu chinh cua luu vuc khong nén st dung cing
nhau. N6 c6 thé chinh sira cho mdi 16p véi 6 chénh léch tir binh quan d6 cao luu vuc
(deltah). Nhiét d6 phu thudc vao 16p (temp) duoc tinh toan dwa trén tham sé tcalt. Ti Ié
suy giam nhiét do khong khi theo d6 cao thudng l1a 0.6(°/100m).

teobselev x | elev - obselev |
\

teelevadd x elev | monthlapse x elev

fempec=item }i +Iempeorr — —_—
P& F ¥ 100 100 100

tealt x deliah

femp=tempgc-
F PE 100

C6 mot kha niang dé diéu chinh lwong giang thuy nhu nhau cho tit ca cac tiéu luu
vuc voi tham sé chung pcaddg va tham s phu thudc vao ving preccorr. Giang thay
(preci) dugc dua ra tuong g véi do cao trung binh cua tiéu luu vuc(basinelev), va cé
thé dugc diéu chinh theo d6 cao. Giang thuy phu thudc vao 16p (prec) dugc diéu chinh
cho cac 16p noi ma binh quan d6 cao cua I6p Ién hon mot ngudng (peelevth). Su diéu
chinh nay dwoc quyét dinh bai tham sé chung (pcelevadd) véi su hiéu chinh mai 100 m.
Ngudng peelevth ciing 1a mot tham sé chung. Téng chiéu cao hiéu chinh dwoc gisi han
boi tham sé chung pcelevmax. Luong giang thuy phu thudc vao I6p ciing c6 thé duoc
diéu chinh, vi du cho thoat hoi (interception evaporation) véi tham sé riéng phu thugc
vao lop dat duoc sir dung pcluse. Thém nita, giang thay c6 thé dugc diéu chinh véi higu
chinh undercatch (undercatchcorrection) khi ma qua trinh roi ctia giang thiy la tuyét
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hodc mua & mot budc thoi gian. Ti 16 tuyét roi duoc tinh toan dua trén nhiét do hoic
mot dit liéu duoc dua vao.

orecge =precix | 1+peaddg x| 1+preccorr |x| 14| peurainx | 1-snowfraction \+ pcusnowxsnowfraction
precge =y | 147 g x| 147 l; | ! I d

basinelev +deltah - peelevih
100

preccorr, ”=MAX MIN( xpcelevadd , pcevelmax ).(l
e i gh

prec =precgex | 1+ preccorr x [ 1-pcluse ]
height \ f

Khi nhiét do khong khi (temp) quanh mot ngudng nhiét do cho mét hdn hop giang
thity (tham sb ttmp cong véi tham sé ttpd) cho ca mwa va tuyét. Khoang thoi gian cho
hén hop giang thuy dugc dua ra bai tham sb ttpi. DSi v6i nhiét do dudi ngudng ttpi,
lwong giang thuy dugc gia dinh 1a chi trong dang hat ranva duoc thém vao khdi (tuyét).
Néu nhiét o khdng khi 16n hon nhiét ¢ ngudng ttpi, lugng giang thuy dugc gia dinh la
chi & dang long. Bdi véi nhiét do trung binh, lugng giang thuy dugc gia dinh 1a mot hdn
hop cua cé&c hinh thic chat 1ong va ran vi du nhu ca mua va tuyét. Ty 1¢ (arain) luong
giang thuy (prec), roi xudng thanh mua phuy thudc tuyén tinh vao nhiét o

' 0 temp < tmp+ tpd - upi

1 temp =ttmp + tipd + 1ipi

a = | A
raimn < temp = | ttmp +ttpd < tipi |
| /

else

\ | 2 xtpi ..|
Ngoai ra phan tuyét roi (sffrac) c6 thé duoc doc tir tap tin dau vao.
a _ =l-sffrac

rain

Luong mua va tuyét roi duoc tinh tir legng hiéu chinh giang thay
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rainfall=prec xa _ snowfall=prec x| 1-a
’ ratn ratn

Luong tham tiém nang (infilt) 12 tong cia mura va tuyét tan
infilt = rainfall + melt

2.2.1.2. Sy béc hoi

Béc hoi tiém ning (epot , don vi mm) duoc tinh dwa vao nhiét d6 néu né khong
dugc doc tir tap tin (Xobs.txt). M6 hinh PET thay thé ton tai s& duwoc mo ta sau. Khi
nhiét do khong khi (temp) 16n hon ngudng nhiét do ttmp bdc hoi duoc gia dinh xay ra.
Sy tan chay cua tuyét va béc hoi cung sir dung mot ngudng nhiét do. Céc qué trinh béc
hoi tiém ning co ban (epotsase) phu thudc vao cac tham sé ty 1é cevp.

Béc hoi tiém ning co ban duge didu chinh véi hé sé didu chinh. Cac yéu té theo
mua epotcorr diéu chinh béc hoi tiém ning, vi du 1am cho gia tri nay cao hon trong mia
xuan khi khong khi thuong khd va thap hon vao mua thu khi khong khi thudng 4m hon
vao mua xuén. Cac yéu té 1a hinh sin vai hai tham sé cevpam va cevpph. Néu cevpam
bang khong thi khong sir dung. Mot cevpph khoang 45 ngay c¢6 mét su diéu chinh tbi da
Va0 gitra thang Nam (dayno = 45 + 91 = 136). Dot diéu chinh nho nhét s& 1a mot nam
rudi sau d6 trong thang Chin (dayno = 136 + 182). B4i vai gia tri 16n nhét trude do,
giam cevpph. Céc yéu té diéu chinh khac, cevpcorr, diéu chinh tham sé cevp nhu nhau
cho ca nam tuy theo viing tham sb khac nhau.

epot, =cevpx |: temp -ttmp |

bas

2xw x| dayno - cevpph |

epotcorr =1+ cevpam X sin z
365

t'/lo(:t‘pnll xXepotcorr X [ 1+ cevpcorr '|
xise \

Su béc hoi tir dat dugc gia dinh xay ra tir hai 16p trén (néu c6 nhiéu hon mot).
Luong bdc hoi tiém ning dugc gia dinh giam theo cip s6 mii véi do sau (tiy thudc vao
tham s epotdist). Luong béc hoi tiém ning dwoc phan chia giira hai 16p (epotfrac) voi
phan bd tly thudc vao sy bdc hoi tiém ning tai trung diém cua mdi I6p dét (hinh 1).
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Diéu nay sau d6 duoc st dung bai xap xi mot hinh chit nhat. Viéc phan bd do d6 1a khac
nhau cho cac l6p khac nhau.

epotl=EXP (-t’puldis.fx.mr'.ffa_\‘t'rdt'prh (1 }1‘ 2 )

soillaverdepth ‘I 2 !1 - soillaverdepth |f 1 W

epot2=EXP -epotdist x| soillayerdepth | 1 \-v-

2
areal = soillayerthick f 1 } xepotl
area? = soillaverthick \:2 ]x epot?
epotfrac| 1 \|: . areal .
v | areal +area2 |
epoltfrac | 2 '}z : area? .
: |:ul1'u.’ +area? |
VA epot ]
' /‘< 1
1 .
[/z epot1 soillayerdepth(k)
T epot2
depth N

v
Hinh 11-2 Phan bé ciia béc hoi tiém ndng giika hai lop ddt trén cing

Béc hoi trong 16p dt phia trén (evapl) duoc gii han boi su sin ¢6 cia nudc trong
dat (soil(1)) phia trén diém héo (wp (1)) va bang khéng ¢ gigi han duéi nay. Luong boc
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hoi chi twong dwong véi tiém ning duy néu nuéc vuot qué kha niang chua (field
capacity) (fc (1)) hay mat ty Ié tuong ddi I6n (tham sé Ip) cua field capacity. Giira
nhiing giGi han nay béc hoi thay doi tuyén tinh.

IF(s0il(1)-wp(1) <= ©.8) THEN
evapl = 0.0
ELSEIF(soil(1)-wp(1) > lp * fc(1)) THEN
evapl = epot*epotfrac(l)
ELSE
evapl = epot*epotfrac(1l)*((soil(1)-wp(1))/(1p * fc(1)))
ENDIF
IF(evapl>soil(1)-wp(1)) evapl = soil(1)-wp(1)

Céc tham sb we(l), fc(1), va ep(1) 1a kha ning giit nudce trong 16p dat phia trén véi
don vi mm

Béc hoi trong cac 16p dat thir hai (evap2) duoc tinh todn mot cach tuong tu. Nudc
trong dat (soil (2)) va kha ning giit nuéc (wp (2), fc (2), ep (2)) duoc do bang mm va dai
dién cho l6p dét nay.

IF(s0il(2)-wp(2) > 1p * fc(2)) THEN
evap2 = epot*epotfrac(2)
ELSEIF(s0il(2)-wp(2) <= 0.8) THEN

evap2 = 0.0
ELSE

evap2 = epot*epotfrac(2)*((soil(2)-wp(2))/(1p * fc(2)))
ENDIF

IF(evap2>s0il(2)-wp(2)) evap2 = s0il(2) - wp(2)

Tham sb béc hoi cevp phu thudc vao viéc sir dung dét, trong khi tham sb bay hoi Ip
la tham sb chung. Céc yéu t6 diéu chinh cho bdc hoi tiém ning cevpl va cevp2 la céc
tham s6 chung.

Néu sbng 1a mét vang (1a mot 16p), noé dugc gia dinh bde hoi & mic tiém ning, khi
nhiét a6 khong khi trén nhiét a6 ngudng (ttmp). Béc hoi bi han ché boi tong lwong cua
sdng.

Hb dugc gia dinh dé 1am bay hoi & mic tiém ning, khi nhiét &6 khong khi trén nhiét
d6 ngudng (ttmp). Béc hoi bi han ché bai wong cua hd.

M0 hinh béc hoi tiém ning thay thé
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Béc hoi tiém ning c6 thé duogc tinh toan bing cac loai mé hinh khac nhau.

M6 hinh 0 (mdac dinh)

Qua trinh bdc hoi tiém ning co ban (epotsase) phu thudc vao thdng sb tée do cevp va
nhiét d6 khdng khi (temp) trén ngudng ttmp. Néu epot dwgc d& cap trong Xobs.txt thi
nhing gia tri nay dugc sur dung.

epot  =cevpx (temp-timp |
base | f

M6 hinh 1

M6 hinh 1 giéng nhu mé hinh 0, nhung né s& khdng str dung epot tir dir lidu dau
vao, tham chi néu dit liéu nay ton tai.

M6 hinh 2 - Modified Jensen-Haise

M6 hinh stra d6i Jensen-Haise / McGuiness dua theo Oudin et al. (2005). Lwong béc
hoi tiém niang phu thugc vao bic xa ngoai trai dat (radext), nhiét an cua sy bay hoi
(lambda) va nhiét do (temp). Hai tham sé chung, jhtadd va jhtscale, dugc sir dung va
mot tham sb phu thudc vao sir dung dat "hé sé cay trong", kc.

epot - xMAX | 0, i x |temp+ jhtadd |
base ;h.‘\(m’c \ !

Mb hinh 3 - Modified Hargreaves-Samani

Béc hoi theo cong thirc Hargreaves-Samani dugc stra doi dé han ché "yéu té duc
(turbidity factor)". Lwong bdc hoi tiém ning phu thuoc vao bic xa ngoai trai dét
(radext), an nhiét bay hoi (lambda), nhiét do (temp) va do duc (turbidity). Mot tham sé
chung, krs, duoc sir dung véi mot tham sé phu thugc vao st dung dat "hé sé cay trong”,
kc.

epot, =MAX (ﬂ.kc‘x(],(l{)j}xrmim‘ x"”i”“’”‘ x(temp+178 | )
xise # ry

Mb hinh 4 - Priestly-Taylor

Béc hoi tiém ning theo cong thic Priestly -Taylor phu thuoc vao bic xa rong
(netrad), d6 déc cua dudong cong bdo hoa 4p suit hoi (dsatvap), an nhiét bay hoi
(lambda) va qué trinh nhiét 4am (gamma). Mot tham sé chung chung, alfapt, duoc sir
dung véi mot tham sé phu thudce vao sir dung dat "hé sb cay trong”, ke.
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dsatvap x netrad

epor =MAX | 0, kexalfapt x
e Ax | dsatvap+y |

M6 hinh 5 - FAO Penman-Monteith

M6 hinh bbc hoi tiém ning cua FAO Penman-Monteith phu thudc vao biic xa rong
xudng (netrad), d6 déc cua dudng cong ap suat hoi bio hoa (dsatvap), &p suit bdo hoa
va p suat hoi thyc té (satvap va actvap), nhiét do (temp), toc do gi6 (wind) va qué trinh
am nhiét (gamma). Mot tham s6 phu thudc vao sir dung dat "hé sb cay trong”, ke duoc
str dung

900
ke x 0,408 x dsatvap x netrad + ?

temp + 273 xwind x | satvap -actvap |

4 =,“ ¥ .
epot, 1AX 0

dsatvap ++ x | 1+0.34 x wind |

Dit lidu ddu vao cho cac md hinh béc hoi tiém nang thay thé

Ap suét hoi thuc té; Ap suat khong khi; Birc xa séng ngin xudng; Birc xa ngoai tréi
déat; Am nhiét bay hoi; Birc xa rong xudng; Qué trinh 4m nhiét; Do déc cua duong cong
&p suit hoi bio hoa; P dbc cia dudng cong &p suat hoi bao hoa; Tde d6 gi6; Do duc
2.2.1.3. Ni to' va phét pho ling dong trong khi quyén

Ling dong trong khong khi vao dét

Ling dong trong khi quyén dudi dang ling dong uét ciia IN va SP dwoc thém vao
nhu mét ndng d6 cua lugng mua. Néu tham sé (aloadconst) 12 tai ling dong wdt (wet
deposition load) khong d6i va khong phu thugc vao su hiéu chinh cua giang thity. Do d6
nong do cua lwong mua thay doi dé giir tai 1a hang sb. Lang dong kho ciia nito va phot
pho duoc cho 1a phu thudc vao thuc vat va duoc thém vao tuyét, néu khong co tuyét thi
them vao mat dat (hoac hd). Phét pho ling dong dugc thém vao PartP-pool trong 16p dét
trén va nito ling dong t6i IN néu tham s6 ponatm khéng duoc thiét 1ap. Véi IN ndng do
méi trong nude trong dt dwoc tinh todn. Tham sé ponatm chi ra rang thay vao viéc ling
dong nhu trén, mot sb su ling dong nito s& duoc bd sung vao hd nito hitu co (organic
nitrogen pool) (fastN). Lang dong nito dwoc quy dinh tai GeoData.txt cho mdi tiéu luu
vuc, trong khi su lang dong cua phét pho duoc quy dinh boi cac tham sé (chung cho
ling dong udt ciia SP va sir dung dat do ling dong khd cua PP). Ban ciing c6 thé chi
dinh truéc ndng do trong giang thiy Xobs.txt (chi thuc hién ddi véi IN, SP, va T1).
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Giang thuy va ling dong trong khong khi & céc song, hd

C6 thé chi dinh trudc ndng do trong giang thily Xobs.txt (chi thyc hién ddi véi IN,
SP, va T1).Ddi véi nito va phdt pho dé ling dong kho va wdt dugc tinh toan sao cho
ndng d¢ trong giang thily duoc thiét 1ap va mot sé lugng ling dong khé dugc thém vao
dong séng (néu nd cd mot 16p ving (class-area)) hoac nudc hd. Ling dong nito dwoc
quy dinh tromg GeoData.txt cho mdi tiéu luu vuc, trong khi ddi véi phdt pho su ling
dong dugc xac dinh boi cac tham s (chung cho ling dong uét cua SP va sir dung dat do
ling dong khd cua PP). Luong giang thity ngay duoc thém vao cac séng, hd va nong do
méi dugc tinh. Néu hd duoc chia lang dong trong khi quyén thi dugc thém vao phan ho
nhanh (fast lake part) (FLP).

2.2.2. Chu trinh véin chuyén trong dat

2.2.2.1. Gia dinh co ban

M6 hinh chu trinh ctua dat HYPE bao gom (1én dén) 3 16p dat. S6 luong lop dat va
s6 lwong gidi han thap hon twong tng cua chung (46 sau cua lop dét tinh bang mét, hinh
11-3) duoc liét ké theo 16p trong GeoClass.txt. Nhitng tang dat khac nhau c6 thé c6 sé
lwong cac 16p va do su khac nhau. Mot tang dit bao gom su két hop gitra viéc sir dung
dat va loai dit.

1 |
soillayerthick(i) soillayerdepth(i)
2
2
3
3

Hinh 11-3 Tdang dat véi nhiéu dg sau khéac nhau

Céc tham sb cua do giir nudce trong dit 1a d6 héo (wewp), d6i gitt nude (wefe) va do
réng hiru hiéu (weep). Nhiing tham s6 nay duoc loai bo va dugce quy dinh 5 trong don
vi cta chiéu sau (hinh 11-4). M hinh phan b céc kha nang giit nuéc dong déu giira cac
I6p dat, tdy thugc vao do day cua chung, néu chi c6 mot gid tri duoc thiét lap. N6 ciing
c6 kha ning chi ra 1 gia tri cho mi tham sé va I6p. M6 hinh sir dung kha ning giir
nudc, tinh theo mm cho cac 16p. Cac tham sb cua kha nang trir nudc 1a wefc, wewp,
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weep (va cac l6p phu thuéc wewpl, wewp2, wewp3, wefcl, wefc2, wefc3, weepl,
weep2, weep3) tiy thugc vao loai dat.

fractions
WcCep
pores soillayer
wefc thickness
wWewp
solid

Hinh 11-4 Céc tham sé do su giiF nuréc

% _soil(1) fc(1), wp(1), ep(1)
soillayerthick(k)|  SOil2) fc(2), wp(2), ep(2)
2
I soil(3) fc(3), wp(3), ep(3)
3 e.g. fc(3) = wefc*soillayerthick(3)* 1000

Hinh 11-5 Ldp ddt chira nieéc (mm) va céc tham sé cia kha ndng trit nieéc (mm)

Lép dét chira nude (mm) dugc thé hién trong tai ligu nhu soil(i), trong d6 i = 16p,
nhung gia tri ciing phu thugc vao tiéu luu vuc va 1op (hinh 3). Gid tri ban dau ciia do am
dét duogc thiét 1ap dé wp + fc. Céc gié tri ban dau duoc tly chon dé c6 thé thiét lap dén
bdo hoa (wp + fc + ep). Cac Iop dét phia trén cé thé gitr nhidu nude hon so véi
porevolume. Nuéc dong khong dugc coi nhu 1a mot hd chia riéng biét (a separate pool)
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Tile drainage c6 thé duogc thay thé trong bét cir 16p dat nao (Hinh 11-6). D6 sau cua
cac duong dng thoat nude bang mét (tiledepth) duoc néu rd trong GeoClass.txt cho mdi
I6p. Po sau tir 0 m duoc coi 1a duong dng thoat nudc bi thiéu.

soil layer

13

el

2 e drainage pipe tiledepth| | stream-

depth
/

a r k

strea m\\/

Hinh 11-6 Ong thodt nuée va lach déy (creek bottom) trong 16p dat thir 3

Mot do sau khac (streamdepth) duoc quy dinh tai GeoClass.txt; day 1a do sau t6i da
cua hé thdng thoat nude ddi vai dong chay to stream (hodc muong). Nudc trong dat (
Soil water) dugi muc nay khong gép phan vao dong chay cuc bo (local runoff) . Luu y
rang tit ca cac dong chay dat (land runoff) di qua cac con song cuc bo (va cé thé la cac
hd cuc bo) va sau d6 1a song chinh trude khi né di dén cira ra cua hd (outlet lake).
Khong c6 dong chay tryc tiép vao hd.

Tdng quan vé dudng din dong chay

precipitation
evaporation surface runoff (low infiltration
soil Iayer:_.-‘, | + o Surface runoff (high gw table)
1 ¥ _ = runoff
Jpercolatlon
2 groundwater table
. = runoff
El l{percolationh
drainage pipe
o = runoff through drainage pipes
3 (and macro pores)
> rUNOAF |

Hinh 11-7 Minh hoa duwong ddn dong chay trong ddt trong md hinh HYPE.

Bien chuan doan
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Mot sb bién ddu ra bd sung (additional output variables) duoc tinh toan tir cac bién
clia dat

Muc nudc ngam

M3t nu6c ngam (water table) dugc tinh cho mdi 16p dat (gwat) tir ti 1& cac 1 chia

day nudc cua do rdng hiéu qua. Néu myc nude ngam vuot qué bé mat, nudce duogce tinh
véi 100% do rong.

IF(soil(k)-wp(k)-fc(k)>0.0)
gwat(k) = (soil(k)-wp(k)-fc(k)-ep(k))/ep(k) * soillayerthick(k) -
soillayerdepth(k-1)
IF(gwat(1) > @) gwat(1l) = (soil(1)-wp(1)-fc(1)-ep(1))/1e00.

Mit nuéc ngam do luong nhu mot gia tri &m tir bé mat dat xudng dudi day. Muc
nuéc ngam dwong c6 nghia 1a dat dang ¢ dudi nuéc. Céac 16p dat thap nhat ma khéng
chira ddy nuée duoc dinh nghia 12 16p muc nudc ngam “chinh thiac” va 1a mot 16p duoc
in (is the one being printed). Lép dat & trén ndy cé thé co nude & do réng hiéu qua cua
no.

Tham hut d¢ am cua dat

Tham hut d6 am caa dét (smdf) dugc tinh cho vang ré, tic 1a hai 16p dét phia trén.
D6 1a nudc (tinh theo mm) can thiét dé lap day dat (dat) dat dén doi trir nudc(filed
capacity) (wp + fc).

(3

smdf = MAX [fc Ralzh -sail T 0

Do sau cua bang

Chiéu sau cua I6p bang trén mit dat (thuong dugc tinh néu nhiét do dat nho hon 0)
phu thugc vao nhiét do cia dat (soiltemp), va ciing phu thugc vao ham lugng nuéce trong
dat (soil), dai trit nude (field capacity) (fc), diém héo (wilting point) va hai tham sé
cfrost va sfrost.

cfrost % sfrost x soiliemp x |' fo +wp I|
I. .I

frostdepth =

soil

C6 hai tham sé dé c6 thé chon néu ban mudn do sau cua bang 1a st dung déat phu
thuoc hoac dat phu thudc. Tham sé th hai duoc thiét 1ap 1am mot
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2.2.2.2. Nuéc trong dit

Dong chay nudc ngam

Dong chay phu thudc vao muce nudc ngam trong mdi quan hé véi do sau thoat nudce.
Dong chay xay ra khi nudc trong dat dat trén dai gitr nuoc (field capactity) cia cac 1op
d4t nam trén mac dong. Dong chay phu thudc vao nude ¢ do réng hiéu qua (con duoc su
dung dé tinh toan nuwdc ngam) va hé sé thodi trao (rc). Néu dat khdng bdo hoa, dong
chay tir céc 16p dat chi phu thude vao nudc cua 16p dat d6. Dong chay xay ra tir tat ca ba
I6p dat (dong chay 1-3) xudng dén do sau thoat nudc, dé l1a mic do cua nhitng con
muong hay lach.

IF(soil(1) » fc(1) + wp(1))

runoffl = rc(1) * (soil(1)-wp(1)-fc(1))
IF(s0il(2) » fc(2) + wp(2))

runoff2 = rc(2) * (so0il(2)-wp(2)-fc(2))
IF(s0il(3) > fc(3) + wp(3))

runoff3 = rc(3) * (soil(3)-wp(3)-fc(3))

Vi du mirc d6 thoat nudc (streamdepth) dang & trong I6p thi ba (hinh 6) va lép dét
thi khong bdo hoa, cac dong chay phu thuéc vao muc nuéc ngam trén mic dudng 6ng
thoat nudc va cac cong thirc sau ddy thay thé cong thirc bén trén.

deltah = (s0il(3)-wp(3)-fc(3))/ep(3) * soillayerthick(3) -
(soillayerthick(3) - streamdepth)
IF(deltah>@.)THEN
runoff3 = rc(3) * deltah / soillayerthick(3) * ep(3)
ELSE
runoff3 = @.
ENDIF

20
| Str dung mé hinh HYPE trong du bao Tai nguyén nudc



soil surface

[y

soil layer 3

stream-
atersurface __________________ |depth

stream

Hinh 11-8 Dong chdy tir I6p ddt thir ba véi mét dong (stream)

Hinh 11-8 Twong tu nhu cac cong thirc thay déi cho céc 16p khac néu hé théng thoat
nudc ¢ trong d6. Lop dat ma nga hoan toan dudi muc lach khdng c6 dong chay ngam.

Néu mét 16p dat 1a bdo hoa, vi du soil > = fc + wp + ep, dong chay cua cac I6p dat
cling phu thudc vao nudc trong cac 1op dat ¢ trén Vi du, néu hé thong thoat nuéc & trong
I6p dat 3 va ca lop dat 2 va 3 dang bio hoa, nudc ngam trong 16p dét 1 s& xac dinh dong
chay cua I6p dét 3. Cac dong chay dugc gidi han ¢ nhitng nudc trong I6p trén déi gii
nudéec (field capacity)

deltah = (s0il(3)-wp(3)-fc(3)) / ep(3) * soillayerthick(3) -
(soildepth(3) - streamdep)
IF(s0il(3)-wp(3)-fc(3)-ep(3)>=0.)THEN Isaturated
deltah2 = soil(2)-wp(2)-fc(2)
IF(deltah2>e.) deltah = deltah + deltah2 / ep(2) * soillayerthick(2)
IF(soil(2)-wp(2)-fc(2)-ep(2)>=0.)THEN
deltah2 = soil(1)-wp(1)-fc(1)
IF(deltah2»e.) deltah = deltah + deltah2 / ep(1) * soillayerthick(1)
ENDIF
ENDIF
IF(deltah>@.)THEN
runoff3 = MIN(soil(3)-wp(3)-fc(3),rc(3)*deltah/ soillayerthick(3)*ep(3))
ELSE
runoff3 = @.
ENDIF

Hé s6 thoai trao dwoc tinh tir hai tham sd, rresl va rres2 ma phu thudc vao loai dat
va mot tham s6 chung do 1a rrcs3. HéE s6 thodi trao dwoc gia dinh giam theo d6 sau va
cac tham so cho biét gia tri hé so6 trong lop trén cung (rresl) va ¢ 1op duéi cung (rres2).
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Néu rres2 khong dugce xac dinh thi no dugc gia dinh 1a tuong tu nhu thoai trao ¢ 16p trén
cung. Tham s6 tht ba diéu chinh I6p thodi trao trén do d6 doc cha tiéu luu vuc (slope).

rresl=rresIx | 1+ rrescorr | +rres3 x slope
I. .I

rres2=rres2 x | 1+ rrescorr |

Céc hé s6 hiéu chinh khic phuc dugc cac tham s rrescorr, rresl va, rrcs2 cho cac
ving tham sé khac nhau (parreg). N6 duoc dinh nghia nhu 1a mot sy gia ting. Luu ¥
rang thoai trao duoc gii han téi mot. thoai trao dwoc gia dinh giam theo cip sé nhan va
c4c gié trj cua rresd va rres2 ap dung cho cac trung diém caa mdi 16p.

ra ~bed
re|d |=rresxe T
Céc bién b 1a mot bién s6 phu.
| rresd
OB | Tres2
b=
. soillayerthick |'.3 I| soillaverthick |'.] I|
soillaverdepih | 3 I|- - v - . A

Két qua 1a:

re| 1 |=rresd
| g

o soillaverihick |'-l I| soillaverthick ||-2 I|
re(2 |=rresixexp | -bx R L

2 2

22
| Str dung mé hinh HYPE trong du bao Tai nguyén nudc



rc |'. 3 .'|: rres2

Dong chay qua dudng dng thoat nude

Dong chay qua dong chay thoat nudc trong dudong dng thoat nudc xay ra khi muc
nudc ngam (water table) (ty 1& cac 16 lap day cua do6 rdng hiéu dung) ting 1én trén d6 sau
cua duong 6ng (hinh 7). Dong chay phu thudc vao do cao bé mit nudc ngam qua cac
duong dng (deltah, m), va mot hé sé thoéi trao trres. Tham sé thodi trao trres phu thuce
vao loai dat trong khi muc duong dng thoat nudc phu thudc vao 16p. (class). Tham sd
thoai trao dugc hiéu chinh véi hé s rrescorr hiéu chinh cho cac vang tham sé khac
nhau (parreg). N6 dugc dinh nghia nhu la mét sy gia tang.
Fres=iIrrcs X |I- I + FrCSCorr ‘I

Tuy thudc vao dng thoat nudc 16p dat ndo & trong, dong chay s& dugc tinh cho nudc
trong l6p dat do. Déi vai l6p dat k (soil(k)) 1a ham luong nuéc trong 16p dat k) dong
chay duoc tinh toan 1a tham s trres lan nude duoc tim thiy ¢ d6 rdng hiéu qua cua l6p
va cuia cac 16p dét phu 18n néu né 1a day du.

deltah = (soil(k)-wp(k)-fec(k))/ep(k) * soillayerthick(k) -
(soillayerdepth(k) - tiledepth)
IF(soil(k)-wp(k)-fc(k)-ep(k)>=0.) deltah= deltah + (soil(k-1)-wp(k-1)-
fc(k-1))/ep(k-1) * soillayerthick(k-1)
IF(deltah»@.)
runoffd = trrcs * deltah / soillayerthick(k) * ep(k)

soil surface

soil layer

__ground water table tiledepth

deltah]

q tile drainage pipe

L

Hinh 11-9 Minh hea cho tinh toan ciia dong chdy qua cdc dwong dng thodt nudc.

Chuyén huéng cua dong chay bé mit va dong chay macropore
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Néu thim hat tiém ning 16n hon kha ning tham hat, mot ngudng (mactrinf), va
nude trong cdc I6p phia trén 16n hon mot ngudng khac (mactrsm) khi d6 dong chay
macropore va dong chay bé mat xay ra. Dong chay nay duoc gay ra boi su khong day du
kha nang thim nudc cua da. Hai dong chay duoc tinh toan nhu 1a mot ty 1é phan traim
(srrate tuong (rng macrate) caa su Xam nhap tiém nang va bi loai trir khoi diéu nay.

macropart=macrate x | infilt -mactrinf |
I. .I

excessinfilt = srrate x | infilt -mactrinf |
I. .I

infilt = infilt - macropart —excessinfilt

T4t ca bon tham sé néu trén 1a loai dat phy thuoc. Néu macrate va srrate gop lai 16n
hon mét, chiing duoc wu tién hon bat ¢t tinh toan nao thyc hién.

Rucrale i, . |
macropart=| ———— | x| infilt -mactrinf |
nudacrdle + xrrale | )

. yrrale . s i
excessinfilt=| ————— | x| infilt-mactrinf |
nuacrale +srirale | )

Su thim (infiltration)

Néu thim 1a 16n hon khong, n6 s& dwoc thém vao nudc trong dat & I6p trén. Piéu
nay duoc thuc hién bat ké 1a cé khdng gian trong cac 16 dit d6. Néu nude vuot qua khdi
lwong 16 nude thi né dugc gia dinh nam trén mat dat, nhung né van thuoc vé céac I6p dat
phia trén va c6 cing ndng do.

Su ngAm (percolation)

Dong chay cta nude huéng xudng théng qua cac 1op dét chi dugc thuc hién bai cac
nudce trén déi gitt nude (nude trong do rong hiéu qua). Mot su loc qua téi da (mm /
ngay) han ché dong chay gitra cac I6p dat. BSi voi cac I6p dat phia trén, nd la mperc,
va d6i véi 16p dét the hai, n6 12 mperc2. Nhirng tham sb nay 1 phu thudc vao loai dét.
Dong chay ciing bi giGi han bai s6 luvgng nuéc tang dudi c6 thé nhan dugc.

Thoat nuée khoi l6p dat 1 toi 16p dat 2 1a
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perclx =MIN soil |'. 1 '1—11',.1;1 |" 1 ]—fc |" 1 ] Jmpercd

nhung néu khong c6 du ning luc trong 16p dét 2, hé thong thoat nudc duoc thay thé
la:

percd =wp |'.2 .'|+ﬁ: |'.2 .'|+ ep |'-2 -||—.'i'ﬂ{'f |'.2 .||+||’J|£'f'r_‘2

Va lap day lép dat thir 2
Thoat nudc khoi l6p dat 2 dén 16p dat 3 ¢ thé thé ti da

perc2x =MIN | wp |'.3 .'|+ fc |'.3 .'|+ ep |'.3 .'|—.';m'3 |'.3 .||,HII|'J£'F£‘2

D6 1a nhitng gi 16p dat 3 c6 thé nhan dwoc. Néu I6p dat 2 khong dat déi trir nude
(field capacity) véi perclx thém

perc2 =0

nhung néu l6p dat 2 voi perclx thém vao vuot qua déi trir nudc (field capacity)
perc2 =MIN | soil |'.2 .||+||’J£'f'r_‘f -Wp |'.2 .'|—f£‘ |'.2 .||,||'J£'F'£‘2.1:

Luu lwong nuwéc ngam cua khu vuce duoc tao ra bang cach tham thau thém tir dét
(xem phan trén dong nude ngam trong khu vuc).

Su trao 1én

Dong chay cé thé nhap I6p dét thip nhit, vi du dong nuéc ngadm khu vuc. Trao 1én
dén 16p dét trén c6 thé xay ra néu cac Iop dat duoc lap day.

Bio hoa dong chiy bé mit

Dong chay bé mat do muc nudc ngam cao (satoverflow) xay ra khi myuc nuwéc ngam
trong cac |6p dat phia trén dat trén bé mat. N6 phu thugc vao mot tham sé srres ma phu
thuoc vao viéc sir dung dit. Tham sb thoai trao duoc hiéu chinh véi hé sé rrescorr hiéu
chinh cho cé4c viing tham sb khac nhau (parreg). N6 duoc dinh nghia nhu 13 mét su gia
tdng.
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SITCS=SHCsS X | 1+ rrcscorr

satoverflow=MAX | srrcsx| soil |'. I .'|—11',.';I |'-| "|— fe |'. I .||—£',f? |'. I I| 0.

Dong chay dugc loai bo tir cac I6p dat trén cuing nhat. Téng dong chay bé mat (do
muyc nudc ngam cao va kha nang thim nuéc thip) duoc tinh toan va in ra.

Dong chay Macropore

Dong chay Macropore xay ra khi sy xam nhap tiém ning va nudc trong cac 16p dat
phia trén 1a Ién (xem Chuyén huéng cua dong chay bé mat va dong chay macropore &
trén). Dong chay nay dugc gay ra boi mot kha ning thim nudc han ché cua dit. Dong
chay Macropore (macropart) duoc thém vao Iép ma trong d6 ¢6 mach nuéc ngdm nim
tai d6. Nude dwoc thém vao 16p nay chi cho dén khi day (va hdn hop) va vuot qué bi
méc ket trong cac 16p trén. Mot tinh toan vi du v& myuc nudc ngam trong 16p k, 1ap day
1a nudc bi mic ket trong c&c 16p nam phia trén.

newsoil = soil(k) + macropart
IF(newsoil > wp(k)+fc(k)+ep(k)) THEN
fill = newsoil - (wp(k)+fc(k)+ep(k))
soll(k) = wp(k)+fc(k)+ep(k)
ELSE
fill = e.
soil(k) = newsoil
ENDIF

Nuéc khdng chay nguoc lai vao céc I6p trén nhu trong truong hop cua dong chay
ngam.

2.2.2.3. Chu trinh ciia tuyét
Tuyét tan
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Theo mic dinh, tuyét tan chay xay ra khi nhiét 6 16n hon nhiét d6 ngudng. Luong
tuyét (mm) ma tan ra (tan) phu thudc vao tham sé tuyét tan cmlt, nhiét d6 ngudng tham
s6 ttmp va nhiét d6 khong khi (temp).

melt=MIN | cmltx | temp-timp |, snow
! i

Céc tham sb cmlt va ttmp c6 lién quan viéc sir dung dat. Cac tham sé ttpi la mot
tham s6 chung, nhung phién ban truée d6 luén bang mot. Cac tham sé ttpd 1a chung

MG hinh tuyét tan

M hinh tuyét tan thay thé c6 thé ton tai, nhung khong dwoc md ta day du & day.

M0 hinh 0 (méc dinh)

M6 hinh chi s6 nhiét do, khong c6 tuyét phu rong

melt=MIN | cmltx |temp-ttmp |, snow
L I

Mb hinh 1
M0 hinh chi sb nhiét do, voi tuyét phu rong

melt=MIN | cmltx |temp-ttmp |, snow |xsnowcover
I. I

M6 hinh 2

Nhiét ¢6 va md hinh chi sb buc xa, véi tuyét phi rong

T uyét phii

Thong thuong tuyét duoc gia dinh dé che toan bd 16p néu c6. Mot cach khéc néu
cac tham sé dugc dua ra, phan tuyét phi (FSC) trong mét 16p duoc tinh toan duya trén
nuée tuyét trong duong. Viéc thiét 1ap dua trén Samuelsson et al. (2006). Trong thoi
gian tao nén tuyét phu sy gia ting nhu mot chirc ning ctia nudc tuyét trong duong cho
dén khi mot gia tri téi da (n6i chung tham s6 fscmax) 1a dat. Sy gia ting nhu mot chic
nang ctia nudce tuyét twong duong cho dén khi mot gia tri téi da (tham sé fscmax chung)
la dat.
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fsc =fscmaxxtanh (0.1 xsnow |

Chung ta ciing c6 thé chi dinh mot 16p phu tuyét tbi thiéu (tham sé chung fscmin).
Ngay sau khi cac khu vuc tuyét phu dat trén mot ngudng nhat dinh (fscmax-fsclim),
viing tuyét phu duoc xac dinh boi mot mdi quan hé khac ma dai dién cho su phan bé lai
cua tuyét trong muia dong. Trong trudng hop ndy, tuyét phii ndy phu thudc vao goi tuyét
t6i da trong sudt mua dong (snowmax) va yéu to phan phdi lai tuyét pha ma phu thuoc
vao sy thay doi vé do cao (stdelev, o léch chuan cua do cao trong tiéu luu vuc) va viéc
sir dung dat.

SR

fse =

sHowmaE fyodist
fscdist = fsedist0 + fscdist] x stdelev

Céc yéu t6 phan b tuyét (fscdist) duge xac dinh bai 3 tham sé phu thudc viéc sir
dung dét; fscdist0 va fscdist] trong phuong trinh tuyén tinh va mot gia tri tdi da. Ciing
trong truong hop nay tuyét phu dugc gisi han boi cac tham sé gia tri toi da va tdi thiéu.
Khi két thac mua tuyét (dugce xac dinh bai tham s chung fsckl) bién snowmax dugc
giam dan nham thiét 1ap lai truéc khi mua dong tiép theo dén:

- frckexp s is

]

| | ol -
SHOWRIAX = SHaOowmax - | ffﬁ‘kf XEROWMAX -Snow I| 4 IT
L ! SR

N MW
< fsck!
SROW T

Céc cong thic phu thuge vao hai tham s chung, fsckl va fsckexp, noi fsckexp phu
thuoc vao thoi gian (ts la gidy cho mdi budc thoi gian mo phong).

D6i v6i miia dong khi cac goi tuyét chua dat dinh nghia ciia goi tuyét Ion, cong thirc
dau tién dugc sir dung trong subt ca moa.

Nhiét d6 ddt va chiéu séu tuyét

Nhiét do I6p dat (soiltemp) duoc tinh nhu ti trong cia ba nhiét do; nhiét d6 cua l6p
dét vao budc thoi diém trude d6, nhiét do dat & d6 sau sau (deeptemp) va nhiét d6 khong
khi (temp). Trong s6 cia dat sau la hang s6 (0.001), trong khi trong sé cia nhiét do
khong khi (weightair) phu thugc vao d¢ sau tuyét (snowdepth) va cac tham s. Bo nho
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dat The soil memory (soilmem) phu thudc vao d6 sau va viéc sir dung dét, véi cac tham
s6 surfmem va depthrel. Bo nhé cua nhiét do cuoa dat sau 1a mot tham sé chung
(deepmem).

deepmem for deepremp

soilmem= iy
- depthrel=depih | k I|

surfmense VL for soil laver k

. |
weigth  =—
air soilmem + 10 xsnowdepth

deeptemp=weight xtemp+| l-weight | xdeeptemp
iy iy

sailtemp=weight xtemp+| l-weight -weight x sailtemp+weight xdeeptemp
air air deep deep

Trong mé hinh d6 sau tuyét mac dinh, mat do tuyét (snowdens) phu thudc vao do
tudi cua tuyét trong ngay (snowage). Mat do tuyét cho tuyét méi (sdnsnew) va su gia
tang mat do vai tudi tuyét (snowdensdt) 1a cac tham sb chung (~ 0,1 ~ 0,002). Do tudi
cua tuyét tang 1én mot voi mdi budce thoi gian, nhung duoc coi 12 tudi (0) véi bat ky
tuyét mai.

[ snowage+ 1 I|:=-< oldsnow
I. .I
snovwage=

|' elelsnow + snow fall I|
I. .I

snowdens=sdnsnew + snowdensdt x snowage

0. L= snow
snowdepth=
.'l'.F!-I'J"I-I-'l‘.EI-E".F!.'I'
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Trong mé hinh do sau tuyét thay thé, mat do tuyét (snowdens) duoc tinh biang mot
yéu td nén chat. Mat do tuyét cho tuyét mai (sdnsnew), mat do tuyét tdi da (sdnsmax), ty
I& nén compactation cho nhiét do thap (sdnsrate) va do nén compactation bé sung cho
nhiét 6 cao (sdnsradd) tat ca la cac tham sé chung. Su thay doi trong mat do tuyét
(densdt) do sy nén mdi budc thoi gian duge tinh nhur sau:

densdt=sdnsrate x | sdnsmax - snowdens |

Cho nhitng ngay lanh (nhiét d6 nho hon mét ngudng ttmp), va

densdt= | sdnsrate +sdnsradd |x | sdnsmax - snowdens |
L I v I

cho nhitng ngay 4m &p.
2.2.2.4. Song bang

Lép bang duge chia thanh snowfields va bang. Cac khu vuc song bang dugc tinh tur
khéi lugng song bang, nhung dwoc gidi han bai cac khu vuc 16p. Cac méi quan hé la:
eX]

glac  =coef x glac
vl : area

coef =glacveoef x¢*

Céc hé s cong thirc coef va exp tdn tai trong hai bién tlly thuoc vao loai séng bang.
Hé s6 coef dau tién dwoc tinh 1a san pham cua EXP (c), trong dé ¢ 1a mot sy didu chinh
khéi lwong song bang va mot tham sé chung (glacvcoef / glacvcoefl) tiy thugc vao loai
song bang. Hé s thir hai, exp 12 mot tham sé chung (glacvexp / glacvexpl) tuy thudc
vao loai song bang.

Kiéu mic dinh 1a 0 = song bang, loai thay thé 1a 1 = chom bing. Loai song bing
dugc dua ra nhu 1a ddu vao hodc dwoc xac dinh bai néu khu vuc 16p 12 trén hoic dudi
mot ngudng (Mot tham s chung). Céc gia tri mac dinh cho cac mdi quan hé luu lugng —
dién tich (volumn-area)duoc dua trén Radic va Hock (2010). Cac méi quan hé khu vuc
I6p duoc st dung néu loai bang khong duoc dua ra va ngudng dugc thiét lap

Ban dau gia dinh rang cac séng bang bao phu toan b 16p. Ddi véi snowfields |, tat
Ca cic qua trinh dat dwoc tinh nhu cho cac cac 16p dat chung. Goi tuyét chi duoc tinh
cho snowfield, vi du do sau tuyét duoc gia dinh bang 0 trén song bang. i véi cac song
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bang, tat ca luong mwa duoc thém vao cac song bing. Tan chay song bang dwoc tinh
nhu sau:

melt=cmlt x [ temp-timp |
I- |

Bing tan, tuyét tan chay trén canh dong tuyét snowfield va/hoic mua duoc thém
vao dat. Nhu vay dét dai dién cho toan bo khu vuc 16p bang. Nong do trong nudc tan
chay bang bang khong. Diéu nay c6 nghia rang bat ky su ling dong trong khong khi cua
céc chat dinh dudng bi mét trén séng bang.

2.2.3. Song va hd

2.2.3.1. Gia dinh co ban
M6 hinh HYPE c6 thé gém hai loai séng, séng cuc bd va dong chinh, va hai loai h,

hé cuc bo (local lakes) va cira hd (Hinh 11-10). Dong chinh va cuc bo c6 mat & tat ca cac
tiéu luu vuc va chiéu dai caa mdi loai dwoc tinh bang cin bac hai cua dién tich tiéu luu
vuc. Déi véi cac dong chinh, chiéu dai cua cac cua kénh rach trong mdi tiéu luu vuc co
thé dwoc cho 1a diu vao (> 0). Séng co thé 1a mot 16p dat- sir dung dt (soil-land-use) va
sau d6 1a 1 ving. Nhung séng ciing ¢ thé 1a mot chiéu (tic 13 khong c6 mot phan dién
tich tiéu Iuu thudc vé sdng va khong co gidng thuy bd sung vao séng). Tat ca cac dong
chay cuc bo(local runoff) chay vao sdng cuc bo (local river) va ca hai dong chay nay déu
di qua dong chinh. Ctra ra cua hd (olake) nhan duoc toan bo nude tir thuong nguon va
nuéc bo (local waters). H6 cuc bo (ilake) nhan mét phan caa dong chay caa dong chay
cuc bo

local

runoff
T \\I\o\?al stream

_ inflow from
N fraction of | upstream

x\local flow a.l' subbasins
i

ilake /

/
remaining K /

local flow \\h________-—— \\Hﬂnv&r
\‘

olake

outflow to \
downstream
subbasins

Hinh 11-10 Sor dé biéu dién ciia song va hé i HYPE, va két néi giira ching.
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Hai loai ho la céc 16p riéng biét. Sir dung dat va 16p dét (Iop SLC) dwoc gén voi
ting loai ho duoc liét ké trong GeoClass.txt. Giang thay, lang dong trong khong khi va
béc hoi cua sdng va hd nuée duge tinh toan trude, trong khi dong sdng va dong chay
vao, qua trinh chuyén ddi va cac dong chay ra cua cac ho duoc tinh toan sau d6. HO va
song duoc tinh toan trong phan qua trinh truyén ciia md hinh sau khi tat ca I6p dugc tinh
toan cho cac tiéu luu vyc.

Mot cira ra cua hd c6 thé 1a mot phan caa mot hd 16n hon. Sau d6 né dugc goi la
mot Iuu vuc hd. Luu vuc hd 1a olakes trong tiéu luu vuc gan d6. Cira ra cua hd ma
khong phai Iuu viuc hd dwoc nhic dén bén dudi cira ra cua hd don gian(simple outlet
lakes) .

Ctra ra cua hd don gian ¢ mot ngudng. Céc dong chay ra két thic néu muc nudc
giam xudng dudi ngudng. HO6 co d6 sdu trung binh dudi ngudng duoc quy dinh tai
GeoData.txt nhu lake_depth tinh theo mét. Pay ciing 1a gia tri ban dau cia hd vé muc
nudc. Muc nuwde hién tai duoc ky hiéu la wim trong hinh 11-11. For printing, muc nudc
cua cira ra cua hd (bién dau ra weom) dugc tinh bang mét va c6 thé thiét 1ap mot mac
tham chiéu (wOref) trong LakeData.txt dé c6 duoc hé thdng mot chiéu cao nhu bat ci
quan sat muc nudc caa hd. woref cia hd duoc thém vao myc nudc vuot ngudng. Co thé
diéu chinh dau ra weom cho bién d6 thuc té cua thé tich binh thuong (regulation
volume) (wamp), diéu nay c6 thé hiru ich vi hd dugc gia dinh c¢6 chiéu thang ding trong
cac tinh toan.

lake water surface
outflow

ﬁ
wim (m) threshold

lake_depth (m)

wOref (m)
Hinh 11-11 M4t cuia ra cua hé véi mét sé bién

Mot hd cuc bo ciing c6 mot chidu sau ngudng dé sir dung nhu 1a gia tri bit ddu. Do
sau (thong sb gldepi) 1a chung; n6 1a nhu nhau cho tat ca cac hd cuc b va duge do bang
mét. Trong GeoData.txt ban c6 thé chi dinh bao nhiéu lwu lugng théng qua cac dong
chay vao hd cuc bo. Phan con lai cua dong nudc cuc b truc tiép dan dén séng chinh
(main river watercourse).

Str dung cac thdng s6, c6 thé chia ho thanh hai phan, mot dong Iuu chuyén nhanh
hon (FLP) va mét voi dong chay chdm hon (SLP) (Hinh 3). Chirc ning nay dugc St
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dung cho cac md phong cua cac chit dinh dudng dé moé phong su phan ting, siét
(strangulation) hodc nhiing hién turong khéc c6 thé han ché hoa tron cua hd nudc. Véi
tinh ning nay, cac dong chay qua hd theo lich trinh dudi day. Viéc phan chia duoc xac
dinh bai thong sé deeplake, d6 1a phan ciia SLP thé tich ban dau caa hd, thé tich con lai
(bién thién) trong ho 1a FLP. Thong sé fastlake dinh phan ho tir noi cac dong chay ra s&
duoc thuc hién.

evaporation

precipitation| alternative
inflow
part of outflow outflow
fomFLP___, 1 o
- % PN L - === A
/ s 47 B
~ |FLP A
N [ ¢ 1~ Paft of outflow
‘..é\‘ SLP { ffom SLP
regional.. ‘..‘ flow in /
groundwater \  patreen /
inflow i/
\ L J
\ /
% /
N =4

Hinh 11-12 Chia mgt hé nuréc thanh hai bg phdn va dong chdy lién quan dén hé.

Céc dong c6 thé c6 sy tré pha va su suy giam cua dong chay. Su tré pha lam dich
c4c dinh nhung khong 1am suy yéu dong chay, trong khi sy suy giam bao gom ca tré pha
va sy giam cua dinh (smooths out peaks). Dong chay c6 mot thé tich chét trong do thoi
gian 6n dinh (residence time) cua cac chét tan dugc ting 1én trong d6i S0 v&i nuée va
ndng d giam dan (smoothed out) hon theo thoi gian.

Céc qua trinh thong thudng cua soéng

Giang thuy

Luong mua ngay duoc thém vao séng néu né co dién tich va nong d6 méi dugc
tinh. Lwong giang thuy duoc phan chia gitta river water in damping box and queue
according to the respective volumes.

Bay hoi

Néu soéng c6 dién tich (1a mot 16p), né béc hoi va ndng d6 méi duoc tinh.

Thuan tré pha (Pure delay)

Viéc cham tré tai song (watercourse) (transtime) trong ngay dugc xac dinh bai chiéu
dai cua ciia séng (rivlen) va van toc téi da cua nude (rivvel). Van toc tbi da 1a mot thong
sb chung voi don vi la m/ s. Viéc cham tré trong sdng cuc bo phu thude vao kich thude
tidu luu vue, nhu chiéu dai dong tinh tir dién tich cua né. Viéc cham tré 1a mét tinh tién
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don thuan (pure translation). Sy tré nay duoc chia thanh ca ngay (ttday) va cac bo phan
trong ngay (ttpart).

rivien

transtime = 1
riveel Bo6d 10

tiday=INT |transtime |
L I

tipart = transtime - REAL | ttday |

Céc dong chay vao cia song duoc luu trit trong hai mang (riverq va riverc) cho dén
thoi diém cho né chay ra. Cac dong chay ra duoc tinh trong sb bang cach st dung cac
phan ciia ngay hom do6 trong sudt budc thoi gian

transq = (1-ttpart)*riverq(ttday) + ttpart*riverq(ttday+1)
IF(transq>@)THEN
transc = ((1-ttpart)*riverq(ttday)*riverc(ttday) +
ttpart*riverg(ttday+1)*riverc(ttday+1)) / transq
ELSE
transc = 0.
ENDIF

Sau khi tinh toén cua dong chay ra, cac gia tri trong mang duoc chuyén chuyén tiép
mot ngay. Su tré (trong mét tiéu luu vuc) dugc gidi han t6i da 1a nam ngay.

Sw tré va su giam

Néu su cham tr& trong cac sdng(watercourse) ciing bao gdm mot a damping of the
peaks giam xoc cac dinh??? sau d6 mot phan cua sy tré duoc coi la tinh tién, trong khi
mot s6 khac nim ¢ damping. Tinh tién dugc tinh trude va sau d6 luu lwong di qua mot
hop tuyén tinh tao nén damping. Cac thong s damp cho biét bao nhiéu sy cham tré& do
s& xay ra trong hop suy giam (attenuation box), va thoi gian dich giam twong tng. Néu
khong, tinh tién dugc tinh theo cach twong tu nhu trén.

) rivien
totaltime =

riviel 864 1114
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transtime= | 1-damp |x totaltime
I. I

Két qua tir sy tinh tién (transq va transc) di vao damping box. Tinh tién dong nuéc
duoc thém vao suppression box, ma dugc gia dinh 1a hoan toan hdn hop. Thoi gian tré
trong hop suy giam (attenuation box)(kt) dugc tinh tién sang mot hé s6 suy giam tuong
g (riverrc). Hé sb thodi trao (recession coefficient) sir dung dé tinh toan dong chay ra
tir hop (dampq) 12 mot ham cua thé tich trong hop (riverbox).

kt=damp x totaltime

. <14kt
riverre=1 .-kt +kt % ¢

dampg=riverrc x riverbox

Viéc cham tr& trong hop suy giam (attenuation box) la & trung tdm cua lec hap dan
cua dong chay (khéng phai 1a 1a dinh) va khong dugc tinh toan chinh xac (xem phuong
trinh dao ham cua su thodi trao trong hop suy giam (attenuation box) bén dudi). Do dé
c6 thé c6 mot sy khac biét & mot sy cham tré dinh gitra viéc sir dung su cham tré don
thuan va cham tré voi damping, mac do van téc t6i da duoc thiét lap dé cung gia tri.
Trong truong hop cua damping van toc t6i da thong sé rivvel c6 thé gan ding.

Additional smoothing of dead volume

Dung tich chét (deadriver) c6 thé duoc sir dung dé c6 dugc thém can bang nong do
trong song. Sau do, cidc phuong trinh dong chay cho hop suy giam (attenuation box)
(riverbox) la:

dampg=riverre x | riverbox - deadriver |

Trong trudng hop nay, gi tri ban dau cua attenuation box bang voi dung tich chét,
Dong chay vao vao cac hop duoc tron Ian vai toan bo thé tich. Hién nay diéu nay thé
hién mot pha lodng nong do bai vi gié tri ban dau ciia nong do trong hop 1a khdng. Hién
nay u6c tinh dung tich chét phu thudc vao khu vue thugng luu. Do sau dwoc tinh toén tir
c4c théng sb dead (m™2 / km ~ 2) va khu vyc thugng nguon (km ~ 2), chiéu rong dugc
gia dinh 13 10 l4n do sau va chiéu dai séng (m) dugc wéc tinh 14 can bac hai dién tich
cua tiéu luu vyc trir khi né duoc thiét 1ap gitra cac dir liéu dau vao. Dung tich chét dwoc
tinh nhu sau

35
| Str dung mé hinh HYPE trong du bao Tai nguyén nudc



deadriver =dead » upparea x rivlen

Dung tich chét c6 thé dwoc st dung ngay ca khi khdng can tran ap cua nudc (damp
=0).
Dao ham cia phuong trinh suy thodi trong attenuation box
Phuong trinh thoi gian lién tuc cho sy thay doi vé thé tich S trong mot hd chira la:
I!I..‘:' o

Khi i (t) 12 dong chay vao va q (t) 1a dong chay ra. Néu ching ta gia dinh rang cac
dong chay ra I ty 1& thuan véi thé tich chung ta c6 dwoc biéu thirc khac cua su thay doi
trong S. k 1a & trong mét don vi thoi gian.

1

|'iII | _ ‘q )
qlt =z
oS dy
— =k =
i i

Két hop hai phwrong trinh nay cho mdt phwong trinh bac mot c6 thé dwoc giai quyét
bang céch si dung phuong phép "tich phan yéu t6™:

dy +1 i
o T

n'f”kq i EIJ'.-'L
el Kk

P ]_ O T l.lk
qf|li":|=;Tf{|li":|L' ar

Trong truong hop ndy, ching ta c6 mot dong chay lién tuc trong mot bude thoi gian
dai 1 ngay. Gia dinh rang cac dong chay trong mot budc thoi gian 1a 1 va dong chay ra
Q.Nhitng dong chay nay 1a twong dwong vai cac dong chay roi rac. Béi vi I 1a khong ddi
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trong suét thoi gian budc (i (t) = 1) Q ¢6 thé dwoc tinh toan. Xac dinhy (t) = e~ {t/k} q
(t) va tich phan phuong trinh thir hai & trén, tir 0 dén t (t = 1, mot budc thoi gian)

i I
! |'.r :l L ‘
dy r||.r loTlk
f Iﬂi‘ = _ﬁ_‘ & Llill N
! |'.U :I 0
1
[ PR | Tk fk
_‘r|a"|—_‘r|'f]"|=JIT fﬂ dr=1 [ " "1
0

¢ qlt)qlo)=r [ o

g(t)=q(0)e" 4| 1

Tinh Q cho budc thoi gian (trung binh cua q (t)) va thay thé cac dong chay ra véi
thé tich.
|

gt )ar

o 7 Ly -tk Stk
0= =jq0)e" w1 (1 ar

(ar 0

il

= ik : ik
=q|0|[e “dt+l [l-e " dt

o 0
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=q(ox| & (e ) Ver(r0)r | & e

=1 [ 0 | | k-kg o)

o= 1+ "1 K-S [0)

Hé s6 thodi trao (recession coefficient) duoc dinh nghia 1a ty 1¢ dong chay ra sau
mot xung dong (inflow pulse). Do d6, n6 dugc tinh toan ¢ day la r = Q / I dudi gia thiét
rang thé tich bt dau co thé duoc bo qua, s (0) = 0.

Ddi voi mot dong chay thuc, thé tich c6 thé di nhién khdng thé bo qua bang céach
nay va méi quan hé chi 1a tuong dbi.
Bank-full flow

Bank-full flow dwoc st dung cho su x6i mon cua cac phdt pho trong cac con song
(xem Sedimentation). N6 duoc do xap xi boi cac dong chay hang ngay cao thir hai trong
nam qua.

Dong cuc bd (local river)

Céc con sdng cuc bd ¢ chidu dai bang véi can bac hai cua dién tich tiéu luu vyc.
Dong chay cua céc tiéu luu vuc tao thanh dong séng cuc bo. Céc dong chay trong sdng
cuc bo bi tré va giam nhu dd mo ta & trén. Cac dong chay dan tir séng di dén hd nudc
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hoic tryc tiép vao sdng chinh. Ty 1é dong chay ma di qua cac hd nude duoc dua ra trong
GeoData.txt (icatch).

Dong chinh (Main river )

Mot dong sdng chinh c6 mat trong tat ca cac tiéu luu vyuc. Chidu dai bang can bac
hai cua dién tich tiéu lu vuc, néu n6 khong duoc quy dinh tai GeoData.txt. Tai cac khu
vuc khong co nude dén tir thugng nguon nhung van ¢ mot dong chinh, nhung né chi
nhan dugc dong chay cuc b sau hd cuc bd. Trong tiéu luu vuc véi nude dén tir thuong
nguon, dong chinh s& 1a tong cua cac dong chay tir ho cuc bo, ty I¢ dong chay trong
dong cuc bo khéng chay vao céac hd cuc bo va nudce tir thuong nguon.

Céc dong chay tré vé tir mot tang ngam nudc duoc thém vao dong chay cua dong
chinh.

Dong tir thuong ngué‘n cde tiéu lwu vue

In GeoData.txt it is given to which subbasin(s) the (main) outflow from each
subbasin flows. Dong chay thuong luu vao dong chinh cua cac tiéu luu vice dudi ha luwu.
Dong chay vao dong chinh cia mét tiéu luu vuce dugc tinh bang cach thém céc dong
chay ra tir khu vuc thugng nguon. Nong do 1a trong sé dong chay bang ti 1é chia sé
tuong quan.

Céc qué trinh thong thuong & hd

Giang thuy

Khi giang thay hay mua vao hd cac ndng do duogc tinh toén lai. Cac ho duoc gia
dinh tron 13n hoan toan néu théng sé deeplake khéng Ién hon 0.

Boc hoi

Hb dugc gia dinh ¢6 sy bay hoi nudc va ndng dé ciing duoc tinh toan lai.

Duong cong quan hé dong chay

Puong cong quan hé nham tinh toan lwgng chay ra Ion hon mét ngudng trong mot
vai truong hop.

I

qlt J:k x| wlr J]-w 0

Trong chuong trinh phuong trinh duoc giai biang phuong phép tuyén tinh héa
(linearization) (Lindstrém, 2016). Néu s6 mii cua dudng cong quan hé biang 1, nghiém la
tuyét d6i, néu sé mii khac 1, sir dung két qua xap xi.
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HJ dia phuong (ilake)

Hb dia phuong c¢6 dung tich dwoc xac dinh bang dién tich va théng sé chung cua do
sau (gldepi). Dong chay vao la phan tram cua dong chay song dia phuong. Nudc thém
vao dugc gia dinh tron 1an hoan toan néu deeplake = 0. Dong chay ra dugc tinh bang
dudng cong quan hé tong quét (cac tham sb gratk va gratp).

HJ thodt don gian (olake)

Dong vao
Ctra ra nhan duoc ca tir dong chay mat va dong vao tir thwong ngudn théng qua
song chinh. Mot hd thodt olake ciing c¢6 thé nhan tir nude dudi dat.

Dong ra trong trieong hop dwong cong quan hé tong quat

Néu muc nuée (wlm) cao hon ngudng (lake_depth) thi dong ra dugc tinh theo
phuong trinh sau:

(

0 . for wim -:Fuffc*dmn,_l

| BRI

I| . Jor grata =)

erafa |
r= ek wparea” win - lake
outflow < g i |._ depihs |

 gratp

gratk | wim - lake . for praja=0

depth :l

\

Trong d6 gratk, gratp va grata 1a cac thong s6 chung &p dung cho tat ca hd trong mo
hinh. Thuong ngudn (uparea) dwoc bao gom trong phwong trinh néu théng sé grata >0.
Néu muc nude dudi ngudng nay thi khdng c6 dong chay ra.

Dong ra trong trwong hop dwong cong quan hé cu thé

Trong file LakeData.txt mot dudng cong quan hé c6 thé thay thé céc théng sb
chung. Piéu nay dugc thuc hién bang cach diéu chinh rate va exp 16n hon 0 trong file
LakeData.txt.

) L BX]
outflow=rate x | win —lake _depth |

Ho diéu hoa
Mot quy trinh diéu hoa don gian ¢ thé thiét lap trong LakeData.txt cho céc cira ra.
C6 hai phuong phép chinh cta quy trinh didu hoa. Phuong phéap dau tién 1a xac dinh mot
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hing s6 luu lwgng dong chay gitra ngudng hd va mot muc nudc thap hon. Phuong phap
thir hai xac dinh sy khac nhau ctia duong cong quan hé cho hai giai doan.

Luu Iuong

Dong diéu hoa chay ra doc lap véi muc nusc (wim (m)) giira ngudng
(wO/lake_depth) va mot muc nuéce tdi thiéu (wmin). Trong khoang nay, luu luong
(gprod) duoc sir dung. Luu lugng c6 thé phu thuoc vao thoi gian trong nam va muyc
nuéc. Muc nuéc téi thiéu khdng chi 1a mot muce nude, ma con dugc tinh tir thé tich didu
hoa (regvol) va dién tich bé mat hd. Do d6 né khong quan trong su thay doi cua dién
tich theo do sau.

spillway flow

#
wi

regvol/area _
produktion flow

wmin

lake_depth

Hinh 11-13 Minh hea ciia cac bién va dong chdy diéu hoa
Néu muc nudce & trén ngudng cho phép, dong chay duoc tinh bang dudng cong quan
hé (dién hinh & dong chay tran) hoac tat ca nudc bi xa di, tuy nhién it nhét 1 bang luu
luong (gprod):
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IF(wlm>we) THEN
IF(rate>@)THEN
outflow = rate * (wlm-we)**exp
ELSE
outflow = MAX((wlm-w@) * 1000. / qunitfactor, gprod)
ENDIF
ELSEIF (wlm>wmin)THEN
outflow = MAX((wlm-wmin) * 1@e@. / qunitfactor, qprod)
ELSE
outflow = @.
ENDIF

Céc bién dau vao rate, exp, gprod, regvol, w0, gamp va gpha c6 thé tim thay trong
file LakeData.txt. Ngudng d6 sau cho phép (lake depth) c6 thé thiét lap trong
LakeData.txt sau d6 sir dung thay thé gié tri trong GeoData.txt. Bién wmin duoc tinh tir
regvol va dién tich hd:

wnin = w@ - regvol * 1000000. / area

Luu luong c6 thé c6 hai gi tri khac nhau trong nim d6 nhung phu thudc vao ngay
ciia nam. Xac dinh bang cé& bién dau vao gprodl, gprod2, datumi va datum2. Thoi ky
diéu hoa 1 giita datuml va datum2 cé luu lwong gprodl, trong khi thoi gian con lai
trong nim c6 luu luong gprod2. Néu khdng tly chinh ngay s& tao ra luu lugng khong
dbi va bang gprod1. Luu lwong c6 thé duge lam cho thay ddi theo hinh “sin” ma chu ky
trong mot nam cao nhat vao thang 12, thap nhit vao thang 6. Diéu nay thuc hién bang
bién dau vao gamp. Néu nguoi ding mudn thay doi chu ky mua thi phai thiét lap gpha
(mic dinh 12 102).

gprod = gprod*(1. + gamp * sin(2.*pi*(dayno+gpha)/365.))

Mt khac, luu lugng suy giam tir myc nay khi c6 mot muc nudc thap tai dap. Dong
chay s& bi giam tuyén tinh tir san lugng toan phan cua thoi gian d6 trong ndm xudng 0
khi nudc trong dau thap hon wmin.

Hai duong cong quan hé
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Regulated outflow can also be calculated from different rating curves for the
regulation periods. The rating curve parameters are the specific rate and exponent of is
lacking the general rate and exponent.

n

q,r|:.r .'|=E: ®| w |'.r .'|—u'”

Ngudng duong cong quan hé (w0) dugc xac dinh bang bién dau vao woref dugc sir
dung cho thoi ky diéu hoa 1 trong khi ngudng nay dugc thay doi trong thoi ky 2. Su
hoan chuyén nay xac dinh théng qua bién deltaw0

wl=wlref +deltaw()
bap

Céc dap sir dung cho muc dich khac nhau c6 thé tiy chinh & dau vao. Quy tic tinh
toan dong di khoi dap do vay phu thugc vao muc dich sir dung cua dap do. Mot hd didu
hoa ma chua chi dinh muc dich st dung 6 thé sir dung cac phwong phap dwa ra & trén.
Céc cira hd dang dap duoc xac dinh trong DamData.txt.

Cac dap duoc phan loai boi thé tich didu hoa (regvol) gitta muc nuéc téi thiéu
(wmin) va ngudng t6i da (W0). Muc nuéc tdi thiéu khdng han 1a myc nuéc thuc sy,
nhung duogc tinh tir thé tich diéu hoa (regvol) va dién tich bé mat cua dap. Do d6 néd
khong xét dén su bién thién dién tich theo do sdu. Dudi ngudng téi thiéu (wmin) s&
khong cé dong chay ra ngoai.

Déi voi dap mét luu lugng wu tién duoc tinh todn. Gié tri nay dwoc dem ra néu dap
van con trong thé tich diéu hoa, tuy nhién gié tri khong 1on hon ngudng nho nhit. Néu
thay vao d6 muc nudc tai dap cao hon nguong w0, phuong trinh chay tran (duwong cong
quan hé) duoc sir dung. Dong chay ra & muc I6n nhit phuong trinh chay tran va luu
luwong wu tién.

Bién dau vao bao gom rate, exp, regvol, gamp va gpha cd trong file DamData.txt.

Céc dap ndi chung

Luu lwgng ma dugc uu tién xa ra cia mot ngay dugc tinh tir dit liéu diu vao cua
dap. Luu lugng nay (qprod) c6 thé khong d6i hoac bién thién hai 1an mdi nam. Diéu nay
xac dinh boi cac bién dau vao gprodl, qprod2, datumi va datum2. Thoi ky diéu hoa 1

gitra datuml va datum2 c6 luu lwgng gprodl, trong khi thoi gian con lai trong nam cé
luu lwong gprod2. Néu khong thiét 1ap ngay thang s& cho cung luu lugng trong ca nim
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(qprod1). NEU khéng c6 gi4 tri cua gprodd, gprod dugc tinh trung binh hang nim cua
dong chay vao dap ma di duoc nhap vao ban dau.

Luu lugng ¢6 thé giam tir muc nay khi myuc nudéc tai dap thap. Luu luong s& giam
tuyén tinh tir luu luong day da (khi myc nuée cao hon gidi han) xubng 0 khi muc nude
trong dap thap hon wmin.

Dap tudi tiéu va 2- Pap cap nudc

Dams of these purposes uses the production flow determined for all purposes as it

Dap kiém soat 1

Céc dap ngan lii s& cd ging giir tréng va sin sang nhan mot luu luong 16n. Luu
luong uu tién duoc tinh tir luu lugng vao trong ngay hom do (Qinftoday) & muc thap,
nhung khi hé s6 vao cua dong chay dat ngudng (qthresh) cho dong chay lon.

Néu dong vao ngay hom d6 < ngudng vao (qthresh) va néu muc nudc < ngudng
(w0), xa ra dong (gprod = Qinftoday). Néu myc nudc cao hon mot ngudng, xa ra nhiéu
hon dong vao (vi du 1a m kho dap) (gprod=min(Qinftoday*krelease,qthresh). Néu dong
vao > ngudng vao (qthresh, vi du xa lii) chi xa mot lugng I6n nhit cho phép,
gprod=qthresh. Hé s6 nhan vai dong vao (krelease) 1a tham sé chung.

Pap thay dién

Dap thiry dién sir dung luu lwong dung cho moi muc dich, tuy nhién cé thé thay doi
hé sé6 mua. Hé s6 nay thay ddi theo chu ky “sin”, dinh vao théang 12, va thap nhét vao
thang 6. Thuc hién véi bién vao gamp. Néu ngudi ding muén st dung pha mua khac cé
thé cho gpha mét gia tri khac (mac dinh 1a 102).

2% % | dayne +gpha I|
I. .I

‘od =gprod x 1+ ® 81 :
gprod =gpro Gamp X sin 65

HO thoat nudc véi hai ctra ra

Mot hd thoat nudc khong thudc hd luu vuc c6 thé c6 hai cta ra trong file
LakeData.txt. CAc cira ra c6 thé chia 1am hai loai khac nhau phu thudc vao phwong phap
xé4c dinh dong ra. HYPE s& dinh nghia mot loai ctra ra dya trén cac bién hién thi trong
LakeData.txt. Sau déy 1a cac bién chi dinh can thiét dugc dua ra cho mdi loai cira ra.
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Cac loai cira ra:

La mot ctra ra voi dong ra 1a Iuu lugng (duy nhat). Luu lugng c6 thé duge xac dinh
bang céac hang sé trong cac mua khéc nhau hoac sy tiy chinh theo ham sin. Xém phan
Luu luwong & trén. Dinh nghia cic bién trong LakeData.txt: regvol, (rate=0,
maxQprod=0, minflow=0).

La mot cira ra ¢6 dong ra 1a Iuu lugng (gidng loai 1) nhung véi mot gid tri I6n nhét
Iwu lwong cho phép (cao hon). Néu dong ra tir cac ctra khac I6n hon 0, phan cua dong
chay s& bi guri qua ctra ra nay nhu 1a mot phan cua luu lugng. Céc bién ¢ trong file
LakeData.txt: regvol, maxQprod.

La duong cong quan hé xac dinh dong ra véi mot ngudng khong doi. Cac bién trong
LakeData.txt: rate (deltaw0=0, regvol=0, maxQprod=0) .

La duong cong quan hé xac dinh dong ra véi mot ngudng khong doi twong uwnggs
VGi ngudng cua cira ra dau tién. Loai nay chi str dung cho cira ra thir hai. Céc bién trong
file LakeData.txt: rate, wOref (regvol=0, deltaw0=0).

La dong chay xac dinh boi Iuu lugng thap hon ngudng, va bsi duong cong quan hé
cao hon ngudng. CH thé 1a Iuu lugng va chay tran tir mot nha may thay dién xa vao cling
moét ha luu cua tiéu luu vuc. Céc bién trong file LakeData.txt: regvol, rate
(maxQprod=0, minflow=0)

La mot ctra ra vai dong chay 1a luu lugng xac dinh béi cac duong cong quan hé
khac nhau cho cac mua khac nhau. Xém Hai dudng cong quan hé phia trén. Céc bién
trong file LakeData.txt: rate, deltaw0 (regvol=0, maxQprod=0)

La mot cira ra v6i dong ra 1a Iuu lugng xac dinh bai hai dudng cong quan hé (gidng
loai 6) nhung v&i mot Iuu lugng 16n nhét cho phép. Néu dong ra tir céc ctra ra khéc 16n
hon 0, phan dong chay d6 s& dugc giri qua cira ra ndy nhu 1a mot phan cuaa luu luong.
Céc bién trong file LakeData.txt: rate, deltaw0, maxQprod (regvol=0)

La mot cira ra véi dong ra la dong thip nhat. Dong chay thap nhit nay dugc xéac
dinh giéng nhu luu lwong vai cac hang sé ¢ cac miia khac nhau hoic ty chinh theo ham
“sin”. Céac bién trong file LakeData.txt: regvol, minflow (rate=0, maxQprod=0)

Dong chay téi thiéu xac dinh bai luu luong dudi mot ngudng. Mat khac dong chay
tran dugc xac dinh boi mot duong cong quan hé phéi trén ngudng. Pay co thé 1a mot
dong chay “méi truong” cling voi chay tran. Céac bién trong file LakeData.txt: regvol,
rate, minflow (maxQprod=0)

Két hop cua cac loai cika ra

Céc vi du cua sy két hop céc loai cua ra:
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- A hydropower plant where the production flow and spill goes to the same
downstream subbasin (outlet type 5), but where a second spill outlet goes to another
subbasin (outlet type 4).

- Mot thay dién véi mot luu luong ude tinh trung binh va chay tran & myc nuéc cao
dugc md phong bang cach két hop Iuu lwong (kiéu ctra ra 1) voi duong cong quan hé
xéc dinh bang chay tran (kiéu 3)

- Gibng nhu trén véi mot thity dién c6 luu lugng & mot nhanh va chay tran & nhanh
khéc (kiéu 3), nhung trong truong hop nay luu lwong I6n nhét cho phép dugc gia dinh
cao hon Iuu lugng trung binh (kiéu 2). Cé nghia 1a néu chay tran dug tinh do muc nudc
qua cao, mot phan cua dong chay s& dan vao nha may thuy dién va nhap vao luu lugng
nhanh dau tién.

- Mot thay dién c6 dong luu lwgng & mot nhanh (kiéu 1) va mot dong téi thiéu (moi
truong) cong vai chay tran & song cii ma di vao tiéu luu vuc khac (kiéu 9).

- Mot hd vai hai cira ra ¢6 dong chay xéac dinh bang duong cong quan hé cho mdi
cira (ciing ¢6 thé c6 cac ngudng khac nhau) dwoc mé phong bai su két hop cua kiéu 3 va
kiéu 4.

Nhiéu kiéu két hop khéc c6 thé dwoc &p dung, nhung khong phai tit ca cac kiéu cira
ra nhu vay c6 trong thyc té. Khong st dung nhitng kiéu sau:

QOutlet 1 Outlet 2
1 2
1 4
2 1
2 2
2 4
2 7
2 8
3 5
3 9
4 all
5 3
5 9
6 4
7 2
7 4
7 7
7 8
8 2
8 4
8 7
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QOutlet 1 Outlet 2
8 8
8 9
9 3
9 4
9 5
9 8
9 9

Sw thay déi ciia dong chdy nhdnh sau khi cdp nhdt dong chay tong

Sau khi tinh dong ra tir hai ctra ra, duoc thuc hién riéng biét, tong luu lugng ra co
thé cao hon ngudng. Trong trudng hop nay dong ra sé bi cit giam. Khi cap nhat tong
dong ra tir hd vai hai cia ra véi tong luu luong do dwoc thyc té, dong chay trong cac
nhanh tuong mg ciing phai dugc tdy chinh. TUy thudc vao loai cira ra diéu nay dugc
thuc hién boi cac phuong phap khac nhau.

Nhing hd duoc phan chia cu thé giita luu lwong vao nhanh tran duoc xir ly sao cho
luu lugng duge uu tién hon. Véi c&c cta ra ¢6 luu lugng cuc dai, dong chay dugc
chuyén sang nhanh c6 gia tri lon nhat, phan con lai chay vao céc nhanh khac. Céc hd
khéc néu c6 dinh nghia rd rang gitra luu lwong va nhanh chay tran, phuong phap nay
dugc 4p dung nhung sir dung luu lwgng hién tai nhu 13 gi tri cuc dai. DSi véi cac hd co
Iru luwgng cuc tiéu trong mot nhanh, dong chay téi thiéu duoc vu tién nhat. Uu tién thir 2
dugc gan cho luu lugng cua cac nhanh khéc (néu c6). Cubi cling dong chay con lai duoc
géan cho nhanh chay tran (kiéu cira ra 9) hozc khéng c6 dong nho nhit (kiéu 8). Cac kiéu
két hop con lai thi dong chay méi thay ddi ty I voi cac dong cil.

Hd thoat (olake) dong vai trd nhu 13 hd luu vuc

Mot olake c6 thé 1a mot phan caa hd 16n. N6 sau d6 duoc goi la hd luu vuc cua hd
I6n hon. Cac hd luu vue duoc tinh cach khac néu ching nim bén trong mot hd hoic la
céi cudi cung, vi du kiéu hd vai dong chay ra.

Dong vao

Mot hd Tuu vuc ¢6 thé nhan dong vao tir cac thuong nguon va tir nuée dudi dat.
Dong vao gidng nhur ddi véi olake don gian (tham khao & trén).

Dong chdy giira cac ho heu vuc

Dong chay qua mot ho bi tach ra va cac hd luu vuc xay ra chi mot huéng dua theo
maindown (c6 thé branchdown) , khdng c6 su trao doi hai chiéu giira cac ho luu vuc.
Déi véi cac ho luu vuc ¢ thueng ngudn ma chay vao mot hd Tuu vuc khac, tit ca nude
phia trén ngudng bi rat. Nguong cia hd (gidng nhu hd Iuu vuc cubi) duge sir dung,
khong c6 ngudng ndi bo nao gitra cac ho Tuu vuc. Néu muc nudc trong hd (wim) cao
hon ngudng (w0 hoac wmin).
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Dong ra tir cac ho luu virc

V6i cac hd Tuu vue, dong ra duge uéce tinh bang mot duong cong quan hé, c6 thé 1a
mot phuong trinh cy thé hodc phuong trinh tong quat hodc boi mot quy trinh. Do tét ca
nude (trén ngudng) trong hd (tir tit ca cac hd Iuu vuc) tich lity trong hd luu vuc cudi
cling, myc nude khong dwoc sir dung truc tiép, tuy nhién c6 thé tinh lai nham tinh dong
chay ra tir hd d6. Muc nuéc & hd luu vuc cudi ciing (wlm) duoc tinh tir dién tich ho tiéu
luu vuc (area) véi tong dién tich (lakearea). Néu két qua muc nudc (wlake) cao hon
ngudng (wthresh) dong chay s& duoc tinh bang duong cong quan hé.

wlake = (wlm - wthresh) * area / lakearea + wthresh
outflow = rate * (wlake - wthresh)**exp

Ngudng c6 thé thay dbi theo nim nhu da miéu ta & phan Hai dudng cong quan hé &
trén. Néu muc nuéc nam dudi ngudng thi dong ra bang 0 hoic néu luu lwong diéu hoa
dugc st dung thi chinh 1 luu lvong d6. Xem phan Luu luong. Luu luong ciing dwoc 4p
dung trong viéc tinh lai muc nuéc.

Tién khai bao thé tich ho

Trir khi muc nude ban dau da duoc chi dinh & mot file nao d6, muc nudc cac hd bit
dau véi myc nudc & ngudng cua dong ra. C6 nghia 1a ddi véi ilakes va olakes don gian,
mot muc nudc bang vai gldepi hoic lake depth. Cac dap duge dé & mirc nuéc cao nhat
(bang véi lake_depth), trir truong hop dap kiém soat 1t ma da duoc dé khé lic ban dau.

Déi vai cac hd ma dong ra dugc chi dinh bang mot dudng cong quan hé, muc nuée
cta hd s& cao hon muc nude ngudng cua dong ra. Muc nuéc can bang sé phu thudc vao
d6 I6n cua dong vao va tham sb trong duong cong quan hé cia dong ra. Tuy vao thoi
gian luu cua nudce trong hd nd ¢6 thé can thoi gian dé cho muc nude nay duoc thiét 1ap
va cho t6i khi d6 thi dong ra cuia hd s& dwoc md phong thap hon vén ¢6. Do d6 md hinh
can mot kiéu xoay thoi gian.

Bai boi c6 thé dwoc md phong lién ké vai song chinh hodc hé thoat. Khu vuc bai boi
la mot phan (fpf) cua classarea. Dién tich bé mat sdng/ho 1a phan con lai cua classarea.
Bi bd bi ngap khi nuéc ¢ sdng hay hd vuot qua mot mic nhat dich. Nudc & khu vuc
ngap c6 thé tro lai séng hay ho hoac bi gittu khi myc nudc cua phan ngap lut rat.
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Me flaoding, low outflow, dry plaln Flooding, nising, high flow

Flooding, peaking, high flow Post-flooding, backfiow, medium outflow

auT

Past-Nosding, flooded plains, no back-flow, low outflow

ouT

Hinh 11-14 Nam trueong hop ngdp lut

Céc qua trinh bai bdi phé bién

Muyc nuée khu vuc béi boi va phan mé rong bi ngap (aplain, m2) duoc tinh tir thé
tich (volplain, m3), dién tich I6n nhat (amax) va muc nuéc khi dién tich ngap lut mo
rong nhat. Phuong trinh can bang nuéc dugc giai bang mot phuong trinh bac 2. S\\é dat
muc nuéc ching ta mudn néu nude da duoc phan bd déu ¢ hd va béi boi.

w.rfpfar.n ® v w2

plair i
JRRE

wi . wa
_ plain T max

i =
plain fvm

= ® classarea
1ax Iﬁ}f
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Hinh 11-15 Minh hoea cac bién béi bai cia ho

Phan trao d6i ciia nuéc gitra hd (hodc sdng) va bai boi duge xac dinh bang muc
nude twong tng (wibody va wiplain), phuong trinh can bang nuéc (wlequil)) va ngudng
giita cac thyuc thé nudc (flbody/flplain). Néu muc nude vuot qua ngudng va cao hon
muc nudc cua bai boi, dong chay tir cac khu vuc c6 nudc vao bai bdi duoc tinh:

= x MIN J) = -wl | owl =
T=" bty ToPlain W ke T pody | equit | " iake ™ body

Néu muc nudc & bai bdi vuot qua ngudng va cao hon mirc ciia ving nudce thi dong
chay tir bai bdi tré lai viing nude khong ddi:

* MIN wl

=rec - W | wi -
4 plainToBody plain plain egquil plain plain

Muyc nuéc bai boi (wiplain) va mirc d6 ngap (apiain/amax) €0 thé duoc xuét ra tir mo
hinh véi mot hd thoét hoic séng chinh cé bai bdi.

M5 hinh bai boi don gian

M0 hinh nay mé phong giang thity (thuong 1a mua) 1én khu vuc bai boi va sy bay
hoi ctia nuéc, bo sung vao su trao doi nudc giita song hodc hd va bai boi. Tat ca giang
thiy vao bi bdi déu di vao nudc ngap.
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MO hinh bii bdi véi qué trinh cua dat

M0 hinh bai bdi nay tinh tit ca dong chay trong dét va khu vuc khéng ngap cia bai
boi. Dong chay mat tir dat bdi di vao nuwdc ngap, khdng gidng nhur dong chay mat & dat
lién di vao song. Giang thuy va bdc hoi duoc tinh cho ving dat ngap va khéng ngap.
D6i véi phan dat, tuyét, tham va dong chay mat, percolation, tile drainage va
groundwater runoff dugc tinh nhu 1a dét thong thuong. Sy tham tir nude ngap lut vao
dét c6 thé xay ra. Regional groundwater percolation chi duoc tinh cho viing ngap va tir
song.

B E

Hinh 11-16 Minh hea dong chdy dat bai boi

2.2.3.5. Su chia nhanh

Dong chay ra tir mot tiéu luu vuc c6 thé chay theo mot hoic hai hudng. Dong chinh
chay theo lach chinh, noi ha ngudn cua tiéu lvu vuc da duoc miéu ta trong file
GeoData.txt. Néu c6 sy phan nhanh, nhanh dong chay di sang mot nga ngudn tiéu luu
vuc khac. Bat ky dong chay nao ciing c6 thé chay ra ngoai bién mé hinh, ching sau d6
khong con lién quan dén mo hinh nita. C6 hai cach dé xac dinh dong chay vao céc
duong khac nhau. (1) Phan chia cua tong dong ra dugc xac dinh trong file
BranchData.txt. (2) Dong chay ra dugc tinh & hai cta ra riéng biét va sau do bi phan vao
cac kénh. Phuong &n thay thé thir hai xem trong phan Ho thoat véi hai cira ra. Sy phan
dong chay vao hai kénh ¢ file BranchData.txt dugc miéu ta bang bon thong sé:
mainpart, maxQmain, minQmain and maxQbranch, tat ca dwoc thiét lap trong
BranchData.txt. Gia tri O cua cic thong sb nghia 1a ching khong dwoc sir dung. Dong
chay chinh (mainflow) dwoc tinh tir tong (q) theo:
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Phan con lai ciia dong chay tong di vao cac nhanh. Hinh sau dwa ra mot s6 vi du cia
su két hop cac thong sé.

Serie 1: mainpart = 0.5, minQmain = 2, maxQmain = 10, maxQbranch =0
Serie 2: mainpart = 0.5, minQmain = 2, maxQmain = 0, maxQbranch =5
Serie 3: mainpart = 0.5, minQmain = 0, maxQmain = 10, maxQbranch =0

Serie 4: mainpart = 0, minQmain = 2, maxQmain = 0, maxQbranch = 5
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Hinh 11-17 MJi lién hé ciia dong chinh véi dong téng trong 4 trireng hop két hop cac thong
s6 khéc nhau

52
| St dung m6 hinh HYPE trong du bao Tai nguyén nude


http://www.smhi.net/hype/wiki/lib/exe/detail.php?id=start%3Ahype_model_description%3Ahype_routing&media=start:hype_model_description:mainflow.png

20
18
16
14
E [ )
L
= - ——5eriel
£ 10 il
E -l Seriel
E B
g Seried
4 ——Seried
2
0
1 3 5 7 9 11 13 15 17 19 21 23
total flow

Hinh 11-18 Mdi lién hé ciia dong chdy nhanh véi dong tong trong 4 trirong hop két hop cac
thong so khac nhau

2.2.4. Quan ly tai nguyén nwéc

2.2.4.1. Cac cong trinh ngdp nuodc
Dé xem tong quan phan gia thiét co ban va giai thich cac bién moi xem phan gia
thiét co ban trong muyc Séng - H6

Nhitng cong trinh ngap nudc (wetland) dugc mé hinh ¢ day 1a nhirng ao hd nhan tao
nho. Chang c6 dién tich va do sau cu thé, tuy nhién lugng mua va bdc hoi dugc bo qua.
Dong chay di qua khong bi tic dong ma chi gidng nhu séng - hd théng thuong. Ching
duoc “dat” trudc sdng trong quéa trinh tinh toan. Dong chay mit (local runoff) bi lay mot
phan vao ving co nudc dia phuong (Irwet), phan con lai chay tiép khdng ¢ anh huéng.
Tuong ty, sdng chinh (mrwet) chay mot phan vao khu cé nudéc, phan con lai chay qua
khdng anh huong.

Trong ving c6 nudc, ham lugng nito vo co cau luu (retention) dugc md phong. Su
cau luu va tdng ham luong phédt pho ciing dwoc tinh todn. Téc d6 nhitng qua trinh nay
khong d6i (teta=1.2, tkoeff=20, inpar=2.3, sedpar= 0.09, and uptpar=0.1). Giéi han cua
ham luong cau luu 14 99.9% téng s6. Luong cau luu (retIN, retTP, g/d) phu thudc vao
cip bac cua théng sb, nong @6 va dién tich ving ngap nuée, dbi véi nito vo co con phu
thuoc vao nhiét do trung binh trong 5 ngay. San luong (prodTP, g/d) phu thudc vao cip
bac cua thdng sb, ndng do cua dong chay vao, dién tich va ham cua nhiét do:
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inprar x INcone x rempl xarea
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retIN =
retTP=sedpar x TPconc x area

prodTP =uptpar = TPin x area X teta x |'. temp0-teoeff I|

Nguyén ly chung

Hé théng tudi tiéu 1a mot trong nhimg co sé cia quan ly ngudn nude. Do do, mod
hinh HYPE chi trong mo phong tudi tiéu dya trén mot hé cac nguyén ly. Dau tién la
tinh toan nhu cau nuéc. Tiép theo 1a tinh toan lrgng nudc dwoc rat di (tir cAc ngudn tudi
tiéu da duoc thiét lap trude d6). HYPE c6 thé md phong nude rut di tir cac tiéu luu vuc
bén trong bién mé hinh (tly thudc vao tinh sin c6 ciia nuéc) hozc tir nhitng ngudn nam
bén ngoai md hinh (véi lugng nudc khdng gidi han). Cudi cing lwong nude rat di duoc
phan loai theo ngudn géc. Mat khac, lwong nudc hao hut gitra nhu cau, sy rdt va sir dung
ciing duoc tinh toén.

A class is irrigated if the crop type associated with it is irrigated (GeoClass.txt). A
crop is irrigated if the irrigation input variables in the CropData.txt file are defined and
non-zero (plantday, lengthini, kcbini, lengthdev, lengthmid, kcbmid, lengthlate, kchend,
diref). Irrigation also requires appropriate values in the MgmtData.txt file (gw_part,
regsrcid, irrdam, region_eff, local_eff, demandtype) and the par.txt file (pirrs, pirrg,
sswcorr etc.). See the FileDescription document for more details on each file and each
parameter.

Mot 16p duge xem 1a dd nhan nudce khi loai hoa mau lién quan ctia né da nhan nude
(GeoClass.txt). Mot loai hoa mau dwoc coi 1a nhan nuée khi bién dau vao cé trong file
CropData.txt va c6 gia tri khac 0 (plantday, lengthini, kcbini, lengthdev, lengthmid,
kcbmid, lengthlate, kcbend, diref). Sy tudi tiéu ciing yéu cau cac gia tri hop Iy trong
MgmtData.txt file (gw_part, regsrcid, irrdam, region_eff, local_eff, demandtype) va file
par.txt (pirrs, pirrg, ssweorr, v.v.). Tham khao FileDescription dé c6 thém thdng tin vé
céc thdng sb.

Nhu cau nudc tudi tiéu

Nhu cau nude tudi tiéu dugc tinh theo ngay cho mdi nhém (j) khi hét qué trinh tinh
toan can bang nudc trong dit. C6 hai phuong phap dé tinh Ia thiét lap trong md hinh
HYPE, mét loai cho hoa mau ngap nuéc (vi du lta nudc) va mét loai cho cac hoa mau
kho. Bién dau vao imm_start va imm_end trong file CropData.txt dinh nghia hai thong
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s6 (1) diém khai dau va két thic cua thoi ky ngap nuéc va (2) hoa mau cé bi ngap hay
khong (néu gia tri bang 0 c6 nghia la hoa mau khong ngap nudc).

Hoa mau kho

Dbi v6i hoa mau khd (non-submerged crops), qua trinh tinh ton dua trén phuong
phép hé s6 FAO-56 (Allen va cong su., 1998). Phuong phap hé sé kép duoc sir dung do
chi tiét hon phwong phéap hé sé don, ciing nhu phu hgp cho cac mé hinh can bang nudc
theo ngay. Do sy thoat hoi nuéce thuc vat 1a yéu té chinh danh gia nhu cau nudc cua hoa
mau, md phong tudi tiéu & day tap chung vao danh gia tham sd thoat hoi nuéc tiém ning
(Tp) ¢6 str dung hé s6 hoa mau basal (Kcs) va can cir trén tong béc hoi tiém niang (ETo)

T =K _ xET
P Ch i

ETO dya trén sy linh dong nhu da miéu ta & trén (ETo = epot) ¢ day dua theo
Wisser va cong su (2008)). KCB phu thudc vao loai hoa mau va trang thai vat hau hoc
(phenological stage), dugc dinh nghia trong file CropData.txt. Giai doan dau, KCB
khong déi nhung sau d6 ting tuyén tinh trong sudt giai doan dau, phat trién dén giai
doan gitra thi lai tr& vé khong d6i. Cudi cung KBC bét dau giam tuyén tinh lic giai doan
giita bat dau hét cho tsi khi két thic qua trinh. Sy bién thién cua ETO va KCB tao nén
thay doi & TP (Hinh 11-19). Allen va cong su (1998) da dua ra cac gia tri dién hinh cua
KCB.
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Hinh 11-19 biéu dién ETo, Tp, KCB, va SSW déi véi mét logi ngd tréng trén nén dat thd tam
trung tai khu viec Nam Au. Cac bién quan trong hinh thanh nén KBC dwoc biéu dién mau xanh.

Tai mot budc thoi gian bat ky (ngay), trudc tién mé hinh tinh toan su can thiét cia
tudi tiéu sau d6 méi tinh dinh lugng cta nude. Luong nudc can duge danh gia bang
céch so sanh ham luong nudc trong dat hién tai (H) véi han muac cua tudi tieu (Ssw hay
con goi la han muc thiéu hut nudce trong dat):

ifH =| § S XP.‘;.‘.-'W CORR X AWC | —irrigate

trong d6 H 1a d6 4m cua dét trong (vi du trén wewpl va wewp?2 trong tang dat 1 va
2 twong tng). AWC 1a lugng nuée tdi da trong dat trong cua I6p s6 1 va sé 2 (vi du téng
cua fcl va fc2). Sla mot phan caa AWC (wewp). Dugi hoa mau s& gap tinh trang thiéu
nudc, kich hoat nhu ciu tudi tiéu. Ssw thay doi timg ngay dong thoi ciing phu thudc vao

loai hoa mau va TP:
( + )
S _=1-| DL +0.04x|5-—
SW ref 0.95

DL 1a mot loai hoa mau biéu thi mirc d6 sut giam nudc (thuc chat 1a phan cua
AWC ma c6 thé bi sut giam trudc khi hién tuong thiéu nudc xay ra, dwoc xac dinh bét
dau tir muc dudi cua wefc). Allen va cong su (1988) dua ra cac gia tri dién hinh cho
DLrer . Phuong trinh Ssw 12 dang chinh sira (mét chdt) cua phuong trinh FAO-56 gdc
nhim dua vao thuc té 1 chi c6 TP dugc s dung. Mot dang dién hinh cua Ssw duoc
biéu thi trong hinh 3.1. Ban dau, Ssw bi giéi han trong khoang 0.2-0.9, tuy nhién né c6
thé thay ddi vai thong sb Pssweorr (ssweorr trong file par.txt) toi gi tri I6n nhat 1a 1.

Néu su tudi tiéu 1a cin thiét, lvong nuéc ciané ( 1+ +7) c6 thé dinh tinh bing
ba phuong phap trong mé hinh HYPE (s& duoc lya chon bai bién demandtype trong file
MgmtData.txt)

Mothingsé  1-2+1 (xac dinh bai thong sé irrdemand trong file par.txt)

W = =AWC-H
Phu thugc vao sirc chtra cua khu vee: 72+

Phu thudc vao xéc dinh phan cia Ssw (- 474 iwdfrac trong file par.txt), cu thé:
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W =mi S5 =P *AWC-H |xP A -H
[.p,j SWT SSWCORR iwdfrac W

Ty 1& nay c6 thé Ion hon 1. Vi dy, dé thoat mot lwong vuot qua 10% cua

W, b, AWC
$S_{SW}$, $P_{iwdfrac}$=1.1. ':1-7 tuy nhién bj gi¢i han bsi .

Hoa mau ngap nudc

Sy tudi tiéu vao hoa mau ngap nudc tao nén mot muc nudc ngap bén trén bé mat

ciia dAt (Wisser va cong su., 2008). Muc nuéc ndy 13 hing sé ban dau ( [mmdepth
immdepth trong file par.txt). Sy tudi tiéu tré nén can thiét khi muc nudc nam dudi mot
mirc xac dinh:

ifH <WP +FC +EP +P

= irrigafe
inmele pefe &

Do d6 nhu cau tudi tiéu chinh bang véi lwong can dé dat téi mac ngap nay:

W, , =WP +FC +EP +P

1.0, irtiicle pit T

Néu thoi gian ngap nuéc ngén hon thoi ky cua hoa mau, Wi p trong thoi ky khong
ngap duoc tinh gidng nhu loai hoa mau khd. Nham duy tri mot myuc nudc ngap cu thé, vi
du, s& can phai tay chinh cac thong sé dat va dong chay mat cua 16p hoa mau ngap nudc.
Khi Wip; da duoc tinh cho mdi phan loai trong tiéu luu vuc, tong lugng nudc can cua
toan b tiéu luu vuc (Wi p) duoc tinh theo:

Nudc tudi ti€u rit di

Nuéc tudi tiéu co thé duge lay tir nhiéu ngudn khéc nhau (Hinh 2). Trong mét tiéu
Iuu vuc nhit dinh, nuéc cé thé duoc ldy tir hd, sdng chinh va & tang sau cia nudc dudi
dét. Mt khac, nudce ciing ¢ thé dwoc lay tir song chinh, hd cua mét tiéu luu vuc khac.
Céc ngudn nay c6 thé duoc st dung doc 1ap hoac két hop véi nhau. Trong mot truong
hop khac, HYPE ciing c6 thé rat nuéc tir mot ngudn vé han nam ngoai bién mé hinh.
Diéu nay dugc xac dinh trong file info.txt va c6 thé ap dung vao tat ca céc tiéu luu vyc.

Luong nudce rut dugce tinh ngay sau lugng xa dia phuong (local discharge) va lugng
xa & thuong ngudn két hop véi dong chay di vao song chinh caa mét tiéu luu vuc cu thé.
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| AY B Irrigated field
| @ / ~ Sub-basin
N ~ A Dam
7 ) River
e () H"--\\ % Groundwater source
". Irrigation connection
\ /" (@ Type of source
« @/ ‘
\ @ mex / () Sub-basin number
'\_\ < /r
|-.\\ ® 1
| @ e |'

Hinh 11-20 So d6 minh hoa cac nguén tudi tiéu trong HYPE. Nude tudi tidu co thé rit tir (i)
cdc dap trong tiéu heu vic (olake va ilake), (i) song chinh trong tiéu heu viee, (iii) nude meéi ddt,
(iv) ddp (olake) va cd séng chinh tir c&c tiéu luu viec khac.

Tuwoi tieu hao hut bén trong tiéu luu vurc

Truéc khi c6 su rit nuéc, ty 16 toan ving (filed-scale) -2 duoc quy vé ty 18 tiéu

luu vuc (sub-basin scale) ( £+, hay con goi 12 nhu ciu nuéce tudi tidu cia tidu luu
vuc dia phuong). Diéu nay duoc thyc hién nhim tinh dén kha nang méat mot luong nudc
I6n ma thudng xuyén xay ra giira su rit nudc va su bo sung vao do am cua dat. Mot hé
s6 don gian do ngudi dung quy dinh :
W
.o
W =

L. 2
£ L

E
Hiéu suat dia phuong (local efficiency) ( L Jlocal_eff trong file MgmtData.txt)

dai dién cho phan nuéc rat di bén trong tiéu luu vuc va tham vao khu vuc dit tudi tiéu.

E

L tinh dén su hao di trong cac kénh, ao, v.v. nim bén trong tiéu luu vuc, va ca sy hao
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hut cua cac thiét bi tai hién truong (vi du hé thdng éng dan tusi nuéc). !+ khong
dugc quy V& ty 1 néu tat ca luong rat di déu tir mot ngudn vo han nam ngoai bién md
E =1

hinh (vida £ néuirrunlimited = ‘y’)

Ldy nuwe6e tir cde nguon bén trong tiéu luu viee

Ban dau mé hinh rat nuéc tir cac ngudn bén trong tiéu luu vuc noi phat sinh nhu
cau. Ngudi dung thiét 1ap phan traim nudc s& dugc rat tir nuéc mat va nudc dudi dat
twong ung trong file MgmtData.txt (gw_part). Mot gid tri gw_part trong khoang 0-1 s&
dai dién cho trung binh nuéc bé mat va nude ngam bi rit cho muc dich tudi tidu bén
trong tiéu luu vuc d6. Néu gié tri gw_part =0 tic 12 tit ca nude tudi tiéu hoan toan dén

tir tang nuwéc ngam sau hon (deep aquifers). Dua vao gw_part, L. pj tach thanh nhu

L. L.U..i.')

cau nudc ngam ( *8") va nhu cau nudc mit (

Néu c6 bét ky yéu cau nao, md hinh s& rit nudc theo quy trinh olake, ilake va séng
chinh. Tuy nhién nudc rut tir olakes va ilakes chi duoc tinh néu bién irrdam trong file
MgmtData.txt dugc mic dinh = 1 cho tiéu luu vuc. Nudc s& rit tir séng chinh tir ca &
dong chay vao va tir thé tich ¢6 san luu trong song.

Néu thé tich  L-P-%43 ¢6 sin, nhu cAu nuéc bi dimg lai. Néu khong, chi c6
V
lwong ¢6 san  ¥bi rat. Sy rat nude nay ciing dwoc quy vé dong ty 18 vai céc thdng sb

do nguoi ding chi dinh £ - (pirrs trong par.txt)

w =min| W WV xP
(AT e bt 1.5
L.As(1]
I. I

W o
L1

=W _
L. a2 L. D F}, g
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W

L. oA x|
Trong d6 l'- :I 1a phan nuwéc mat di tir ngudn nudc mat phia trén trong tiéu
hru vuc va L2532 13 phin du cua nhu ciu nuéc mat dé. Nhitng nhu cau thém
W W
( L. D 32 va L.y s ' L. 1 va Iid .Uf) dwoc tinh ma khong quy theo
P
.5

nham tranh su b sung sai. Néu con bat ky yéu cau nao, ngudn nuéc mat tiép
theo sé dugc dua vao tinh toan theo ding quy trinh nhu sau:

W o =min| W vV xP
L.A.s(2] L.D.s2  s2 1.8

Téng luvong nuéce bi rat di bén trong tiéu luu vue (£ - %) va nhu ciu con lai cua

nudc mat ( L.0,s.l ) dugc tinh theo lugng rat di & timg ngudn (K):
N

W =T W

LA % L:] L.-H_gll_ﬂ‘ ||
I. .I

W L. A s

W .
L.D. sl L. I s F}, 5

Néu tdn tai mot nhu ciu nuéc ngdm, mo hinh s& 1dy mot phan cia = -4 do

ngudi dung chi dugce truéc tir mot ngudn vo han bén ngodi bién moé hinh hoic néu ting

chira nude (aquifer) duoc md phong két ndi véi tiéu luu vuc tir ting nude nay. O truong

hop dau tién, 1a dai dién tdng quat cua mot ting ngdm nudce 16n va sdu nam ngoai bién

md hinh. £ -4-2 13 phin giit lai nuéc ngdm va $P_{1,G}$ (pirrg trong file par.txt) la
W = ®FP

phan nuéc ngam rat &z =-4-8 L.Dee LG

Nhim ting tinh lién tuc cia sy m6 phong cac ngudn nudc ngim va nudc mat, mod
hinh cho phép su bé sung caa cac nhu cau con lai tir nwéc mit va nuée ngudn. Su bd
sung nay chi cho phép néu ca nuée ngam va nuée mat duoc s dung (0<gw_part<1) va
néu thong sé irrcomp > 0. Irrcomp xac dinh mac d6 bd sung can thiét, vi du nhu cau
nu6c mat con thiéu c6 thé dugc bd sung tir cac ngudn ndy. Thuat toan bd sung &p dung
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theo quy trinh nhu sau: Néu cin thém bét ky ngudn nuéc mat nao (L -F--150) va
nudc ngam chua bi qué tai, chu trinh rat nuéc ngam duoc tinh mot vong nira dap wng
cho nhu cau nuéc mat. Cudi cing, sau khi di bo sung tir ngudn tiém ning, phan con lai

cua nhu cAu nuéc mat & mac tiéu lwu vue (&2 1) duoc tinh toan.

Sw rut nude tir mot tiéu luu vie khac

Ciing c6 thé md phong su rat nudce tir mot tiéu luu vuc khéc bén trong bién mé hinh
(DR, chi dinh véi bién dau vao regsrcid trong file MgmtData.txt). Sy rat nuéc nay duoc
tinh dén khi mé hinh dat dén DR trong thir ty tinh toan, sau khi c6 sy rut ra cta nudc
tudi tiéu tai diém bén trong DR va chi néu bét ky nhu ciu tuoi tiéu nao con lai bén trong

mot hozc nhidu tidu luu vuc dugc két néi vai toan bo khu vuc (£ -2-150). Vi mdi
tiéu lwu vue duoc két néi (i), L +2-+1 dugc xét nhim dai dién nhu ciu téng cua tiéu

lwuvue do (- H-P-1). Mot 1an nira, 4p dung mot ty 1& don gian:

Wepa

RDi E
o Egy

Hiéu suat vang (', region_eff trong file MgmtData.txt) dai dién cho phan trim
clia nude rat di tir quy mo toan bo dén cac tiéu luu vuc twong Gng. E_{R,i} tng vai tiéu
Iwu vue d6. O quy md toan ving tinh dén sy mat mot luong I6n nude ma xay ra thuong
xuyén trong céc hé théng tudi tiéu quy mé (kénh, dap, v.v.)

Téng nhu ciu nusc quy mo vang ( %+ sau do duoc tinh bing téng cua nhu ciu
tir mi tiéu luu vuc, dya trén thong sb kiém soat cuong do cua su két ndi trong toan khu
P
vuc (- "8 regirr trong file par.txt) :

VW CxP
R f':‘ K. D i regirr

D
Nhu cau tong ciing c6 thé duoc dép tng tir hai nguon bén trong tiéu luu vuc:
olake va sdng chinh. Néu ngudn tiéu luu vyc c6 mot olake va néu bién dau vao irrdam
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dugc gan bing 1 cho tiéu luu vuc d6, mo hinh s& ¢é ging rat & +£ truéc tién tr olake
va sau d6 1a phan du con lai (néu cd) tir song chinh. Néu khdng, mé hinh chi rat tir

K. ca séng chinh. Phan rat tdng (% +9) bi gisi han bai thé tich sin co trong
V

ngudn ( ")vathongsétyle L:%:
W =mi W W xP
Roar - ™M Y e ot 1.8
—w Wk ar
R.D2”R.D P,
W =min| W JV xP
goaz MR b2 0 1.8
W =W

+ W
R.A R Al R_AZ

trong d6  ®-AT|3 phin nuéc bi rat di tr ngudn dau tién trong
D g5 =m=V
& "1 tgc ngudn sin co caané, &P 13 phin con du cua téng nhu ciu
\ \ 7 F
sau sy rat nuéc tur nguon dau tién (nhung trudc khi ¢d sy tinh dén cua
V

va  "?1a luong sin cé

.5 )
R.AZ |3 phin nuée hat dugc tir ngudn the hai trong &
trong nguon thir hai.

Néng do hop chit trong nwée twdi tiéu rit di

Céc ndng do trong nudc tudi tieu rGt gidng hét nhu khi & ngudn. Néu nudc bét
nguon tir vai nguon khac nhau, nong do dya trén tong thé tich dwgc tinh. Néu mubn, mo
hinh ciing c¢6 thé md phong cac bé lang, trong d6 chi dinh mot ty Ié cua cac hat photpho
(particulate phosphorous, pp) va ni to hitu co (on) ling dong theo cong thuc:
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C =C x| 1-P

a.pp sre.pp cirrsink

C =C x| 1-P

o Lo PO O cirrsink
C ‘ ) C
trong d6 -9 1a nong @6 trong nudc rat sau khi lang lai,  *"“1a néng do trong

nguon, va cirrsink ndng do suy giam (cirrsink trong file par.txt). Bé c6 cac bé ling
trong viing, phan ndng do suy giam can duogc chi dinh trong file par.txt (O<cirrsink<1).

Str dung nuéce tudi tiéu (Irrigation water application)

Theo th ty tinh toén, viéc str dung nude tudi tiéu xay ra ¢ budc thoi gian ké tiép
khi mé hinh di t6i tiéu luu vue noi bat ngudn nhu cau (thuong 1a ngay ké tiép). Nude
dugc gan cho dit & budc dau tién cua tinh toan can bang dat, trudc ca tinh toan chu trinh
tu nhién.

W

Phan nuéc rat (- #-4) duoc phan bé téi mdi tiéu luu vuc (i) dua theo nhu ciu

phan tram ciia nd va sau do quy vé ty 1& dia phuong str dung hé sb ving twong tng:

W

R.D i regirT

= b .
f.ALQ f.A W /i

DPbi voi mot tiéu luu vyc cu thé, téng luong nudc rat & muc dia phuong

( L.A090y qroc tinh sau d6 quy lai, st dung hiéu sudt dia phuong, nhdm thé hién

luong nude da gan cho dat (-4 +1):

. W +W .
LA i tor L AL KA

W =W _ xE
I AL LA i tot Li

F.A T sau @6 duoc phan bé vao mai 16p theo phan trim nhu cau:
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W!.H.f

=W o
1AL raai—w, o

I-AJ qugc thém vao dat cua I6p (j) nhu sy thim thém. -4/ qugc phan b

gitra hai I6p dat trén cing dwa trén ham epotdist , bat dau ¢ 16p thir 2. Bdi voi tudi tiéu
=W P =1 P =1

khong gii han: 1.4 1.0 , 1.5 and !0

Nudc rit tir ngudn quy mé ving néu khong téi duoc maot tiéu luu vuc (WR,L) sé tu

béc hoi 6 quy md ving (- #):
N
W =W -V W

f®.L R.A r'f] R.oALI

Tuong tu, nuéc hao hyt do thiéu hiéu suét ( L.L ) s& bdc hoi bén trong chinh tiéu
lwu vue d6. Piéu nay ap dung d6i véi hao hut dia phuong tir viéc rat nuc ca bén trong
tiéu luu vuc va quy mé vang (néu c6 thé):

W =W oW _
L L LA i tol I AP

Bay hoi do thiéu hiéu suat & quy mo ving va dia phuong lam tap trung mot phan
cac chét trong nuéc. Nong do cac chit trong nudce tudi tiéu sir dung do do cao hon tai
cac diém rat (do khéi lugng con lai gitr nguyén trong khi thé tich suy giam). Tuy nhién,
néu nude tudi tiéu vo han duoc md phong, nong do trong nude bang véi tai cac 1op ma
nudc duoc thém vao (vi du 1am nong d6 khong doi)

Théng tin thém vé cac ngudn diém xem trong file PointSourceData.txt.

Diém nguon chira chdt dinh dwéng

M6 hinh cd thé xur Iy ba nguon diém khéc nhau. Ching c6 thé s dung dé mo
phong, vi du nhu, céc nha may xir ly, cong thoat nuéc, va cac khu cong nghigp mot
céch riéng ré. Tat ca cac diém nay c6 dong chay khong doi, nong d¢ cia tong ni to, phdt
pho va mét phan cia IN, SP trong mot khoang thoi gian. Thoi gian c6 thé 1a toan bg chu
ky mod phong hozc cac ngudn khac nhau c6 thé kich hoat ¢ nhirng giai doan khéac nhau
trong mo hinh. Cac diém ngudn duogc thém vao nude trong sdng chinh.
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inh

Piém nguon tham do T2 (nhiét dp nweéc)

Nhiét d6 caa nude ¢ thé thém vao dong chay cua cac diém ngudn chét dinh dudng
néu T2 dugc md phong cling véi Ni to va Phét pho. Diém nhiét do nude ciing cb thé
dugc ty thém cho chinh né gidng nhu va cac ngudn diém dinh dudng.

Diém ngudn tham do T1

Phuong thirc thém vao gidng nhu cac diém ngudn chit dinh dudng.

Piém nguon dm

Mot diém ngudn c6 gia tri dong chay am néu duoc gia dinh nuéc bi rat ra. S rat
nay co6 thé hinh thanh tir séng chinh hoic cdng xa (tir hd). Nude duoc loai bo khoi
nguon, trong khi nong do giir nguyén.

2.2.5. Tai liéu tham khao

Lindstrom, G., 2016. Lake water level for calibration of the S-HYPE model,
Hydrology Research 47.4:672-682. doi: 10.2166/nh.2016.019.

Allen, R.G., L.S. Pereira, D. Raes, and M. Smith 1998. Crop Evapotranspiration
(guidelines for computing crop water requirements), FAO Irrigation and Drainage
Paper, No. 56, FAO, Rome, Italy, 300 pp.

Wisser, D., S. Frolking, E.M. Douglas, B.M. Fekete, C.J. Vorosmarty, and A.H.
Schumann, 2008. Global irrigation water demand: Variability and uncertainties arising
from agricultural and climate data sets, Geophysical Research Letters, Vol. 35, L24408,
d0i:10.1029/2008GL035296, 5 pp.

HYPE model document (URL: http://www.smhi.net/hype/wiki)

111.Kh4 ning va diéu kién ap dung ciia mé hinh HYPE trong dw bao Tai
nguyén nuéc

3.1.1. Thong tin dir li¢u

Mién HYPE la khdng gian dwoc chia thanh céc tiéu luu vire ma cac don vi phan tng
thuy van (HRUs) dwoc bit ngudn. Dé tao ra mot mo hinh HYPE ,nguoi 1am md hinh s&
phai tao ra mot tiéu luu vic phu hop dya trén mot co sé dir liéu dia hinh. SMHI cung
cap cac cong cu GIS mién phi WHIST (World Hydrological Input Setup Tool: Cong cu
thiét lap dau vao thay vin toan cau) dic biét thich hop cho viéc thiét lap cac mién sir
dung HYPE I6n, nhung nguoi ding c6 thé chon bat ky phan mém GIS nao thich hop dé
tao ra su két ndi gitra tiéu luu vuc va dong chay, va xay dung thiét lap quy trinh lam viéc
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HYPE xung quanh ho. WHIST cung cip chirc nang b sung, vi du dé tinh toan phan s6
HRU cho tirng tiéu luu vuc, va file xut ra trong HYPE-pha hop véi dinh dang.

3.1.2. Cac bué'c mo phéng trén mo hinh

3.1.2.1. Tao tiéu luu vuc cho HYPE

Néu cac tiéu luu vuc khdng ton cho muc tiéu ciia mién mé hinh, hozc néu ranh gigi
giita chiing khong duoc vach rd, thong tin nay phai dugc tao ra thiét 1ap cho mé hinh
HYPE.

SMHI di phat trién mot phan mém cho muc dich nay goi 1a WHIST (xem céc link &
trén) . S tay "Quy trinh sir dung WHIST " miéu ta ting budc l1am thé nao dé tao ra su
lién két giita cac tiéu luu vuc thily van va rat ra thong tin can thiét nhu d¢au vao cho md
hinh HYPE. Phan mém ciing ¢ thé nhap hinh anh luu vyc tir mét file hinh anh ké ca c6
hodc khong c6 thdng tin vé routing (dinh tuyén)
3.1.2.2. Thiét ldp file dau vao bdt bugc doi véi HYPE

M® hinh bat bugc phai ¢ nhiét do (Tobs.txt) va lugng muwa (Pobs.txt) va chudi thoi
gian ( bat bugc).

Mot s file thiét 1ap va file dir liéu dau vao duoc dién ta 1a bit budc cho tat ca céc
thiét 1ap mé hinh HYPE: GeoClass.txt, GeoData.txt, Tobs.txt, Pobs.txt, info.txt, par.txt.

Kiém tra I3i rat gigi han, nén can than lam theo cac dinh dang file dugc mo ta.
3.1.2.3. Thuc hién chay chuong trinh

M6t mé hinh HYPE duwoc bit dau bang cach dat céc file thyc thi HYPE trong thu
muc mé hinh va chay nd. HYPE tra vé tin nhan M& 84 sau mot lan chay thanh cong.
3.1.2.4. File déu ra

HYPE cung cip ba loai tiéu chuan file dau ra cho di liéu md phong, mét tap trung
céc tiéu luu vyc don 1é va hai tap trung vao céc bién dau ra duy nhit. Cé thém nhiing
file du ra cho can bing nuéc va két qua danh gia mo hinh.
3.1.2.5. Kiéem tra

Tim hiéu thém vé cac tly chon hiéu chinh trong phan tai liéu tham khao file HYPE
cho cac file hiéu chuan.

3.2.1. M ta cac dir liéu dau vao trén mé hinh HYPE
Mot sé file thiét lap va file dir liéu dau vao duoc dién ta 1a bt budc cho tit ca cac
thiét lap mé hinh HYPE: GeoClass.txt, GeoData.txt, Tobs.txt, Pobs.txt, info.txt, par.txt.
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Kiém tra I3i rat gisi han, nén can than lam theo cac dinh dang file dugc md ta.

3.2.2. Dir liéu dau vao bit bujc

3.2.2.1. GeoClass.txt

GeoClass.txt 1a mot file dinh nghia dac tinh cua dat va I6p sir dung dat SLC trong
dir liéu dia li. N6 ciing mé ta cac 16p dac biét ( hd va séng bang) sé luong va d6 sau cua

cac lop dat.

MANDUSE: 1-Water; 2-Glacier, snow; J-Urhan; 4-Weetland; 5-Crops; 6-Forest; 7-Open
150115: 1=no texture; 2-Coarse; 3-Medium; 4=Fine; 5=Organic; 6=Shallow

Special-class 1-olake, 2-ilake, 3-glaciar, D-0vriga
Cuopid- Cropid- Vegetation- Special-| Tile- | Drain- | #5oil
! SICx Landee Soil main nd Rotation e cizes | depth | depth | Eayers Depthl Depth? Depthd
1 1 [] o L} 3 1 [] 1 1 10

2 1 1 ] 0 (] 3 2 0|1 1 1
3 S 1 L} 0 L] 1 3 0 0n | 3 L5 L4 1
4 3 1 L} L] L] 1 L} 0 |on 3 L*] [+] 1
5 4 2 L} L L] 1 L} L} 2 3 L >R &1 3
6 4 5 L} 0 ] 1 L} L} 2 3 s 15 3
7 5 3 L} L L] 1 0 un| 2 3 LE N ¥ 3
] 5 4 0 0 ] 1 0 am| 2 3 |es LB 3
L] 6 2 0 [] ] 2 [} 0| 2 3 |es LB 3
1o 1] 3 L] 0 L} 2 L) 0 an 3 [ ¥~ [ 4] 1
n 6 5 ] 0 ] H ] 0| 2 3| es LB 3
17 7 3 ] ] (] 1 [} 0| 2 3| es LB 3
1 7 6 [ [] (] 1 [} 0 |am 3| el s 1

Figure 8: Typical GeoClass.xt structure.

Hinh 111-1 Cdu tric Geoclass.txt

Hinh 111-1 cho thay file GeoClass.txt dién hinh. Ba dong dau tién c6 nhan xét, & day
1a 1D & mot sb 16p trong cac cot khac nhau. Nhitng dong nay biéu thi bang dau ( ) Cot
dung dau tién dong 4 1a cac nhan xét va n6 khdng can thiét khi thi tu cac cot duge dinh
truge. Cot dau tién 1a 1D cua SLC, ID nay két ndi geoclass véi thong tin SLC &
geodata.txt. Cot 2 va cot 3 két hop sir dung dét va dat trong SLC. Céc hd ( SLC 1 va 2)
c6 hai dong & day. Mot cho 16p diac biét 1(hd xa) va mot cho Iép dac biét 2 (internal
lake). Song bang ciing co 1 hinh (3) trong cot cac 16p dac biét. Tat ca cac 16p ¢ 1 hinh
cho cac loai thuc vat. Diéu nay chi dugc sir dung cho cac md phong NP. Chiéu sau thoat
nudc 1a khoang cach tir bé mat dat dén do sau (local tile-depth). Bén cot cubi cling mo ta
s6 lugng céc 16p dat va do sau cua cac 16p tir mat dat dén day cia mdi lop dat.
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ILANDUSE: 1=Lakes; 2=Glacier, permanent snow; 3=Sealed urban area; d=Green urban area; S-Broad leaved forest; 6=Needle leaved forest; 7-Mixed forest; B=Agricultural la
ISOILS: 1=Coarse; 2=Medium; 3=Fine; 4=Glacier; 5=Organic; 6=Mo texture, shallow;

ISpecial-class 1=olake, 2=ilake, 3=glacier, B=others;

ICombination  Landuse Soil  Cropid-main  Cropid-2nd rotation Vegetationstyp Special-class Tile-depth Drain-depth  #Soil-layers  Depthl
1 1 6 ] [ a 3 1 [ 1 1 1

2 1 6 ] [ a 3 2 [ 1 1 1

3 2 1 @ [ a 1 3 [ 875 3 0.25 0.5 1
a 3 1 a [ a 1 a [ 075 3 0.25 0.5 1
5 5 1 a [ a 2 a ] 2 3 0.25 125 3
6 6 1 a [ a 2 a 0 2 3 0.5 125 3
7 8 1 ] [} a 1 a ] 2 3 8.5 125 3
8 3 1 ] 8 a 1 @ ] 2 3 8.5 125 3
9 1 1 ] 8 a 1 @ L] 2 3 8.5 125 3
12 13 1 ] e ] 1 e ] 2 3 825 125 3
1 3 2 ] [ ] 1 o ] .75 3 .25 @5 1
12 5 2 ] [ ] 2 ] 0 2 3 0.5 125 3
13 6 2 ] [ ] 2 o ] 2 3 0.5 125 3
14 8 2 @ [ a 1 o ] 2 3 0.5  1.25 3
15 9 2 @ [} @ 1 @ ] z 3 0.5  1.25 3
16 1 2 a [ a 1 a ] 2 3 0.25 125 3
17 13 2 a [ a 1 a 0 2 3 8.5 125 3

Hinh 111-2 Geoclass.txt véi di liéu luu viec sdng Srepok

3.2.2.2. GeoData.txt

Geodata.txt ndm giit thong tin vé cac tiéu luu vuc VD: dinh tuyén, dién tich, do cao
trung binh, &6 phan chia cua SLCs, tham sb viing mién, d6 sau chung cua hd. Thi tu cua
c4c tiéu luu vue duoc sip xép theo thir tu néi tiép ha luu (downstream sequence) bt dau
tir thuong nguon va két thic ¢ luu vue outlet. Didu nay 1a can thiét rang tiéu luu vuc
dugc sip xép theo chudi ha luu. RHYPE bao gdm mét chirc ning SortGeoData cho muc
dich nay.

GeoData.txt dugc xay dung dé kiém tra sy bién ddi( tailoring) cua dit liéu. Tham gia
vao geodata.txt tgi file hinh dang tiéu luu vuc va xuat mot s ban dd dé kiém tra khéng
gian, vi du ELEV_MEAN (cao d6 trung binh), tong hop su dung dét va cac I6p dat.
Mot s6 chirc nang GroupSLCClasses tir RHYPE ¢6 thé hiru ich. Dé kiém tra dinh tuyén
ban c6 thé ban d6 héa dién tich ting tiéu luu vuc (tr WHIST: AREA+UPAREA, tir
RHYPE: SumUpstreamArea ) va c6 dugc mot cai nhin tir mang ludi.

ROWNR SUBID HAROID MAINDOWN  AREA UPAREA RMIEN PARREG AKEDATAID LAKEREGION LAKE DEPTH ICATCH ELEV MEAN SICY SC2

1 1087920 08020 0 OSR00s4 0 W 1 0 | ! 03 w4 0 000
2 105002 W1 0 185000000 0 5 2 0 1 03 53 0 00w
) M men 0 800000 0 WM 1 0 ! 1 0l he 0 o0u
¢ IOR s 252000704 0 5w ] 0 1 15 03 221 0

1002002 o) 003143 1674090080 0 ) 0 1 "% 0 2002 0 !
] 100205 1T 002324 2071000084 0 45508 } ] 1 15 03 183 0 00165
1 e ™ WO 404000000 4200000744 22000 ) 0 ] ) 03 1123 0 01583
5 o 4% 0 184000000 6759000064 13565 3 0 1 15 03 1201 0 001955
0 00000 002212 002212  DOTAENNN6 0 1150 1 0 ! 15 03 (}) 0 0ten
0 1002212 1002212 0 107444084 307263008 Y008 1 170 ! L 03 01 0999589 0

Hinh 111-3 Cdu tric file GeoData.txt

68
| Str dung mé hinh HYPE trong du bao Tai nguyén nudc



) GeaData bt - Noteped - B8 X
Fie Edt Fomat View Help

ROWNR ~ SUBID  HAROID MAINDOWN POURX  POURY  TARGETX TARGETY CENTERX CENTERY AREA  LATITUDE UPAREA RIVLEN ROWNR_1 ELEV_MEAN ICATCH  COUNTRY
1738 99 1243 1231 107.91042 12.73958 107.90625 12.73958 108.01012 12.72694 91525865.16 12.72694 []
1739 998 1243 1888 107.86842 12.53958 107.86042 12.54375 107.64137 12.38554 4B2346868.9 12.38554 [}
1749 1094 1243 1088 107.92709 12.64792 107.91875 12.63542 108.08186 12.63928 237069483.3 12.63928 [}
1750 1099 1243 1231 107.91642 12.64375 107.91042 12.64792 107.83131 12.60563 214443617.6 12.68563 [}
1765 1227 1243 1230 107.92292 12.32292 107.93958 12.33125 107.90179 12.26115 122441382.4 12.26115 [}
1766 1234 1243 1433 107.91875 12.43125 107.92709 12.42708 107.846 12.40981 135114344.6 12.40981 ° 11615.1
1768 1249 1243 1433 107.91042 12.34792 107.92709 12.37708 107.78032 12.27561 365883443.9 12.27501 ]
1772 1274 1243 9886  107.89792 12.03542 107.95625 12.06458 107.90359 11.97884 435021113.6 11.97884 [l
1776 1331 1243 1088 107.93542 12.59375 107.93125 12.59375 107.99388 12.57226 76524712.48 12.57226 [}
1778 1362 1243 9086  107.96842 12.06458 107.95625 12.06458 108.07296 11.92207 189646566.8 11.92207 []
1786 1407 1243 1299  107.99375 12.49375 107.98959 12.49375 108.06712 12.52415 89307205.47 12.52415 [}
2220 4765 1243 5537  107.45208 13.76458 107.43958 13.77708 107.49991 13.73248 2818745607 13.73248 0
2248 4871 1243 4916 107.61459 13.63958 107.61042 13.62708 107.7601 13.81556 268681099.1 13.81556 0
2361 5344 1243 4916 107.7142 13.62708 107.71458 13.60625 107.90139 13.8259 496874830.6 13.8259 © 22300.03996
2394 5486 1243 5537  107.45625 13.79375 13.79792 107.65001 13.84¢ 276458247.8 4

3126 8699 1243 9033 108.36842 12.26842 12.25625 108.36896 88 9570932643 12.3308 @ 9770.83496
3128 8693 1243 8714 188.23959 12.16042 12.16458 108.2822 398 119274238.5 12.12398

3139 8731 1243 8991  188.41458 12.69792 12.69792 108.44125 658 157415660.1 12.74658 [}
3153 8780 1243 9189  108.07708 12.15208 12.13958 107.97896 244760917.2 12.21501 [}
3157 8795 1243 1232 108.16042 12.41875 12.42292 108.22723 333055487.4 12.38651 0
3163 8833 1243 9168  106.38125 12.61875 12.61875 108.27677 ¥ 102681654.1 12.68491 ]
3184 8911 1243 9168  108.48125 12.68958 12.69375 108.53751 12.62432 137285933 12.62432 [}
3189 8929 1243 8723  188.33542 12.52708 12.53542 108.3413 12.42194 130834205.7 12.42194 [}
3190 8938 1243 9168  108.50208 12.69792 12.69792 108.68127 12.64245 498623104.9 12.64245 [}
3194 8951 1243 8991  108.37292 12.73958 12.73542 108.29167 12.83838 463096113.3 12.83838 [}
3202 8989 1243 9033  108.43125 12.25208 12.25625 108.41114 12.17432 136601107.5 12.17432 0
3209 9925 1243 8862  108.54375 12.49375 12.50208 108.59092 12.4135 458192967.7 12.4135 @ 21375.5332
3211 9934 1243 8862  106.49375 12.51458 12.52292 108.47045 2.46699 1.46 12.46

3218 9847 1243 1230 106.06458 12.26875 12.26875 108.15061 12.2872 139652163.8 12.2872 @ 11804.92188
3231 9119 1243 9833  108.44791 12.27708 12.26875 108.54984 12.22715 455791803.8 12.22715 []
3232 9122 1243 9189  108.12708 12.13958 12.15208 108.15613 12.06154 329530387.5 12.96154 [}
3246 9175 1243 9198  168.22292 12.54792 12.52292 108.20512 12.64319 281672237.9 12.64319 [}
3249 9196 1243 9168  108.39375 12.64375 12.63958 108.27007 12.75377 100566290.5 12.75377 0
3323 9580 1243 9699  107.62708 13.28542 13.30208 107.70773 13.16164 204956077.7 13.16164 0
3336 9630 1243 9507  107.69791 12.90625 107.71458 12.92292 107.62817 12.72781 371950722.4 12.72781 [}

Hinh I11-4 File GeoData.txt voi di liéu luu vuc sdng Srepok

3.2.2.3. P(obs), T(obs), Forckey

Lugng mua (mm /budc thoi gian) va chudi thoi gian nhiét ¢ (° C / budc thoi gian)
1a can thiét dé budc cac mo hinh. File /Pobs.txt/ va /Tobs.txt/ 1a bat budc. Néu ban st
dung dir liéu b6 sung can thiét cho cac mo hinh PET / tuyét roi / tuyét tan khac so véi
tiéu chuan, cac tly chon nay cd thé dugc chon trong info.txt.

DATE 19718 19714 19715 19716 197127
19790401 0l 0.18 0z
1] [

19790405 0.39
072 0.76 091
03 044 (1]

E

[ Wil 0.5
1% LA L2
259 254 in
on 0.26 0.32

19796410 23
19790411 161
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Hinh I11-5 File Pobs.txt

DATE 1B 19714 1915 1971%
19800501 1 6.2 738 i.82
19800502 55 199 438 0.5
19800503 692 406 2 3M 245
1980054 364 L33 L1 D47
19800505 13 493 569 6.81
19800506  -213 on 0.3 0.9,
19800507 153 R ¥] 289 6.34
19800508 24 6.01 72 L))
19800569 6.24 9.31 B3 179

Hinh 111-6 Tobs.txt voi di liéu leu vuc sdng Srepok

Tao lién két tir SUBID trong HYPE dén 6 vudng trong tap dir liéu dau vao sir dung
WHIST hoic phan mém GIS hay mét phuong phéap khac. Tuy thudc vao kich thude ludi
va tiéu luu vuc, tai khu vuc trong lugng trung binh cua 6 luéi, can lya chon dit liéu thich
hop.

Tao file Pobs.txt va Tobs.txt. Cac dit liéu bit budc c6 1 SUBID nhu 1a tiéu dé cot
hoic mot PobsID/TobsID doc 1ap, vi du dit liéu bit budc ban dau ID.

Cot dau tién duoc st dung cho nhitng ngay, cac cot sau cho dit liéu quan tric. Tiéu
dé cot hoic 1a SUBID (néu ban c6 mot diém quan tric duy nhat cho méi SUBID) hoic
TOBSID (néu ban sir dung ForcKey.txt va mét s6 SUBIDs sir dung cac chudi thoi gian
gidng nhau).

Can diéu chinh d¢ cao trong par.txt cho nhiét d6 va lugng mua néu can thiét (s& phu
thudc vao dau vao bo dir liéu, do phan giai, dia ly v.v).

Pé xuit cho dam bao chat lwong dit lidu bat buoc

+Dau ra Plot P va T tir HYPE, mapPrec, mapTemp (ban d6 mua va nhiét d) kiém
tra xem cac lién két id SUBID c6 chinh xac hay khéng. So sénh véi cac ban d6 cua P va
T dé kiém tra néu hop ly.

+ Hiéu chinh lwgng mua : Hay chay HYPE v&i cevp = 0 nghia 1a qua trinh béc hoi
= 0, Biéu di&n céc 13i thé tich tai mdi tram trén ban db. Tim tram, noi lvong mua khong
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du (tac 1a. L3i Volume (RE) «0). Tim mdi twong quan cua RE véi d6 cao (dé diéu
chinh lugng mua, peorr, dua trén do cao) hoac véi khu vuc (st dung mot peorr khu vuc)

+Kiém tra mét 1an nira: bao gdm bién d6i theo mua cua P va T (mua va nhiét do),
thai cuc, vv

Vi dit liéu mua va nhiét do trong giai doan 1979-2012, tién hanh chiét xuit va tao
file Pobs.txt, Tobs.txt

Rainfall (1979-2012)

.E'

E

T w;

Temp (1979-2012) Gl

Vs-HYPE
model
setup

Source: WFDEI; http://www.eu-watch.org

Hinh 111-7 Chiét xudt mura, nhiét 6 tir dir liéu todn cau
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7| Pobs.tet - Notepad
File Edit Format View Help

DATE 1 2 3 a4 5 6 7 8 9 10 11

1979-@1-01 @ >] 2 2.4 -] 9.3 2 -] >3 >] 2
1979-81-02 e -] 2 6.1 -] 4.6 a -] -] -] a
1979-01-03 e 2 a z] -] 2 :] z] =] 2 :]
1979-01-84 e =] 2] 2.6 (-] =] -] (2] (=] =] -]
1979-@1-05 -] -] 2 1.3 -] -] @ -] -] -] @
1979-01-06 e 2 a z] -] 2 :] z] =] 2 :]
1979-01-87 e =] 2] 2] 2] =] :] 2] =] =] :]
1979-@1-08 @ >] 2 -] -] >] 2 -] >3 >] 2
1979-01-@9 e e a a -] 2.1 a a =] e a
1979-01-10 e =] a a e 8.1 e a =] =] e
1979-01-11 e ] 2] (2] (2] ] -] (2] 2] ] -]
1979-81-12 e -] 2 -] -] -] a -] -] -] a
1979-01-13 e 2 a z] -] 2 :] z] =] 2 :]
1979-01-14 e =] 2] 2] 2] 8.2 :] 2] =] =] :]
1979-@1-15 @ -] 2 @ -] -] @ @ -] -] @
1979-01-16 e 2 a a -] 2 a a -] 2 a
1979-01-17 e =] 2] 2] 2] =] :] 2] =] =] :]
1979-@1-18 @ >] 2 -] -] >] 2 -] >3 >] 2
1979-81-19 e -] 2 -] -] 9.1 a -] -] -] a
1979-01-20 e 2 a a.3 -] 2 :] z] =] 2 :]
1979-01-21 e =] 2] e.1 (-] =] -] (2] (=] =] -]
1979-@1-22 -] -] 2 2.1 -] -] @ -] -] -] @
1979-01-23 e 2 a 4 -] 2 :] z] =] 2 :]
1979-01-24 e =] 2] e.1 2] =] :] 2] =] =] :]
1979-01-25 @ >] 2 2.1 -] >] 2 -] >3 >] 2
1979-01-26 e e a a.1 -] e a a =] e a
1979-01-27 e =] a a e =] e a =] =] e
1979-01-28 @ >] 2 -] -] >] 2 -] >3 >] 2
1979-81-29 e -] 2 -] -] -] a -] -] -] a
1979-01-30 e 2 a z] -] 2 :] z] =] 2 :]
1979-01-31 e =] 2] 2] 2] 1.7 :] 2.9 =] =] :]
1979-02-01 @ -] 2 @ -] -] @ @ -] -] @
1979-02-082 e 2 a z] -] 2 :] z] =] 2 :]
1979-02-83 e =] 2] 2] 2] =] :] 2] =] =] :]
1979-02-04 @ >] 2 -] -] >] 2 -] >3 >] 2

R e it a «
Hinh 111-8 Pobs.txt vai dif ligu luu vuc sdng Srepok
7 Tobst - Notepad - o0 x

File Edit Formet View Help

XID 197524 197525 197526 197527 197884 197885 197886 197887 198243 198244 198245 198246 198602 198603 198664 198605 198606 198962 198963 198964
6 202007 202908 202909 202910 203245 203246 203247 203248 203249 203250 203251 203252 203253 203254 203255 203256 203257 203258 203259 203260
205054 205055 205056 205057 205058 205059 205060 205061 205062 205063 205064 205065 205066 205067 205397 205398 205399 205400 205401 205402 205403
7208 207209 207210 207211 207212 207222 207223 207561 207562 207563 207564 207565 207566 207567 207568 207569 207570 207571 207572 207582 207922
95 26.54 26.84 2621 25.7 24.88 22,38 22,59 22.22 21.47 20.15 19.43 18.18 18.3¢4 17.37 17.83 16.21 14.77 12.43 13.86 11.8
20.31  20.47 17.52 13.63 12.24 25.89 26.39 26.34 26.18 26.42 27.1 27.94 28.12 27.86 27.19 26.91 26.24 25.78 25.5 24.87 24.42
19790102 -17.18 -18.0 -18.02 -17.67 -15.32 -14.51 -16.78 -19.72 -17.91 -13.56 -15.08 -10.61 -16.76 -18.58 -13.84 -13.27
14.38 13.25 12.88 10.93 8.45 7.18 25.88 26.78 27.7 27.91 26.67 26.02 25.34 24.9 25.12 20.75 18.04
27.15 26.86 26.65 26.4 25.7 25.6 24.97 24.59 23.9 22.9 22.38 2182 20.71 19.93 19.81 16.94  14.65
7 12.77 -4.93 © 598 -6.6 2.78 -0.37 -3.45 -4.41 17.73 17.7 1817 14.26 11.27 7.3 4.43
17.46 15.33 1314 25.23 27.61 27.19 26.85 26.38 25.72 2017 24.15

27.24  26.95 26.61 24.08 22.48 21.62 20.43 28.74 18.82 17.68

9.81 8.2 7.9 19.57 19.77 18.96 18.17 17.34 15.55  13.33

18.19 17.88 18.39 19.95 16.73 12.26 11.26  26.5 26.23  26.79

20.96 20.02 20.67 26.63 25.47 22.44 2.32 23.85 23.03 2103

2374 23.04 2217 19.55 18.26 17.48 16.24 14.84 13,52 11.94

26.42  26.59 27.05 27.02 26.81 26.32 26.01 25.79 .81 24.27

-19.51 -22.8 -15.9 -16.91 -18.57 -13.98 -19.99 -21.43 -16.71 -17.25

28.37 28.71 27.78 27.75 27.14 26.44 2615 23.44 18.41 19.21

25.07 28.48  23.62 22.95 22.67 20.72 19.91 20.62 17.87  15.97

0.13  -3.65 -5 18.48 18.0 1408 14.2 11.22 8.23 5.34

26.05 27.13 27.23 2633 25.39 24.22 22.83 22.04 19.63  17.57

25.57 25.25 23.78 19.5  19.59 20.5  16.66 14.93 13.22 1812

19.31 19.8  18.66 14.74 12,66 11.27 10.23 9.28 26.12 25.13

16.75 20.04 16.62 25.86 26.04 26.74 26.91 26.93 26.85  26.77

19.12  16.61 25.21 22,65 2239 22.4  20.44 19.82 22,98 22.82

16.99 15.76 14.33 8.5 7.3 25.69 25.38  25.85 24.37  25.42

a 26.53 26.02 25.8 2335 2162 20.11 21,99 22.23 .73 19.71

-16.7 -8.7 -8.21 -11.18 -14.52 -10.78 -11.21 -6.15 -12.51 -14.66 -9.88 -11.33 -11.31 -9.76 -9.11 122 -9.28
5.08  25.15 24.92 25.28 23.24 21.67 19.55 20.31 19.93 20.16 13.99 13.61 11.49 2431 25.76 26.41  25.75
23.58 23.04 22.6 21.6 21.84 20.89 19.38 17.3  15.85 25.74 2.6  26.43 2617 26.25 26.15 25.79  25.15
.78 14.41 11.67 9.9 7.37  4.42 238 -85 112 1.9 17.6  14.2 1436 13.37 11.96 9.17  7.25
.13 25.74 25.67 25.79 25.66 25.82 25.72 24.79 22.74 19.35 20.49 20.54 19.33 18.68 11.52 26.48  26.41
7 2.23 2174 22.61 23.84 23.13 21.84 20.78 19.9 20.35 26.65 25.43 24.16 25.14 26.4 2287 23.61
7% 11.88 11.15 10.28 9.69  26.67 25.61 25.85 26.89 22.92 18.68 18.71 17.95 17.47 16.8 15.86  13.19
26.38 26.96 27.9 27.36 27.75 28.1 28.34 28.24 28.13 28.05 26.55 26.44 26.43 25.24 22.74 2.62 22.07

Hinh 111-9 Tobs.txt vgi di li¢u fuu viec sOng Srepok

ForcKey.txt la mot file quan trong dé lién két dir liéu 1D téi SUBID . File nay khong
can thiét néu SUBIDs dugc sir dung trong Pobs.txt va Tobs.txt. Néu ForcKey.txt dwoc
sir dung, diéu nay di dugc ghi trong info.txt véi readobsid = y.
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SUBID  TOBSHEV  TOBSID POBSID

3000010 1132 31 197
3000027 a0 nnn ANl
0 npn Amy
3000032 a0 NP Ann
000034 1465 1931 1A

3000035 528 06052 25052
3000040 M Wm/h  ASTH

Hinh 111-10 Vi du vé ForcKey.txt

\
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j ForcKey.txt - Motepad
File Edit Fermat View Help

ISUBID POBSID TOBSID TOBSIDELEV TMAXOBSID TMINOBSID
996 2 287285 321 287285 287205
998 2 287284 759 287204 2087204
1088 2 207285 321 287205 287205
1894 2 287565 527 287565 287565
1899 3 287285 321 287285 287205
1227 3 207284 759 287204 2087204
1238 3 287284 759 287204 2872084
1231 3 287285 321 287205 287205
1232 4 287564 915 287564 287564
1234 4 287284 759 287204 2087204
1249 4 207284 759 287204 207204
1274 4 287284 759 287204 287204
1299 4 287284 759 287204 287204
1331 4 207565 527 287565 287565
1362 4 287563 1818 287563 287563
14@7 8 287565 527 287565 287565
1433 8 287284 759 287204 287204
4765 8 287287 371 287207 287207
4871 6 287287 371 287207 207207
4916 6 287287 371 287207 287207
5344 6 287287 371 287207 287207
5486 6 207287 371 287207 287207
8698 11 287564 915 287564 287564
8693 11 287564 915 287564 287564
8714 11 287564 915 287564 287564
8723 11 287565 527 287565 287565
8731 11 207565 527 287565 287565
8780 11 287284 759 287204 287204
8795 11 287564 915 287564 287564
8833 11 207565 527 287565 287565
8862 11 287565 527 287565 287565
8911 11 287925 483 287925 287925
8929 11 287564 915 287564 287564
8930 11 287925 483 287925 287925
8951 11 207565 527 287565 287565

Hinh 111-11 ForcKey.txt véi diz ligu luu vuc séng Srepok

3.2.2.4. File thong tin (info.txt)

File ndy c6 chua tat ca céc thiét 1ap cho viéc chay mé hinh va didu ndy cung cip
giao dién chinh cho ngudi ding .0 déy, nguoi 1am mé hinh ¢ thé dinh nghia vi du ngay
bit ddu va két thic méd phong cling véi thoi gian xoay vong, dé in céac file dau ra va
thong ké sb liéu dé tinh toan. Ngudi dung ciing c¢6 thé cé cac tly chon khéac nhau cho
cac thanh phan mé hinh, vi du cho béc hoi va mé dun tuyét tan. T4t ca céc thiét 1ap dwoc
nhap nhu cap ma gia tri trong info.txt.
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badate 1573-m-m
odate 1980-01.-01
edate o123
resultde DAsimulation|

basinoutput subbiasin 3L

basinoutput variahle cout rout. cimp gprc

basinoutput meanperiod 1

basinoutput degimals 3

11 TIME custpust sesdection ressiults from ol subbasies in sane file, one for each timeoutput variable, one sublasin per cobmnn)

timeoutput variable cout crum cimp cpre:

limeoutpul decimals 3

timeoutput meanperiod 3

U MAP output sedection {results from all subbasies in fille one: for each varkable, one subbasin per row - sultable for (IS mapping)

mapoutput verisble ot o cimp e
mepoutput meanperiod 5

magiput decimals 3

1 Seect criteria for model evalustion:

arit meanperiod i

it 1 dhata limit 3

it 1 atterion MEG

it 1 cvariable ool

it 1 reariable rout

it 1 weight 1

Hinh 111-12 Vi du info.txt.

info.tat - Notepad
File Edit Formal View Help

Calculation settings:

bdate
cdate 1989-01-81
edate 2818-12-31
modeldir A

resultdir \res_localPy
instate n
!loutstatedate 2818-81-31
readdaily ¥

submodel n

readobsid y

calibration

11 Enable/disable optional input files y/n (SFobs.txt, SWobs.txt)

readsfobs n
readswobs a
readtminmaxobs n

Il snowfallmodel:
© threshold temperature model
1 1 inputdata (SFobs. txt)
!1 snowmeltmodel:
1 © temperature index (without snowcover scaling)
1 1 temperature index (with snowcover scaling)

1 2 temperature + radiation index (with snowcover scaling)
Il petmodel: (potentisl evapotranspiration)

1 © original HYPE temperature model (with Xobs epot replacement)

1" 1 original HYPE temperature model (without Xobs epot replacement)
" 2 Modifled Jensen-Halse

1 3 Modified Hargreaves-Samani

Hinh 111-13 : File Info.txt.véi diz liéu lueu viec sONQ Srepok
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3.2.2.5. File tham sé (par-.txt)

Céc file tham s, par.txt, nim gitr tham sé mo hinh, mét trong s6 d6 c6 thé dugc
hiéu chinh. Mot vai théng sé chung, mét vai phu thudc sir dung dat, mot vai phu thudc
d4t. Ngoai ra con c6 mot sé thong sé 6 thé duogc thiét ké riéng cho cac khu vuc nhat
dinh nao d6. Mot vi du don gian vé cau tric cua cac par.txt dugc md ta trong hinh. 14.
Tham s6 1a dat-, sir dung déat- hoac khu vuc phu thugc. Ngoai ra con cé céc thong sd
dugc sir dung chung cho toan mién mé hinh. Céc tham s6 phu thudc vao cac 16p dat va
sir dung dat phai dugc dat theo cling mot cach nhu trong cac file GeoClass.txt. Thong sb
khu vuc phu thudc 1a nhiing théng sé d6 nhom thay d6i chung va cho phép diéu chinh
khu vuc (siéu tham sé). Vung tham sé phai duoc xac dinh trong GeoData.txt trong mot
cot tén la PARREG.

11 Pararneter file for Ness mode]

11 Sl type diependent porametons.
[LELTES 1] OOARSE  MEDNUM  SHALLOW
sl ni 02 L]
(L=~ LY -] 0o o3
frres s L L] LS L]
penct F E 100
mperc2 F E um
shrost 1 1 1
Frascraie L] LN LE]
rmactrinf £ w m
meactram [E] nE s
e o LT om
oy s (e} (T3
el oS 0.2 0.0
woep ooy 06 g
"

11 Landhase: dependont parasnecten.

IANDUSE —1 FOREST  CRO® OPEN
amit zr e 2
g L1 [ 2
evp nr wm o
fremt 2 2 F
= ni nr Iz
arwmd s s o5
"

w ion factors for

1 o regions. defired in prodata At (PARFEG)
[Imeoe—— 1 2

cevpCoT i i L
precoonr 1 [ e
"

11 Gyl par amne AT,

Tenkreeles L3

tpd 1

i 1

[ 1

g 1

rivwesl 1

tcalt L2

regre L]

epotdist ELY

gidepi s

g 2

et 3

g s

b o

prousievandd o2

ol 00

poalenma i

Hinh 111-14 Vi du co bdn cua par.txt.
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partt - Hotepad - a8 x
File Gt Fomst Vien Help

GENERAL---<11

Tea. 0.6
toelevadd
teobselev
peaddg @
peelevadd
peelevth
prelevmax
gldepi 5

[ I! Must be zero if tobselev is used, otherwise you get 3 double corraction
[
]
[l
[
epotdist 15
[l
[
1
1
]
[

11 New paraneter used for elevation correctlon of temperature data from the Tobs elevatlon (glven in FrocKey.txt) to the subbasin mean elevatio

snowdensd

Water Glacier Sealed urban  Broad leaved forest Needle leaved forest  Mixed forest  Agri. rainfed Agri. irrigated Agri. permanent
25 25 25 25 25 25 15
o ] 8 0 ° [ [ a a [ o
0.185 9.185 ©0.185 ©.185 ©.185 @.185 0.185 0.185 0.185 0.185 0.185
2 2 2 2 2 2

8.05 .85 ©0.65 ©9.85 .05 0.85 0.85 0.05 0.05 8.5  0.05

Hinh 111-15 File Par.txt..voi dir ligu luu vuc sdng Srepok

3.2.3. Dir liéu dau vao tly chon

C6 rat nhiéu thanh phan tiy chon trong HYPE, mét s6 thanh phan mé hinh tly chon
phé bién nhat duoc sir dung 12 hd chtra va diém ré nhanh, thudng ¢ anh hudng 16n téi
thay van & cac luu vuc séng quy mé 1on.

3.2.3.1. Théng tin vé hé xa (LakeData.txt)

LakeData.txt dwoc st dung dé thiét ké duong cong hiéu suét va / hoic biéu dd didu
tiét chung cho ho xa. Ddi véi str dung LakeData.txt ban can théng tin cu thé hon vé do
sau ho, thé tich quy dinh v.v. B4i véi hd 16n va hd chira nudc trén toan thé gioi vi du
dugc tim thiy trong co so dir lisu GLWD (Hb toan cau va co so dit liéu dat ngap nuéc)
va Grand (Co so dir liéu ho chira va dap toan cau).

Lién két cac hd xa vai SUBID trong md hinh cua ban.

+Toan bo lakedata.txt, voi d6 sau hd, dudng cong cira ra, su diéu tiét thé tich,diéu
tiét dong chay noi phu hop. Sir dung d6 sau mic dinh cho hd noi khéng c6 s6 liéu.

+Geodata.txt phai c6 mot lién két dén lakedata.txt. Cot "lakadataid" dwoc sir dung
trong ca geodata.txt va lakedata.txt cho muc dich nay.

+Hiéu chinh duong cong dong chay hd va diéu tiét dong chay cho cac ho véi cac
tram do gan cira song (nghia 1a chay HYPE)

+Pudng cong hiéu suat chung hozc diéu tiét dong chay cd thé c6 kha nang sir dung
cho céc khu vuc hozc cac hd chira khac nhau cho céac muc dich khac nhau néu khdng c6
dir liéu dong chay hoac dir liéu myc nuée co san.
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LAKEDATAID
inks geodata tx! 1o
Lakedsts b

wrare
oclake =

sSuBsID
located

SUSD  LAIDATAID NamE  CTYRE
00 Namel  take

LOTYPE = 1 for lakes Not divided into severs!
subbasins, 2= multi-basin lske covering seversl
subba: Im
lake. d=iast |ske basin of 8 multi-basin lske. See
e blue rows for an example

oTYre LaKen
1 »

anza

ke basin of o multibesn

LAKEID, used to connect lake

Area of lske
Mandatory for
LDTYPE=2

the same LAKEID
since they are connectedto the
same mult-basin

BATE DU QPAODE QMACOZ LMGPNOD DATUMI DATUMI QAMP GFHA REGAMS
2s ° 0 0 °

RATE and EXP=
parameters for specific
rating curve or for
spillway flow of reguisted
olakes above threshold
|

Woref=
LAKE_DEPTH= reference water
mean depth and level 1o be added

can also be defined |l ted

in geodats

d clskes, see more
akedata txt
p2idwatanth

for general regulation routine
used for reservoirs. Must be
less than iskedeptn” lske
area

REGVOL regulation volume

before print out

Hinh 111-16 Vi du vé LakeData.txt.

Cac LakeDatalD la lién két gitra céc file GeoData.txt va LakeData.txt. Néu 1
SUBID c6 mot LakeDatalD trong GeoData.txt, hd xa trong SUBID nay s& dugc tinh
toan theo thong tin trong LakeData.txt. Hing mau den hién thi mot sb hd tiéu biéu, cac
hang mau xanh cho thay mot vi du lam thé nao dé thiét 1ap mot ho da-luu vuc. Hang dau
tién mau xanh (dam) téng hop tat ca cac luu vuc. Cac hang mau do cho thady mot sé hd
chira dién hinh.

3.2.3.2. Biéem ré nhanh (BranchData.txt)
Vi file nay co thé mo ta diém ré nhanh va thay d6i dong chay khéc theo hudng ha

Tuu.
NAME SOURCHD BRANCHED MAINPART MAXQMAIN MENOMAIN MAXQERANCH
Bifurcationl 1000166 4001261 0.9 5000 350 1
Bifurcation2 1001972 85942 05 0 [} 500

Hinh I11-17 Vi du BranchData.txt.

Ngudn 1D 1a SUBID phan nhéanh. Branch ID 1a SUBID cua dong chay tiép nhan va
diéu nay phai dwoc dat trong mot hang dudi tiéu luu vuc véi phan nhanh trong
Geodata.txt. Mainpart 1a phan ciia dong chay trong cac nhanh chinh (khéng branchid).
Maxqmain / Mingmain luu lwong t6i da /téi thiéu trong & dong chinh va Maxgbranch 1a
lru luong ti da trong cac nhanh

3.2.3.3. Thiét ldp file dir liéu quan trdc

Dbi vai hiéu chuan va xac nhan ciaa md hinh, quan trac chudi thoi gian cua dit liu
luu Iugng duoc bién soan trong mot file Qobs.txt. bao géom nhiing quan trac luu lugng
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m3/s cho mdi budc thoi gian. Cac loai khac duoc quan tric, vi du nong do chit dinh
dudng hoic myc nudc hd dugc bién soan trong mot file Xobs.txt.

C6 mot su lra chon chay chit lwong nude véi HYPE. V6i mé hinh chat lugng nudc
(VD nito, photpho loc va di chuyén) thém mét file CropData.txt dugc yéu cau.

CropData.txt bao gdm thong tin vé dac tinh, tinh chét cua thuc vat (VD: théng sb
dinh dudng trung binh, dic tinh quan ly mua vy, ham lugng thubc sau, gieo hat va ngay
thu hoach). Mdi dong trong CropData.txt chia dung thong tin mot mia vu dic trung
(hoic thuc vat khac) trong linh vuc riéng (dinh nghia cho mdi SUBID trong
GeoData.txt). Lién két gitra SLC va cay trong (chinh va phu) dugc thuc hién trong
GeoClass.txt.

Thém vao d6, mot vai cot bd sung cd thé dwoc yéu cau trong GeoClass.txt. Bao
gom:

+Lang dong nito trong khi quyén (Kho va uot)

+Nudc thai khong két ndi vai xir 1i nuéc thai do thi (bé tu hoai...)

PointSourceData.txt nim giir thong tin vé cac diém ngudn cua nito va photpho trong

d6 SUBID chiing duocthoét ra. C6 thé ding trong cap nudc do thi, cling co thé duoc xir
I & /PointSourceData.txt/

Nhirng file nay chi can thiét néu dinh dudng dugc md hinh hoa.

Néu cac tiéu luu vuc khdng ton cho muc tiéu ciia mién mé hinh, hozc néu ranh gisi
giita chiing khong duoc vach rd, théng tin nay phai duoc tao ra thiét 1ap cho mé hinh
HYPE.

SMHI di phat trién mot phan mém cho muc dich nay goi 1a WHIST dé tao ra su lién
két giira c4c tiéu Iuu vuc thily van va rit ra thong tin can thiét nhu ¢au vao cho mé hinh
HYPE. Phin mém ciing c6 thé nhap hinh anh luu vuc tir mét file hinh anh ké ca c6 hoic
khéng c6 thong tin vé routing (dinh tuyén)

Céc phan sau diy phac thao cac budc chinh ma can phai duoc thuc hién dé tao ra
mot thiét lap HYPE trong mién md hinh moi.

Mién mé hinh HYPE duoc chia thanh khong gian tiéu luu vuc. Mot kho dir liéu vé
cac ludi do v& dia hinh thuy van da dugc hiéu chinh duoc sir dung dé chuyén hoa ra
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mién mo hinh (vi du: tit ca cac dién tich tiéu luu vuc). Cac quy trinh dwoc kiém soét bai
vi tri dia ly ciia cac tram thuy van va tai liéu dién tich luu vuc ho can kiém tra chat
luong trudc khi phan dinh, mé ta phac hoa Iuu vuc tir ¢6 dau ra cua tiéu luu vuce duoc
phét trién can duogc vé& phl hop véi vi tri ciia cac tram thity van dé c6 dugc didu kien mo
phong tét nhat va danh gia kha ning kiém tra mo hinh. Cach diéu chinh Ién phu thudc
vao su phan tich cac dit liéu do cao.

1. Coordinates according to database
() 2. Moved to gridcell with acc. area according to database (within certain limits)

@ . Final position atter manual sheok => foraed points
A i oy

Hinh 111-18 Piéu chinh cac tram do theo dién tich thodt nwéc. DiF liéu tich liiy dong chdy chi
ra cac song ¢ trong mang ludi.

Po: Toa d6 theo co s dir liéu
Trang: Chuyén dén 6 ludi véi acc.area theo co so dir liéu trong gidi han nhat dinh.
Xanh: Vi tri cudi cting sau khi kiém tra_>> Diém bét budc

*Khu vy tich trir thuong ngudn

7

3. Final position after manual check => forced points
Subbasin borders
Accumul lated upstream area

Hinh 111-19 Tiéu luu vee duoc tinh todn va vé

80
| Str dung mé hinh HYPE trong du bao Tai nguyén nudc



Xanh: Vi tri cudi ciing sau khi kiém tra_>> Biém bit buoc
1 : Bién gi6i tiéu luu vyc

*Khu vuc tich trir thuong nguén

|
3. Final position after manual check => forced points
= Subbasin borders
1_| i s s
=

Hinh 111-20 Bién gidi tiéu heu viee duroc vé dé phii hop Vi két qua dau ra cuia tram do.

Hinh 111 - 21:

Xanh: Vi tri cudi cting sau khi kiém tra >> Diém bét buoc
- : Bién gidi tiéu luu vyc

*Khu vuc tich trir thuong ngudn

M3i tiéu luu vire phai nhan dwoc mot 1D duy nhit (SUBID) va SUBID cua tiéu luu
vuc ha ngudn tiép theo dé giai thich cho routing ( dinh tuyén). Xem hinh 22. Céc Iénh
caa md hinh va miéu ta trong /geodata.txt/

—r

SUBID 103 I

SUBID 102

ccumu!

Hinh 111-21 Routing giza C4c tiéu luu viec. 1D 103 canh hg luw ID 102 va 104.
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Hinh 111-22:

- : Bién giéi tiéu luu vuc

*Khu viec tich trir thuong ngudn

Dé miéu ta viéc sir dung dat va quyén s hitu dat cia mdi mé hinh, ching duoc to
hop lai va goi la SLC (Soil and Landuse Classes) Vi du I6p (forest + medium soils, open
land + fine soils).. Su phan bé cua cac 16p SLC cho mdi tiéu luu vue dwgc mo ta trong
/geodata.txt/ va cac 16p SLC dugc dinh nghia trong / geodata.txt/.

Giir viéc str dung dét va cac 16p dat can thiét, tiéu biéu cho mién mé hinh nhung can
hoa hop s lugng 16p dat dé quan Ii higu chinh.

Hinh 111-22 Pat va thong tin si dung dat diroc té hop vao cac 16p SLC. Mi tiéu hueu virc
duwot MO td Véi Sir can doi cia cac 1op trong Geodata.txt

Hb ¢6 thé duoc bao gdm mo hinh bing 2 céch: ilakes (hd dia phuong) va olakes (
ho xa). Xem hinh 111 - 26

outlet lakes: dwoc cung cap véi duong cong ti 1& va né duoc quy dinh trong
/lakedata.txt/. Outlet lakes( hd xa) c6 thé duoc chén thém nhu mét tiéu luu vuc véi viéc
trao doi giita cac cira xa, xem hinh 27.
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Hinh 111-23 Miéu ta local lakes (ilakes) va outlet lakes (olakes)

Hinh 111-24 Tiéu luu viee nén duwoc vé véi outlet lakes ciia né. Olakes c6 thé 1a mét tiéu heu
viec riéng lé hogc bao gom cac tiéu huu vire thuong nguon.
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