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Tém tit

Phat trién thity dién, hé chita ¢ Viét Nam, ddc biét la ¢ lwu viee song Srepok co
anh huong khong nhé dén hé sinh thdi ti nhién. Trong nghién ciru nay, bai bao sé tim
hiéu, danh gla tac ddng ciia cac ddp thiy dién doi véi dong chay tw nhién tai luu viee
song Srepok ¢ Tay Nguyén Viét Nam. Nghzen cteu phan tich hai kich ban co va khong
6 hé chiva dé so sanh dong chay thyc do vdi dong chay duoc mo phong dya trén moé
hinh HYPE. Két qua cho thay co sy thay doi dang ké gitta dong chay ty nhién tai cac
tram thurong lwu, noi nhiéu ho chira va co it sy thay doi hon o cac tram ha luu noi ty lé
nay nho hon nhiéu. Cdc nghién ciru tzep theo trong twong lai sé z‘ap trung cdi thién hiéu
suat moé hinh tqi cac khu vuc co it s6 liéu quan trac bang viéc sir dung dir liéu vé tinh

va kham phd céc khd nang khéc ciia mé hinh, chat heong mede va mé hinh ngdp Iut.

Tw khéa: HYPE; M6 hinh thuy van; Pap thuy dién; Dong chay ty nhién; Dong
chay quy dinh; Luu vuc song Srépok.
Abstract

Assessing impacts of the reservoirs on the water flow in the Srepok river basin by
using HYPE model

Intensive hydropower development in Vietnam, particularly in the Srepok river
basin has inevitably affected natural ecosystems. In this research, It will investigate
and assess the impact of hydropower dams on natural flows in the Srepok River basin
in the Central Highlands of Vietnam. The research analyzed two scenarios with and
without the reservoir to compare the observed flow with the simulated flow based on
the use of multi-basin semi-distributed Hydrological Predictions for the Environment
(HYPE) model. The results showed that there are significant changes in natural flow
in upstream hydrological stations where there are many reservoirs, and less changes
between them in downstream hydrological stations where this ratio is much smaller. In
the future, studies are needed to focus on improving the performance model in locations
with less observed data by using satellite-based data and explore other capacities of
the model, such as simulating groundwater table, water quality, and floodplain model.

Keywords: HYPE; Hydrological modelling; Hydropower dam; Natural flow;
Regulated flow; Srepok river basin.

1. Mé dau

Nuée 1a can thiét cho sy phat trién
bén viing clia xa hoi toan cau. Tuy nhién,
an ninh nudc dang chiu ap luc ning né tir
cac can thiép cta con ngudi va bién doi
khi hau. D6i voi mot sé noi trén thé gidi

bao gom chau A, tac dong truc tlep cua
con ngudi vuot qua tac dong cua bién d6i
khi hau. Viéc Xay dung bat cir mdt cong
trinh nao deu c6 tac dong dén thién nhién
khong nhiéu thi it. Trong truong hop ho
chira thuy dién, viéc van hanh, diéu tiét
phat dién s& lam thay doi ché do dong
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chay tu nhién. Sy thay d6i nhiéu hay it
tiy theo hd chira dugce van hanh nhu thé
nao. Khi dong chay ty nhién ctia mot con
song thay dbi thi hé sinh thai va cu dan
dia phuong gan hd chira, trong luu vuc
con song do cling bi anh hudéng nhu gidm
do phong phu loai, gian doan thyc vét, tai
dinh cu, anh hudéng dén co cu viéc lam
cong ddng, khia canh van héa, quan hé
strc khoe va gioi.

O Viét Nam, Thu tuéng Chinh phu
da phe duyet quy hoach phat trién dién luc
quoc gia giai doan 2011 - 2020 c6 xét dén
nam 2030 v6i myc tiéu cung ung du nhu
cau dién trong nudce voi chat lugng ngay
cang cao, gia ca hop ly, ddm bdo an ninh
nang luong [5]. Quy hoach xac dinh muc
tiéu wu tién phat trién ngudn ning luong
tai tao (thuy dién, phong nang, dién mat
tro1, dién sinh kh01 .) cho san xuat dién
trong d6 s& dua tong cong suit cac thuy
dién tir 9.200 MW hién nay 1én gan gap
doi (17.400 MW) vao 2020. Tuy nhién, tur
nhing su c6 gan day xay ra véi hang loat
cac cong trinh thuy dién hién co (song
Tranh 2 [15], Dakr()ng 3[16], bak Mek 3
[17],...) hay nhirng bat cap trong vi¢c quy
hoach, van hanh thuy dién da muc tiéu
trong thoi gian vira qua, cong dong va cac
nha khoa hoc da day 1én nhiéu ¥ kién trai
chleu xung quanh viéc c6 nén uu tién phat
trlen thuy dién trong quy hoach di¢n lyc
qudc gia trong khi tac dong cia nd dén
nguoi dan va h¢ sinh thai con chua dugc
nghién ctru day du.

Viét Nam 1a ,mot qubc gia thiéu
nudc*, boi lugng nude mit binh quan dau
nguoi h1en tai trén lanh tho la 3.480 m3/
nam - dudi tiéu chuan qudc té (4.000 m3/
nam) cua Hiép hoi Tai nguyén nude Qudc
té (IWRA). Ngoai ra, khoang hai phan ba
ngudn nudc cia Viét Nam dén tir nudc
ngoai. Trén cac vung va thoi gian khac
nhau trong nam, tai nguyén nudc khong
dugc phan bd déu. Trong nim 2013, Viét
Nam di khai thac gan 70% tiém ning thuy
dién, trong khi con s6 nay cho trung binh
toan cau 1a 35%. 260 nha may thuy dién
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dang hoat dong, 211 dy an dang dugc xay
dyng va van con 266 dy an khac s& dugc
lap dat trong nudc [5].

Tir nhitng ndm dau thap nién 1970,
du bao 1 nghiép vu & Thuy Pién dung mo
hinh thiy van HBV (Hydrologiska Byrédns
Vattenbalansavdelning; Bergstrom 1995).
Tuy nhién, tdc nhan mdi truong chua dugc
thiét 1ap trong mo hinh nay, do d6 mot khai
niém mo hinh méi da duoc phat trién gan
day, do la Phong doan thuy van cho moi
truong (HYPE) [9]. Trong khoa hoc thuy
van, mét trong nhiing thir thach 16n nhat
1a du bao cac thanh phan thiy van cho
nhing luu vuc khong c6 sd liéu luu luong
¢ ctra ra cua luu vuc. Thir thach nay da
duogc chi trong gidi quyét trong giai doan
2003 - 2012 béi Hiép hoi Thuy vin qudc té
[23]. Thach thire cho dy bdo cho Tuu vue
khong co s6 liéu Iuu lugng & ctra ra cua luu
vic nam & chd udc tinh théng s6 cho mé
hinh. S€ 1a mot khé khan khong nho khi
tim sy két ndi gitta théng s6 cho mé hinh
va cac ddc tinh cua luu vue [1, 2] ngoai true
dién tich ho va dién tich luu vuc. O Na Uy,
thong s6 ving duoc str dung cho mé hinh
tinh toan can bang nudc sir dung 6 ludi,
v6i thong sb lién quan dén diéu kién dia
hinh [13, 22] da chi ra rang viéc hi¢u chinh
thong s6 mo hinh cho cac Iuu vuc doc
lap v6i nhau c6 thé thong qua st dung hé
thong phan b6 cia thuy van voi dat. Theo
cac tac gla [13] cung két ndi céc tinh chat
vat Iy cua loai dat va thuc vat véi thong sO
mo hinh thily van CRASH. O Thuy Dién,
nghién cuu Ve bd cap nudc dudi dat coa
[18] chi ra rang su khac nhau gilra doi trix
nudc va bo cap nudc ngam dya trén mo
hinh can bang nudc cho 161 luu vyc vira
va nhé. Pac trung cia luu vuc dua trén ba
loai dat dugc xé4c dinh. Nhiing két qua kha
quan trén goiy mot kha nang lién két thong
s0 mo hinh thiy van véi cac tinh chat dia
van cia luu vue dé giam yéu t6 bat dinh
trong ing dung cho Iuu vuc 16n cua mo
hinh HYPE.

Muc ti€u tong quan cua nghién ciu
nay nham danh gid tdc dong cua ho dap
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dén dong chay luu vuc song Srépok. Vi
hai kich ban c6 va khong c6 hd chtra dé
so sanh dong chay thyc do véi dong chay
dugc md phong. Pang chu y 1a danh gia
két qua cho phan 16n cac tiéu luu vuce
khong ¢ s6 li¢u thyc do ¢ cua ra. Pé
giam bot sy bat dinh cho nhitng luu vuc
trén, quy trinh hi¢u chinh theo budc duge
tién hanh véi gia thiét cac thong so cua
mod hinh c6 lién quan dén cac bién dia
van hon 1a so v6i vi tri cua luu vye. Gia
thiét na‘ly cho mo hinh v6i1 quy mo 16n s€
cung cap thong tin gia tri cho cac luu vyc
khong c6 dit lidu & ctra ra, bang viéc su
dung dit liéu va kiém dinh cho mot vai luu
vuc ¢ vung khac.

2. Khu vuc nghién ctru

Song Srepok la mdt trong nhiing
nhanh chinh cua song Mekong (H1nh
1). Trong phan lanh thd Viét Nam, né
duoc g01 la song Dak Krong Luu vuc
cta song Srepok bat nguon tr tinh Dak
Lak thudc Tay Nguyen roi chay xuong
hai tinh Ratanakiri va Stung Treng cua
Campuchla O phan lanh tho Campuchla
song Srepok lan lugt hgp luu véi sdng
Sesan (bat ngudn tir Viét Nam) vaSe Kong
(bt ngudn tir Lao) trudce khi dd vao song
Mekong & thi tran Strung Treng. Song co
do dai 450 km véi 169 km trén lanh tho
Viét Nam. Song Srepok c6 ba nhanh song
chinh la s6ng Krong No, song Krong Ana
va song Ea H’leo.

Toan bd Iuu vue song Srépok va vung
lan can (trong lanh tho Viét Nam) c6 dién
tich tu nhién khoang 18.230 km?, trai rong
trén phan 16n dién tich tinh Pik Lik, mot
phéan tinh Dak Nong, 4 huyén cua tinh Gia
Lai va 2 huyen cua tinh Lam Pong. Luu
vuc Sre Pok co s6 luong cOng trinh thuy
loi, hd chira lon dac biét 1a ho chira vua
va nho twong d6i nhiéu. Thang 7/2014 Thu
tu:ong Chinh phu dé ban hanh quy trinh
van hanh lién ho chira trén luu vyc Sre
Pok. Theo d6 cac hd Buén Tua Srah, Bu6n
Kudp, Srépok 3, Srépok 4 va Srépok 4A
phai van hanh theo nguyén nudce thir tu vu
tién duoc quy dinh trong quy trinh.
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Hinh 1: Bén d6 lwu vic séng Srepok
3. Phuong phap va dir li€u str dung

3.1. Phuwong phdp nghién civu tong
quan va mé hinh HYPE

Viéc danh gia tac dong cua ho dap
dén dong chay luu vuc song Srepok bang
mo hinh HYPE dugc xay dung thyc hién
theo so @b nghién ctru tong quat theo Hinh
2 (trang sau).

M6 hinh HYPE dugc phat trién
boi Vién Khi twong thay van Thuy Dién
(SMHI) 1a mdt su tich hop mo hinh thuy
van va mo hinh chat hrong nude (Hinh
3) Céc nguon cung cap va ton that (bao
gdm phép bién d6i va du’ong dong chay)
cia nuéc, nito va phét pho dugc bao
gdm trong mé hinh. Muc tiéu chinh cua
sy phat trién mo hinh 1a giir d6 phuc tap
nhu nhau cho céc qua trinh khac nhau. Ma
ngudn (viét trong FORTRAN 95) duoc
cau trac dé c6 thé ap dung cho mién rong,
dir liéu dau vao va két qua ctia mé hinh c6
thé duge chuin bj va phan tich dua trén
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cong cu thiét 1ap dau vao thiy vin thé
giéi (WHIST). Cau tric ctia mo hinh c6
thé dya trén phuong phéap da luu vuc dé
nhiéu song & cac luu vuce khac nhau c6 thé
duoc mo phong cung lic. Mdi mdt sdng
duoc chia nho thanh céc tiéu luu vuc, mdi
tiéu luu vuc nay lai tiép tuc duoc chia nho
thanh cac loai dat, dat str dung va dudng
don vi phan ung thuy van (HRUs) (Flugel
1995). Phan 1én cac thong s6 duoc thiét
1ap cho 16p dat hodc dat str dung riéng biét,
mot sd thong s6 con lai duoc thiét 1ap toan
bd ca mo6 hinh. Pon vi phan tng thuy van
theo chiéu thang dung co tdi da ba 16p dét,
v6i tiy bién d6 sdu cho mdi 16p. Kha ning
gilt nudc (trit lwong nudc cho thuc vat,
hodc tong d6 rdng) lién quan dén dic tinh
cua dat. Cén bang nudc tinh toan d6 4m
cta dat cho ting 16p dat, khi cac 16 rdng
trong mot 10p dat dugc 14p diy boi nudce

thi dong ngam bét dau xuat hién o 16p dét
d6. Muc nude dudi dat duoc tinh dua trén
ti 16 16 rdng duoc 1ap boi nude. Dbi véi
d4t néng nghiép, qué trinh tiéu duoc thuc
hién qua cac tim thoat nudc. Cac qué trinh
thiy van khac nhu dong chay sat mat, xo1
va macro-pore flow dugc mo hinh hoa.
Dong chay ra coa tat ca cac dudng don
vi phan tmg thity van (HRUs) duoc dién
todn qua cac song, ho va cac hd chira diéu
hoa, dugc thiét 1ap chi tiét cho timg tiéu
lvu vuce va cubi cung duoc dién toan giita
cac tiéu luu vuc khéac nhau.

Thyc thé nudc trong hé thong séng
¢6 thé co duong cong muc nudc - luu
luong ri€ng biét hodc chung. Mot tiéu luu
vuc ¢ thé gdm nhiéu hon mot dudng don
Vi phan u’ng thuy van, t6i da 1a 49. Thém
nita, mdi thuc thé nude duge gan cho mot
dién tich hodc d¢ sau dé tinh thoi gian luu
trd ctia cic chét.

Tham

phil H5 va hi chira

DEM

Bét Mura Mhiét dg

——— e M hinh HYPE

Hiéu chinh (2000-2005)

-

Déng chay
thye do g

¥

Béc hol thye do |

Kiém dinh (2006-2009) |

Phin tich kich ban {2010-2013)

Mé phéng
khéng hi chira
[phuc hbi dong
chdy tur nhién)

Dong chéy thire
do (bj tac dong
biéri b chira va
quy trinh vén
hanh h)

Mé& phéng eb hid
chi¥a chu'a bao
gom quy trinh
vén hanh ha

| Kich bdn 1 Téc dng clia hb chira Kich ban 2
- wh vin hanh hi dén ché —
dd thiy van

Hinh 2: So' d6 nghién civu tong qudt
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Hinh 3: Cdc qud trinh dién todn trong mé hinh HYPE

V&imuc dich co duge su hiéu biét vé
cac thanh phan cuthéva cac quatrinh nude
chi1 yéu. HYPE doi hoi két hop nhleu loai
dir li¢u khac nhau nhu dir ligu vé khong
gian va céac phép do (chang han nhu co
s¢ dir ligu vé dia chat cac ludi khi tuong,
quan tric do dac mau lién tuc, do dac thyc
dia, anh vién tham, radar,...) véi cac qua
trinh mo hinh sO va viéc sir dung céc gia
dinh chung dé mo ta cac hé thong 16n & do
phan giai cao. M6 hinh HYPE la cong cu
manh dugc Lrng dung rong rai ¢ nhiéu noi
trén thé gidi trong nghién ctru du bao thuy
van, hai duong hoc, chét luong khong khi,
khi tu:ong, dy bao thoi tlet Bén canh do,
HYPE c6 nhiéu vu diém, dic biét, md

0

grafa
outflow = graik X uparea

gratk X ratcorr x | win -

Trong do6, gratk, gratp va grata la cac
tham s6 chung ap dung cho tit ca cac hd
trong img dung mo hinh; ratcorr 1a tham
s6 mo hinh phy thudc vao ving tham s6
dé diéu chinh gratk cho cac ving khac
nhau. Khu vuc thugng luu (uparea, km »

X ratcorr x| win - lake

hinh ¢6 kha ning du bao téng quan trén
vung rong 16n (vang, luu vuc lién qubc
gia, cd nudc, lién luu vuc) tir cac nguén s6
liéu m& va sau d6 du bao chi tiét cho timg
luu vyc, vung nho hon.

Qua4 trinh dién to4n hd chira (olake)
trén mo hinh HYPE dugc m6 phong nhu
sau: HO xa nhan dugc ca dong chay cua
dia phuong va chay tur cac khu vuce thugng
nguoén qua song chinh. Mot hd nude co
thé nhan duoc dong chay tr dong nudc
ngﬁm trong khu vuec.

Néu muc nuéc (wlm) cao hon
ngudng (hd depth) thi dong chay duoc
tinh theo phuong trinh sau:

wilm < lake

. for depith

 graip

. for grata =0

depih :l

, graip

lake

depth | . for

grata=10

2) dugc bao gdm trong phuong trinh néu

tham s6 grata 1a> 0. Néu myc nudc dudi
nguong thi dong chay 1a 0

Déi v6i ho didu tiét, mot quy trinh don

gian c6 thé duoc dua ra trong LakeData.

txt cho cac hd nudc di chon. Ngoai cac
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h6 dugc quy dinh, cac dap trong HYPE
thay vao dé co thé duoc dleu chinh boi
mot muyc dich cy thé. Mot ho olake c6 thé
1a mot phan ctia mot hd 16n hon. Sau do6
n6 duge goi 1a luu vyc ho ctia ho 16n hon.
Luu vue hé duoc xur ly khac nhau neu
chung nam trong hd hodc néu chung 1a h0
cudi cung, nghia I ho c6 dong chay ra ho.

Dong chay qua hd duoc chia thanh
cac luu vuc ho chi xdy ra theo mot hu:(mg,
khong ¢6 sy trao d6i hai chiéu gitra céc
luu vue hé. Déi vai cac luu vuc ho thuong
nguon chay vao mot luu vuc hd khac, tat
ca cac nude trén ngudng duge thoat nude.
Ngu’O’ng ciia hd (glong nhu luu vuc ho
cuoi cung) dugc s dung, khong phai bt
ky ngudng bén trong nao gitra cac luu vue
hé. Néu muc nude hd (wlm) cao hon luu
luong ngudong (w0 hodc wmin) thu duogc.

Ddi véi luu vue hd cubi cung dugc udce
tinh boi mot duwong cong danh gia, hodc la
mot phuong trinh cy thé hodc voi phuong
trinh tong quat, hoac theo quy trinh thuong

3.2. Dii liéu sw dung

quy. Vi tat ca cac nude (trén ngudng) trong
ho (tir tat ca cac luu vye hd) tich tu trong
luu vuc hd cudi cung muc nudc khong thé
duoc su dung tryc ti€p, nhung n6 dugce tinh
toan lai dé tinh toan dong chay tir hd. Muyc
nude luu vue hd cubi cung (wlm) duge
quy md boi dién tich ho chira (dién tich)
dén toan bd khu vuc hd (lakearea). Néu
muc nude hd duoc tinh toan (wlake) cao
hon ngudng (wthresh) thi dong chay dugc
uoc tinh bang dudong cong danh gia.

Déi véi cac hd cod d(‘)ng chay duogc
xac dinh boi du:o’ng cong x€p hang, myc
nudc cua ho s€ cao hon murc nguong thoat.
Murc can bang s€ phu thudc vao kich thude
cua dong va cac thong sb duong cong xep
hang dong chay. Tuy thudc vao thoi gian
cu tra cua nudc trong h6 no6 c6 thé mat
thot gian cho cap do nay duoc thanh lap
va cho dén khi d6 ~dong chay cua ho s&
duoc mod phong thip hon so véi nd phal
dugce. Vi vay, mot thoi glan spin-up la can
thiét cho mot mo phong moé hinh.

Bing 1. Sé li¢u sir dung trong V-HYPE

Loai s0 liéu | M ta s lidu Po phan giai Ngudn
Khi tirong Mua, nhiét d(? 4 km ludi ;nga vanhiétdo |- HydroSHEDS “Lehner, B., Verdin,
thily Vén khong khi, boc | dua trén so liéu thuc do cho | K., Jarvis, A. (2006): http://hydrosheds.
hot, luu hg:qng giai doan 1990 - 2010 CL.USEZS.ZOV.
o ren Dir liu 56 ¢ D‘Q pha.u} gl,a 190m, trun_g - Hydrosheds (Lehner et al., 2008) and
Dt liéu dia | cao (DEM),7 binh dién tich luu vuc = HydrolK (USGS, 2018)
hinh Dién tich ticu  |218 km?, trung vi dién tich ’
luu vuc luu vue =170 km?
Harmonized World Soil Database
o Luoi dua trén Iy miu voi “FAO/HASA/I'SRIC/ISS-CA.S/JRC,
Loai dat 4 phéﬁ g khac nhau 2012. Harmonized World Soil Database
i (version 1.2). FAO, Rome, Italy and
IIASA, Laxenburg, Austria.”
Dit st dung 250 m ESA CCI Land Cover, version 1.41
Mang luéi song | Tong cong 5723 km chiéu
ngoi dai song
D¢ sau, ché do - GLOBAL LAKES AND
diéu tiét, duong WETLANDS DATABASE, GLWD
Th(”)r}g tin  |qué trinh luu Ty bién “Lehper, B. (2004): ‘
ve ho lwong myc nude - Che d0 van hanh ho chira cta Ivu vuc
& 5 ho tai clra ra song Srepok (S6 1201/QD - TTg ngay
luu vue 23/05/2014)
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Bang 2. Cac tram chinh trén luu vuc song Srepok

Nghién cuu

STT Tén tram Tén song Kinh d¢ Vido Dién tich (km?)
1 Giang Son Krong Ana 108.19 12.51 3180
2 Cau 14 Srepok 107.93 12.61 8610
3 Ban Don Srepok 107.76 12.91 10700
4 Duc Xuyén Krong No 107.98 12.30 2960

Dir liéu vé mat tu nhién dugc thu thap
tai luu vuc song Srepok, st dung dir licu
tir cac bo dit liéu mé san co trong khu vuc
hodc toan cau (Bang 1). Tén mién dugc
chia thanh 86 tiéu luu vuc, dao dong tir
dudi 24 km? dén gan 500 km?, voi dién tich
trung binh 210 km? dya trén co so dir liéu
HydroSheds (Lehner va cong su, 2009). Dir

liéu vé d6 che phu dit va loai dét tir Sang
kién thay d6i Khi hau Dat dai [8] dugc tong
hop thanh 9 16p (Hinh 2). Rimg va dét néng
nghiép 1a dién tich d4t chinh trong luu vic
(chiém hon 80%). B6n ho chira dang hoat
dong tir ndm 2010 trong lwu vuce (s6 1201/
QDb - TTg ngay 23 thang 5 nam 2014, Cuc
Quan Iy tai nguyén nude) (Bang 3).

Bing 3. Quy trinh v@n hanh ho chiva

, £ .| Buodn Tua Buon Srépok n Srépok
TT Tinh chat Don vi Srah Kudp 3 Srépok 4 AA
. .. | Dicutiét | Diéutiét | Diéutiét | Diéu tiét
1 |Loai Diéu tiét nam . \ . .
ngay ngay ngay ngay
2 |Muc nudce binh thuong m 487.5 412 272 207 186.6
Muc nudc thp nhat m 465 409 268 204 185.5
Muc nude thiét ké,
4 P=0.1% m 489.5 414,5 275 210.5
Muc nude thiét ké,
5 P=0.5% m 487.8
6 |Tong dung tich (W,) 10°m? 786.9 63,24 219 25.9 3.9
7 | Dung tich hiru dung (W) | 10°m’ 522.6 14,7 62.8 8.4 0.8
8 |Dung tich chét (Wc) 10°m? 264.2 48,54 156.1 17.5

4. Hiéu chinh va kiém dinh mé hinh

Hi¢u chinh Idp cia cac nhém tham )
duogc sir dung trong nghién ciru dé giam
b6t van dé binh dang trong md hinh dua
trén quy trinh [2]. Thtr ty hi¢u chinh cta
cac nhom thong sé 1a: (i) Gia trj tham sb
d4t va dit ban dau duoc léy tir bo tham sd
hiéu chinh cho mo6 hinh HYPE trén toan
thé giéi va sau d6 duge diéu chinh bing
cach t6i wu hoa cac tham sé cho cac nhom
luu vie hd khong c6 dai dién (RGB) cho
mdi loai dét va che phu dit.

Mot sd tiéu chi théng ké da duogc su
dung trong danh gia: sai s6 khéi luong

tuong doi (RE), twong quan thoi gian xa
hang ndm [21], Hi¢u suat Nash-Sutcliffe
(NSE), Sai so trung binh (RMSE) va
Hiéu qué Kling-Gupta [24] gilta luu
lugng thuc do va mé phdéng [7]. Khung
nghién ctru cho bai bdo nay dugc md
ta trong Hinh 3. M6 hinh HYPE cho
luu vuc séng Srepok duogc hi¢u chinh
trong giai doan 2000 - 2005, kiém dinh
trong giai doan 2006 - 2009 (trude khi
van hanh dap). Phan tich kich ban c6 va
khong c6 sy hién dién cua dap da duoc
kiém tra tir 2010 - 2013 dé danh gia tac
dong cua viéc xdy dap d6i voi dong
chay tu nhién.
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4.1. Két qua hig¢u chinh mé hinh
Béng dudi day cho thay cac diéu chinh
cta cac thong s6 Vs - HYPE sau khi hiéu
chinh so v&i cac gia tri t6i thiéu va t6i da cta
cac thong s6. Trong qua trinh nay, ching t6i

da str dung 13 tram do mua va dong chay dé
hiéu chinh bdn tram xa tai Giang Son, Cau
14, Ban Don va Birc Xuyén trong giai doan
2000 - 2005. Cac thong s6 nhay cam nht
lién quan dén viéc giit nudc, suy thoai, thodt
nude bé mit va qua trinh dinh tuyén song.

Bing 4. Thong sé mé hinh

Théng s0 | Qua trinh Mo ta Ponvi | Min | Max |Gia tri mé phong
Phén s6 nudc trong dat c6 san
wefc cho PET - 0.05 | 0.5 0.47
WCWD Gitr nudc |Diém héo % 005 | 0.5 0.1
weep Hleu qua do rong nhu la phan o 005 | 05 0.5
sd cuia d6 sau dat
trres Hé §0 suy thoai cho hé thong s 005 | 05 0.4
thoat nudc
mesl | Suy thodi Iifn;" suy thii cholop dattrén | 1 505 | g5 0.075
tres2 He sosuythodi cholop dat ) 15 | s 0.024
dudi nhat
macrate Phan s6 dong chdy vi mo mm/d | 0.05 | 0.5 0.5
mactrinf | Dong chay |Ngudng cho dong chdy vimé | mmts! | 0 100 8
mactrsm mat N%uorig HP:O? ngam Chf) dokng 5 - 0 1 0.25
chay vi m0 va dong chay bé mit
rivvel . |Toc do I trong dong nude m/s 0.5 1.5 15
Song Toc Phan s0 d¢ tre trong dong
damp dolu A % % 0.4 0.7 0.4
nudce cling gay ra tham

Danh gia két qua hiéu chinh, d6 phu
hop gitta luu lwgng md phdng va quan sat
duoc uodc tinh dua trén gia tri cua NSE,
hé sb tuong quan (CC), Sai sd tuwong ddi
(RE), RMSE va KGE.

Zﬁil(f-'i —1;)?

X —rm)?

M (e; — 1) —cm Xrm

NSE=1-—

1

mi

cC =

cd X rd

E?i(ci — 1)
|E:n:1 ri|

RE% = RB x 100 = X 100

cd cm
KGE = 1—\}(66 —1)2 +(E_1)2 —I—(%—l)2
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Trong do: ¢ la gid tri tinh toén, r
la gia tri thuc do, cm 1a gia tri tinh todn
trung binh tai tram do, »m 1a gia tri thuc
do trung binh tai tram do, i 1a don vi tinh
buéc thoi gian thyc do trong chudi thoi
gian cua mdt tram.

Bang dudi day cho thiy két qua thuc
hién cudi cung cho giai doan hi¢u chuan
gitta nam 2000 va 2005. NSE tong thé
trén bon tram 1a 0,80 v&i NSE rét cao tai
cac tram Giang Son, Cau 14 va Ban Pon.
Tram Dtc Xuyén 1a diém yéu nhit coa
mo hinh vi tram nay nam & vi tri xa nhat
va mién ndi véi dong hd do mua han ché
(d6ng hd do mua nam cach xa déng hod
do dong chay). Tuy nhién, hiéu suit tong
thé cia mé hinh trén toan bd luu vuc da
ching minh rang hiéu suit mo hinh da
dugc chap nhan.
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Bing 5. Ddnh gid sai s6 hi¢u chinh mé hinh (2000 - 2005)

T Tram NSE CC RE (%) RMSE KGE

Giang Son 0.90 0.96 14.37 26.64 0.82

Ciu 14 0.84 0.92 1.84 86.70 0.86

Ban Don 0.83 0.92 8.53 94.77 0.88

BRI

buc Xuyén 0.62 0.81 16.37 66.47 0.63

Trung binh 0.80 0.90 2.09 06.84 0.80

(a) . (b)
Giang Son Cau 14
Daily Observations vs Simulations Daily Observations vs Simulations

7 i k| 7 ] t e
E 3 + Goby 3 ] " 4+ Ofos
E g i | £ g1
o | o ]

o = 1

Jan 01 2000 Jul 01 2001 Jan 01 2003 Jul 01 2004 Dec 31 2005 Jan 01 2000  Jul 01 2001 .fan_lm 2003 Jul 01 2004 Dec 31 2005

Time ime
Monthly Observations vs Simulations Obser vs Simu

Q, [m3s)
0 200
E
|
Q, [m3is]
0 600 1400
g }
i

Jan 2000 Jul 2001 Jan 2003 Jul 2004 Dec 2005 Jan 2000 Jul 2001 .FITI'! 2003 Jul 2004 Dec 2005
ime ime
Duc Xuyen
(c) Ban Don (d) Y
Daily Observations vs Simulations Daily Observations vs Simulations
e - i o - | o QgEm |
3 3 z N - & 8- { - Qobs |
- £ 81 I
= =~ 21 [
° o1 < a :‘P#%M’I
Jan 012000 Jul 012001 Jan 012003 Jul 01 2004 Dec 31 2005 Jan 01 2000 Jul 01 2001 Jan$1 2003 Jul 01 2004 Dec 31 2005
Time ime
Monthly Ob: vs Monthly O Vs
- § ] H —o— Quim = 1 < g |
= 1 . Gobs 3 g | + Gobs |
E g1 ) A F- . . |
s _ 7 . = g JWM |
b T T T T T T T T T T T T T e T T T T T T T T T T T T T
Jan 2000 Jul 2001 Jan 2003 Jul 2004 Dec 2005 Jan 2000 Jul 2001 Jqll_'! 2003 Jul 2004 Dec 2005
me me
. a
(a) Giang Son (@) Cau 14
Daily time series Daily Histogram
Daity time series Daily Histogram - — 81
© A -
= - g 4 g s
B
£.] £s s 81 2]
2§ g i e e e e e e B s =
............. g 7 - ' L1000 -500 °
e s ot e 00 400 200 © JaND12006  JanQ12008  Dec 312009 e
Jan 912 funtardag] ime ¥ [units/day]
Monthly time series Monthly Mistogram Monthly time series Monthly Histogram
T — g E {—= - j\ ]
g,\rmmww( g & | I s /| 5 &
4 £
£ 1
Jan2000  Jul2002 Jul 2004 e w0 0= < 300 “100 0 100
Time  [unitsimonth] Jan2006  Jul 2007 Jan 2009 ¢ ot .
C|
(c) Ban Don (d) Duc Xuyen
Delly thme series Dally Histogram Daily time series Daily Histogram
F o = _F_m.rr_.*—g-—.n
: ! ] g g ] ' §
T o & 2 ] Fd
28 | 8 5 g1
JlzEassnnss p— S (SRS
~1600 00 o 2500 -1500 500 ©
Jan 012000 Jan 012003 Dec 31 2005
n mT\mu F funitsiday) Jan 01 2000 JillYOI:nsZ’w3 Dec 31 2005 ¢ [unitsiday)
Monthly time series Monthly Histogram Monthly time series Monthly Histogram
'-g g8{— P 8 E 1 8
o] g s § : 1| g°
2 "] & & 2 o] &
e 3 $81 8 ,
- 8T T T S a6 ma ay o TTTTTTTETTET s T o
0 1 h : Jan 2000 Jul 2002 Jul 2004
Jan 2000 Ju za?“ze Jul 2004 ¢ [unitsimonth) Time r [units/month]

Hinh 4: Luu lwgng mé phong hang ngay va hang thang so voi luwu luwong thuwe do trong
giai doan 2000 - 2005 dwo'c xdc nhdn tai (a) Giang Son, (b) Cau 14, (¢) Bin Dén, va (d)
Direc Xuyén
107

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 23 - nam 2018



Nghién cuu

Hinh 4 trinh bay két qua tot gitra luu
luong song md phong hang ngay va hang
thang (m3 /'s) véi dir ligu quan sat dugc
cho cac giai doan 2000 - 2005 da higu
chinh. C6 sy phan b theo mua ro rét glua
mua kho (thang 12 dén thang 5) va mua
mua (thang 5 dén thang 11) véi cac dinh
vao khoang thang 10. Su khéc biét gilia
lvu lwgng md phong va quan sat duge
thé hién trong hinh bén trong ca hai gia
tri tuyet 601 va biéu d6. Noi chung, hon
90% sai sb (su khac biét) thap hon 100
m3 tich Ity hang ngay. Cac 16i 16m chu
yeu ¢ tram Birc Xuyén, c6 kha nang la do
Vi tri khong phu hop cua céc tram quan
trac dat va dong chay.

4.2. Két qua kiém dinh mé hinh

Bang dudi day tom tit két qua hiéu
chinh ctia m6 hinh trén cac tram trong
giai doan kiém dinh (2006 - 2009). Puc
Xuyén lai 1a phan yéu nhét cia mé hinh
trong khi cac tram khac cho thiy hiéu
suét tot. Co danh gia thap vé cac dinh li
nam 2007 trén tit ca cac tram. Hinh bén
canh cho thiy su phan b 16i ciia m6 hinh
trén tat ca cac tram. Cac 161 tai tram Puc
Xuyén dugc trinh bay rd rang. Tuy nhién,
hau hét cac 16i déu thap hon 100 m3 tich
Ity hang ngay, do d6 d6 chinh xac cua mo
hinh 1a chap nhan duoc.

Bing 6. Pdnh gid sai sé kiém dinh mé hinh (2006 - 2009)

TT Tram NSE CC RE (%) RMSE KGE
1. Giang Son 0.73 0.86 0.96 46.33 0.78
2. Cau 14 0.83 0.91 -3.46 96.49 0.89
3. Ban Don 0.83 0.92 7.38 107.70 0.88
4. Duc Xuyén 0.40 0.77 11.83 66.85 0.69

Trung binh 0.70 0.87 4.18 79.34 0.81

5.Panh gia anh hwéng cia hd chira

Hiéu suét cua hai kich ban dong mo
phong o va khong c¢6 hd chira so vai luu
lugng thyc do dugce trinh bay trong bang
dudi day. M6 hinh ¢ hé chira du(mg nhu
c6 két qud mo hinh t6t hon so véi md hinh
khong hd trén tat ca cac tram. Tuy nhién,
tram Pic Xuyén dat yéu cau khong cao.
So sanh ty I€ kha nang luu trir v6i dién tich
thoat nuge cua cac hd chira hién c6 cho
thay ty 1¢ dién tich cia ho Buon Tua Srah
16n hon dién tich Iuu vye Dlre Xuyén, nén
c6 tac dong nhiéu hon dén dong chay tur
ctra xa. Trong khi do, vi khong c6 thong
tin vé dong chay ngdy tir cac hod chira,
HYPE chi m6 hinh sy hién dién cua cac

ho chita ma khong c6 van hanh ho chira.
Do d6, dong chay md phong h6 chira
(khong co quy trinh van hanh ho) tai tram
Duc Xuyén c6 d6 chinh xac thip hon so
v6i luu lwong thuce do (c6 hd chira) tir cac
tram khéc. Tai tram Giang Son, khong c6
ho chira trong khu vuc thoat nuédc, do do
hiéu suat 1a khong doi giita hai kich ban.
Cau 14 va Ban Pon 1a cac tram ha luu,
trong d6 ty 1¢ kha nang luu trit cho khu
vuc thoat nudc cua chung cling nho. Theo
d6, sy thay ddi giita dong chay ty nhién
mo phong (khong c6 hd chira) so véi luu
luong quan sat (v6i van hanh hd chua) it
hon (NSE = 0,70 va 0,75 dbi véi Cau 14
va Ban Don tuong tng).

Bdng 7. Danh gia mé hinh trong phdn tich kich ban (2010 - 2013)

TT | Tram | NSE | C€C | RE(%) | RMSE | KGE
M3 phong khéng ho chira

1. Giang Son 0.71 091 -21.46 46.33 0.78

2. Ciau 14 0.70 0.88 -9.23 96.49 0.89

3. Bin Don 0.75 0.91 -1.09 107.70 0.88

4, Pic Xuyén -1.13 0.59 33.18 66.85 0.69

Trung binh 0.26 0.82 0.3 72.14 0.58
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Mo phong co ho chira

l. Giang Son 0.71 0.91 -21.64 42.28 0.58
2. Ciau 14 0.80 0.90 -8.23 70.79 0.80
3. Ban Don 0.85 0.93 -0.42 68.91 0.92
4. Durc Xuyén -0.27 0.52 36.73 55.56 0.39

Trung binh 0.80 0.90 2.09 68.64 0.80

(a) Giang Son

Daily Observations vs Simulations

(b) Cau 14

Daily Observations vs Simulations
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Hinh 5: Luu luwgng mo phong hang ngay va hang thang so voi luwu luwong thue do trong
giai doan 2006 - 2009 duoc kiém dinh tgi (a) Giang Son, (b) Ciu 14, (¢) Ban Don, va (d)

Direc Xuyén
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Ratio of storage capacity to drainage area

Seopok 4 |027°..,-

sos [ 2o
m Kuof IL'I?‘J?-.
26.86%

15 20 759 30

Hinh 6: Ty 1¢ kha néing luwu triv hé chiva
doi véi khu vue thodt nudc. So sanh giiva
dong chdy tw nhién mé phéng (khéong cé ho
chira) va dong chady thwce do (voi hoat dong
ciia hé chirva) trén tit cd cdc tram

6. Két luan

Mo hinh thuy van cho luu vuc song
xuyén bién gidi co6 tac dong cua con
nguot ludn 1a mot thach thire 16n vi thong
tin quan tric bi han ché. Viéc thiéu thong
tin d4ng tin cdy c6 thé gay anh huong dén
cac ké hoach quan ly nudce, dic biét 1a doi
voi luu vue song Srepok noi cd thuong
ngudn & Campuchia. M6 hinh HYPE, da
dugc ng dung chu yéu ¢ ving khi hau
lanh phia béc, dugc st dung lan dau tién
tai luu vuc song Srepok thudc vung nhiét
doéi. Mtre do phu hop gitra luu lugng mo
phong va thuc do duoc trén hau hét cac
tram trude va sau khi xay dung dap da
chirng minh kha nang tng dung ctia mo
hinh trong khu vuc nghién ctu.

Xem xét cac tdc dong cua dap thuy
dién 1én ché d6 thuy van cho thiy c6
su thay ddi dang ké giita dong chay
te nhién va mo6 phdéng tai tram thuong
luu, noi co6 ty 1€ trit dung tich ho chira
cao cho khu vuc thoat nudc va it thay
doi gitra cac tram ha Iuu. Phat hién nay
rit quan trong ddi v&i nhitng ngudi ra
quyét dinh x4y dung cac ké hoach quan
Iy nuéc phu hop dé giam thiéu tac dong
ciia con ngudi ddi véi dong chay tu
nhién. Cac nghién ctru trong tuong lai 1a
can thiét d¢ cai thién hiéu sudt mo hinh
& cac dia diém co it thong tin quan tric
vo1 dir 1iéu vé tinh va kham phé cac kha
110

ning khac cia mo hinh, chang han nhu
mo phong nudc ngam, chat luong nudc
va md hinh ngép nuéec.

Loi cam on: Nghién cuu nay duoc
trong khuén khé dé tai nghién ciru khoa
hoc cap Bé Tai nguyén va Méi truong
“Nghién civu tich hop mé hinh ma nguon
mé véi dir liéu mua todn cau dé du bdo
nguon nwdc mdt lwu viee séng lién tinh, lién
quoc gia. Ap dung thir nghiém tai luu viee
song Srépok”. Ma s6: TNMT.2016.02.01.
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