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Abstract: Water resrouces in the Mekong river basin plays a key role for socio-economic
development of the downstream region, expecially the Mekong Delta. Therefore, development and
validation of SWAT model to provide spatial parameters for better water resources evaluation in
Mekong river basin is vital as a result of better consideration the physical characteristics of the study
area. In this research, all six hydrological gauges located in mainstream river were utilized for this
purpose. The results showed that Nash—Sutcliffe index varied from 0.63 to 0.94 and Pbias varied in
range of -14.48%, + +8.67% confirming the good performance of the model for flow simulation in
Mekong river basin and the calibrated spatial parameters reasonably reflect the complex terrain and
climate of Mekong river basin.
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Thiét 1ap bd mé hinh thuy van thong s phan bb phuc vu
danh gia tai nguyén nudc trén luu vuc song Mé Kong

Ding Pinh Kha*, Tran Ngoc Anh

Truong DPai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi
334 Nguye:n Trai, Thanh Xuan, Ha Noi, Viét Nam

Nhan ngay 15 thang 9 ndm 2020
Chinh sira ngay 26 thadng 01 nam 2021; Chap nhin dang ngay 05 thang 02 ndm 2021

Tém tit: Tai nguyén nude song Mé Kong co ¥ nghia chién lugc trong phat trién kinh té xa hoi khu
vuc ha du luu vyc song, déc biét 1a déng béng song Ctru Long. Vi thé viéc thiét 1ap va danh gid mo
hinh nhdm dwa ra bo thong sb c¢6 tinh dén phan bd theo khong gian dé dam bao phan anh chinh xéac
hon dic diém vat 1y ctia khu vyc nghién ctru phuc vu cho viéc danh gia tai nguyén nudce trén luu
vuc song Mé Kong 1a mot bude thiét yéu. Trong nghién ctru nay, siu tram thuy vin trén dong chinh
duogc st dung dé danh gia va kiém dinh mé hinh SWAT (Soil and Water Assessment Tools). Két
qua md phong danh gia theo chi tiéu Nash-Sutcliffe dat trong khoang 0,63 dén 0,94 va sai s6 tong
luong (PBIAS) trong khoang -14,48%, + +8,67% cho thay b mo hinh di thiét 1ap c6 kha ning mo
phong tot dong chay trén luu vyre séng 16n Mé Kong véi bo thong sé bién doi theo khong gian, phan
anh duogc nhitng diéu kién dia hinh, khi hau phue tap.

Tir khéa: Mé Cong, tai nguyén nude, md hinh SWAT.

1. Mé dau

Tai nguyén nudc dong vai tro thiét yéu doi
v6i doi sdng cua cac cong ddng dan cu ciing nhur
su phat trién kinh té x4 hoi. Tai nguyén nudc
ludn thay dbi theo khong gian va thoi gian do anh
huodng cua diéu kién khi hau va nhu cau st dung
nudc trén luu vuc. Panh gia tai nguyén nudc vi
thé co ¥ nghia rat 16n trong cac cong tac quy
hoach, quan ly hiéu qua hay dinh huong va giai
quyét nhirng mau thuan lién quan dén nudce trén
luu vyre nhur tai co cau cay trong, chia s¢ nguon
nuéc, bao vé nguon nudc,... Dé thuc hién diéu
d6, da c6 nhiéu céng cu mo hinh toan duoc xay
dung va st dung trong cac nghién ctru gan day
[1-6] nhim d4nh gia tai nguyén nudc, cung cap
nhiing kién thirc vé sy thay doi theo khong gian
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va thoi gian cua tai nguyén nudc & quy mo vung,
khu vuce [2, 7, 8].

M6 hinh SWAT [9] véi kha nang tinh toan
day du cac qua trinh van chuyén ca lugng va chit
trén bé mit luu vic va trong long dan duoc sir
dung rong rai trong danh gia tai nguyén nudc cho
nhiéu luu vuc séng ¢ Viét Nam [2, 8, 10, 11] va
trén thé gioi [12, 13]. Trén luu vuc séng Mé
Kong da c6 nhiéu nghién ctru str dung mé hinh
SWAT trong tinh toan luu lugng dong chay [14-
17]. Phan 1én cac cong trinh ndy 4p dung md
hinh cho phén ha luu cta luu vue Mé Kong [18],
hay cho m¢t phu luu trén luu vuc [15] va st dung
chung mot bd thong s6 cho toan viing nghién ciru
[17], bd thong s6 cia md hinh sau qua trinh hiéu
chinh va kiém dinh chua dugc dua ra phan tich
do nhay [18]. Xiongpeng Tang et al., (2019) [14]
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da 4p dung md hinh SWAT cho ca luu vuc song
Mé Kéng (bao gom ca ving thugng va ha luu
cua luu vuc), tuy nhién nghién ctru chi st dung
s6 lidu dong chay tai tram Stung Treng dé hiéu
chinh va kiém dinh mé hinh.

Do d6, nghién ctu ndy véi myc tiéu phéan
tich @6 nhay cac thong sb trong mé hinh SWAT
nham dua ra bo thdng s6 c6 tinh dén phan bé theo
khong gian dé dam bao phan &nh pho hop dic
diém cua ting tiéu vung trén luu vuc séng Mé
Kong. Pay s€ la co so cho viéc thyc hién cac
nghién ctu tiép theo phuc vu danh gia tai nguyén
nudc trén luu vuc song Mé Kong.

2. Lwu vue song Mé Kong

Séng Mé Kong la séng 16n nhat khu vuc
bong Nam A, véi dién tich toan luu vuc khoang
795.000 km?, c6 chiéu dai song chinh khoang
4.909 km. S6ng Mé Kong chay qua 6 nudc trong
khu vuc va duge chia 1am 2 phan chinh: phan
thuong luu bao gém dién tich luu vuc nim trén
lanh thé Trung Quéc (21%) va Myanmar (3%)
thuong dugc goi la séng Lan Thuong. Phan ha
lru song Mé Kong bao gom dién tich luu vuc
thudc cac nudc Lao (25%), Thai Lan (23%),
Camphuchia (20%) va Viét Nam (8%) [19]. Luu
vuc song Mé Kong trai dai tor vung khi hau 6n
d6i dén ving nhiét d6i gio mua (Hinh 1a). Luong
mua bién d6i kha manh theo khong gian khoang
500 mm/nam khu vuc thuong luu dén 3000
mm/nam vung ha luu (Hinh 1b). Luong mua tap
trung cha yéu vao 6 thang mua mua (V - X)
chiém 85% tong luong mua nim. Luu lugng
dong chay trung binh nhiéu nam khoang 14.500
m?3/s, tong lugng dong chay mua lii (tir thang VI
- XI) chiém khoang 80- 90% tong luong dong
chay nam [19]. Dan s6 ¢ ha luu song Mé Cong
vao khoang 60 triéu nguoi va dy kién tang lén
100 triéu vao nam 2025, trong do, hon 80% dan
s0 song dwa vao ngudn tai nguyén nudc va cac
nguon tai nguyén khac trong luu vuc [20]. Do do,
tai nguyén nude song Mé Kong ¢ vai tro quan
trong trong phat trién kinh té xa hdi trén luu vye.

Pé dép ung nhu cau vé ning lugng va sir
dung nudc cho ndng va cong nghiép, da co nhidu

cong trinh thuy dién va thay loi trén dong chinh
va cac phu luu ctia song Mé Koéng. Trén sdng
Lan Thuong c6 su phat trién nhanh cta cac cong
trinh thiry dién trong nhimg nim gan déy. Trudc
nam 2006 chi c6 2 dap 1a Man Loan (Manwan,
1993) c6 dung tich chira 12 920 triéu m®, dap Dai
Chiéu Son (Dachaoshan, 2003) c6 dung tich 1a
890 triéu m®, nhung tir nam 2007 dén 2017 di co
thém 7 dap di vao hoat dong, c6 dap dung tich
chtra 1én dén 23 ty m? nhu dép Noa Trat Do
(Nuozhadu, 2012) va s€ c6 khoang 10 dép nira s€
hoat dong vao nam 2030 [21]. Su thiéu thong tin
vé qua trinh van hanh cac dap nay da giy nhiéu
kho khan trong qua trinh du bao, danh gia phan
tich ché d6 dong chay & ha luu [22]. Cac nghién
ctru [21, 22] chu yéu sir dung cac tram do luu
lwong & ha luu dé phan tich danh gia ché d6 dong
chay, cho thay, cac dap nay da tac dong dén ché
d6 dong chay ¢ phia ha luu, tai tram Chiang
Saen, dong chay trung binh mua kiét trong giai
doan 2010-2017 da tang khoang 35% so voi giai
doan 2000-2009, trong khi d6 dong chay mua li
giam khoang 31%. Sy thay d6i nay da anh hudng
dén ham luong bun cat va tai nguyén nudc & ha
luu [21]. Céac cong trinh dap thuy dién ¢ ha luu
sdng Mé Kong ciing phat trién trong nhitng nim
gan day, trudc nam 2006 chi c6 15 dap thiy dién
tap chung chi yéu ¢ Lao (7 dap) va Thai Lan (6
dap), Viét Nam (2 dap), cac dap nay nim & cac
phu Iuu cia song Mé Koéng, co cong sudt phat
dién tir 200-720 MW. Tir nim 2007 dén 2018 c6
thém khoang 31 dap di vao hoat dong, chu yéu &
Lao (23 dép thuy dién). Tuy nhién, cac nghién ctru
vé anh huéng cua cac dép trén cac phu luu dén
dong chay ¢ song Mé Kong con han ché [19].

Trén luu vuc séong Mé Kong phd bién chi
yéu 1a nhom dat xam chiém khoang 65%
dién tich trén toan luu vuc, day 1a loai dit phd
bién d6i voi ving khi hau nhiét doéi am. Nhom
dat mun alit chiém khoang 14%, day la loai
d4t bi phong hoa tir da, phd bién khu vuc suon
nui cao va doc. Cac nhoém dat con lai nhu dat phu
sa, dat phen,... chiém khoang 20% dién tich cta
Iuu vuec.

Bén d0 sir dung dét cho thay trén luu vuc chit
yéu gom 3 loai chinh 1a dat trong cdy nong
nghiép (41,3%), dit ring (42%) va ddng co
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(15%). Trong d6, dat trong rung chu yéu phan b
¢ Lao va Campuchia, dat dong co phan bb cha
yéu & ving thuong luu (phia Trung Qudc). Dt
néng nghiép phd bién & phia dong bic cua Thai
Lan, luu vuc Tonle Sap cuia Camphuchia, phia
nam cua Lao va dong bang song Ciru Long cua
Viét Nam (Hinh 1c).

3. S6 liéu sir dung va phwong phap sir dung
3.1. 86 liéu sir dung

S6 liéu mua quan trac mua theo ngay tai 175
tram duoc thu thap tir Uy ban song Mé Kong
(MRC) va Téng cuc khi tugng Trung Qudc
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(CMA) trong giai doan tr 1998-2006 dugc st
dung lam dau vao cho mé hinh. Cac dit liéu khi
tuong nhu; nhiét do, do am, tdc do gio, blic xa
nhiét dugc 14y tir Trung tdm Dy bao Mbi truong
Quéc gia My (NCEP).

Céac ban d0 sir dung dat, thé nhudng nim
2005 dugc thu thap tr MRC v6i d6 phan gidi
1 km x 1 km. Ban db dia hinh v6i do phan giai
30 m x 30 m duoc thu thip tr USGS-
HydroSHEDS (https://hydrosheds.cr.usgs.gov/).

S6 liéu luu luong theo ngay cia 6 tram trén
dong chinh séng Mé Kéng dugc sir dung dé hiéu
chinh va kiém dinh mé hinh. Bao gdm cac tram
Chiange Saen, Luang Prabang, Nong Khai,
Mukhdan, Pakse, Stung Treng (Bang 1).

Bang 1. Tram quan tric thuy vin dugc st dung dé hiéu chinh mé hinh SWAT

Tram Kinh d6 Vi do Dién tich (km?) % luu vuc
Chiange Saen 100,08 20,27 189.000 23,8
Luang Prabang 102,14 19,89 268.000 33,7
Nong Khai 102,72 17,88 302.000 38,0
Mukhdan 104,74 16,54 391.000 49,2
Pakse 105,80 15,12 545.000 68,6
Stung Treng 106,02 13,55 635.000 79,9
Toan luu vue 795.000 100
Ngudn: MRC, (2010) [19].
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Hinh 1. Ban d6 luu vyc song Mé Cong: a) Mang ludi tram quan tric mua va tram thuy van;
b) Ban d6 phan bo mua trung binh nam; ¢) Ban d6 st dung dat; d) Ban do cac tiéu luu vyec.


https://hydrosheds.cr.usgs.gov/

D. D. Kha, T. N. Anh / VNU Journal of Science: Earth and Environmental Sciences, Vol. 37, No. 3 (2021) 11-20 15

3.2. Thiét Igp mé hinh thiy van trén lieu viee séng
Mé Kbéng

B6 mo6 hinh ArcSWAT 2012 Soil and Water
Assessment Tool - “cong cu danh gia dat va
nude” [9] , o6 giao dién trong ArcGIS 10.2 dugc
sir dung dé tinh toan cac ddc trung thuy van trén
luu vic. Dé tinh toan chinh xac luu luong dong
chay va ham lugng céac chat phu sa, dinh dudng
trén luu vyc, m6é hinh SWAT da chia lam 2 qua
trinh tinh toén; i) Qua trinh van chuyén nudc trén
bé mit luu vuc s& tinh toan lugng nude, ham
lwong chit phu sa, dinh dudng chay vao hé thong
kénh chinh dya trén phuong trinh can bang nudc
khi mdé phong qua trinh dong chay; va ii) Quéa
trinh van chuyén nudc trong kénh chinh duoc
tinh toan theo cong thirc ctia Williams (1969) va
phuong phap Muskingum [23]. Md hinh SWAT
bao gdm ca mo dun tuyét tan, qua trinh nay duoc
tinh toan dua trén nhiét do trung binh ngay véi
muc nhiét d6 0 °C duoc lya chon lam ngudng
tuyét tan hay dong bang. M6 hinh SWAT c6 thé
sir dung & nhiéu vung khi hau khac nhau, véi
nhing dic diém dia hinh phtc tap hay su bién
dong cua 16p phu thyc vat. Tuy nhién, mo hinh
¢6 han ché trong mo phong cac hién tuong xay
ra trong thoi doan ngan nhu tran 1& va ving anh
hudng cia thity triéu. M6 hinh dugc xay dung dé
tinh toan luu lwong dong chay trong thoi gian dai
[23], phu hgp trong nghién ciru danh gia tai
nguyén nudc, danh gia anh huong cua cac kich
ban (ho chira, dap, sir dung dat, bién d6i khi hau)
dén dong chay trén luu vuc hay du bao dong
chay voi budc thoi gian ngay, thang, nam.

Dit liéu dia hinh sé d6 cao DEM 30 x 30 m
trén luu vuc song Mé Kong duge sir dung dé
phan chia tiéu luu vuc trén toan bo luu vuc song
Mé Kong véi 383 tiéu luu vuc duge thiét 1ap
(Hinh 1d), mdi tiéu luu vuc co dién tich trung
binh khoang 2.075 km?2. Céc tiéu luu vic duoc
chia nho thanh 2.850 don vi thily van (HRU) dua
trén nhimg dic trung dong nhat vé do déc, thd
nhudng va loai hinh sir dung dt.

Nghién ctru da stir dung phuong phap da giac
Thiessen dé tinh mua trung binh cho 383 tiéu luu
vuc dua trén ) liéu quan tric cta 175 tram mua
lam dau vao cho mé hinh da thiét 1ap. Dir lidu
mua trong mdi tiéu luu vuc dugce tinh toan theo

murc do phan hoa ctia do cao (elevation band)
(0-500 m, 500-1000 m, 1000-1500 m, 1500-
2000 m, > 2000 m) dé ting mirc do chinh x4c ciia
dir liéu mua [24, 25].

4. Danh gia bo mo hinh
A4.1. Hiéu chinh va kiém dinh mé hinh

Mo hinh SWAT ¢6 hon 200 thong sé khac
nhau chia lam nhiéu nhém nhu nhém lién quan
dén dong chay trén bé mat luu vye, dong chay
trong song, tram tich, moi truong. Do vay, thong
qua phén tich cic nghién ctru da thuc hién [14,
15, 24, 26, 27] nghién clru nay da tap trung cac
thong sb co do nhay cao dé hiéu chinh mé hinh
(Bang 2). B¢ cong cu SWAT-CUP duoc st dung
dé tdi wu cac thong s6 clia md hinh dya trén phan
tich do nhay cua cac thong sd v6i cac nhom
thong sb 16p dong chay ¢ tang sat mat, dong chay
trong kénh va ting chira nudc ngam . Trong do,
thuat toan SUFI-2 duoc sir dung dé tbi wu cac
thong s6, day 1a thuét toan cho két qua co do tin
cdy cao hon cac thuat toan khac nhu PSO,
GLUE, ParaSol [13, 24] Cac chi s6 Nash-
Sutcliffe (NSE) [28], sai s0 tong luong (PBIAS),
hé s6 twong quan R? dugce sir dung dé danh gia
mtrc d6 chinh xac cta két qua tinh toan luu luong
dong chay.

Chudi s6 liéu luu lugng dong chay tai 6 tram
trén dong chinh tir nam 1998 dén 2006 duoc sir
dung dé hiéu chinh va kiém dinh mé hinh. Trong
do6, s6 liéu nam 1998 dugc sir dung dé chay nén
cho thoi ky hiéu chinh mé hinh tir 1999-2003 va
s6 liéu nam 2003 duoc st dung dé chay nén thoi
ky kiém dinh mé hinh tir 2004-2006. Cac chi s6
NSE, hé s6 twong quan R? va sai s6 tong luong
PBIAS (%) dugc sir dung dé danh gia hiéu qua
ctia md hinh. Két qua so sanh giira gi trj tinh
toan va thuc do duoc thé hién trén Béng 3, Hinh
2-3. Két qua cho théy, chi tiéu NSE cua cac tram
déu dat tir 0,63 dén 0,94 tai cac tram trong ca thoi
gian hiéu chinh va kiém dinh, sai s6 tong luong
nim trong khoang -14,48%. dén 8,67%. Sai sb
téng lwong cia mua lii trong khoang -15,3% dén
13,35% nho hon sai s tong lwong trong muia kiét
(-20,3% dén 3,69%). Cac tram & thuong luu cta



16 D. D. Kha, T. N. Anh / VNU Journal of Science: Earth and Environmental Sciences, Vol. 37, No. 3 (2021) 11-20

luu vuce (Chiange Saen va Luang Prabang) c6 sai
sO 16n hon cac tram & phia ha Iuu (tr Nong Khai
dén Stung Treng), do mat do cac tram do mua
quan tric & thugng luu thap hon so vi khu vire
ha luu va cac thong tin vé ho chira ¢ khu vuc nay
chua duoc dua vao trong mé hinh. Tuy nhién,
cac chi sb danh gia duoc dbi chiéu theo tidu
chuan cua Moriasi (2015) [29] cho thdy b mo
hinh da hi¢u chinh va kiém dinh thugc loai tot.

Do d6, c6 thé khang dinh bd m6 hinh da thiét 1ap
va bd thong sé md hinh di tim duoc (Bang 4) ¢6
du do tin cdy trong mé phong dién toan dong
chay trén luu vuc song Mé Kong. B mé hinh c6
thé duoc sir dung trong cong tac du bao thiy vin,
khoi phuc dong chay cho cac tiéu luu vuc, tinh
toan voi cac kich ban bién d6i khi hau hay thay
ddi hién trang su dung dat phuc vu cho cong tac
danh gia tai nguyén nudc trén luu vuc.

Bang 2. Cac thong s6 md hinh Iya chon dé hiéu chinh va kiém dinh mé hinh

DPbi
STT Thong b Y nghia ctia thong sb tzil}llg Giébi han
huong

1 CANMX Kha nang trit nude 16n nhat cua 16p thyuc vat [0:100]
2 ESCO Hé so bu bée hoi cia dafu Lép dong [0:1]
3 EPCO Hé s6 bu lugng nude hap thu cua thuc vat chay & [0:1]
4 SOL_K Do dan thuy lyc & trudng hop bao hoa ‘[éngHSé1t [-1:470]
5 | SOL_AWC Kha ning trit nuée ctia dt mat [-1,0:3,3]
6 CN2 Chi s6 CN g v6i diéu kién am II [-0,42 : 0,065]
7 CH_K2 Hé so dan thuy lyc cua song chinh (mm/gio) Dong [-0,01 : 500]
8 CH_N2 Hé s6 nham cua song chinh chay [0,01:0,3]
9 CH K1 Heé s6 dén thuy luc cua kénh dan (mm/gid) (phu luu) tr?“Q [0 : 300]
10 | CH_N1 Hé s nham kénh dan (phu luu) kénh [0,01:0,3]
11 | ALPHA BF Heé s6 triét giam dong chay ngam (ngay) [0:1]
12 | GW_DELAY | Thoi gian trit nudc ting ngim Ting [0 :500]
1| owrevap | 04 e e e e e | e | 002002
14 GWQMN Ngudng sinh dong chay ngdm ngam [0 : 5000]
15 | REVAPMN Ngudng sinh tai bay hoi tir ting ngam [0:500]
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Hinh 2. Biéu d6 so sanh duong qua trinh lwu lugng tinh toan
va thyuc do tai cac tram ¢ giai doan hi¢u chinh mé hinh.
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Béng 3. Théng ké két qua danh gia hi¢u qua mo hinh SWAT dbi véi luu vue song M@ Kong
Chisé | Thoiky | CMange | Luang o oiipai | Mukhdan |  Pakse Stung
Saen Prabang Treng
NSE Hiéu chinh 0,74 0,63 0,84 0,94 0,94 0,92
Kiém Dinh 0,63 0,73 0,86 0,93 0,92 0,93
R? Hiéu chinh 0,91 0,89 0,93 0,97 0,97 0,96
Kiém Dinh 0,87 0,88 0,94 0,98 0,97 0,98
PBAIS | Muali 9,98 -15,30 6,99 -0,03 -1,96 -6,17
0,
(I({/i"é)u Mia kict -20,02 21,30 8,68 1311 3,69 185
chinh) | Nam 4,08 -12,60 417 -1,96 -1,22 -5,60
PBAIS Mua li 13,35 -13,10 5,49 -12,71 -12,64 -8,60
0,
(1(<1/0e)m Mia kict 8,88 220,30 722 220,36 521 115,60
dinh) Nim 8,67 -14,48 2,97 -14,10 -11,65 -9,60
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Hinh 3. Biéu dd so sanh duong qua trinh luu lugng tinh toan
va thyc do tai cac tram ¢ giai doan kiém dinh mo hinh.

4.2. Pdnh gid cdc thong s6 mé hinh

Sau qué trinh hiéu chinh va kiém dinh mo
hinh, bo théng sé thu dugc cho cac khu vuce dugc
gi6i han dén cac tram quan trac dong chay duoc
thé hién trong Bang 4. Két qua cho thay, gia tri
cac thdng sb co su khac biét gitra cac ving.

Trong nhém théng sé anh huong nhiéu dén
dong chay 16p sat mat, cac théng sb c6 sy bién
doi rd rét giira cac ving trén luu vuc. Thong sb
kha nang trir nuéc cua lop phu thuc vat
(CANMX) dugc ghi nhan 16n nhat (59,95) & khu

vuc tu tram Chiange Saen dén tram Luang
Prabang noi ma thyc vat cha yéu la rirng va cay
bui. Trong khi d6 gia tri nay tai ving thugng luu
(bén Trung Quéc) chu yéu 1a dong co 1a khoang
25,35. Kha nang trit nudc cua dat (SOL_AWC)
¢6 gid tri 16n nhat tai khu vyc tir Luang Prabang
dén Pakse, day la ving c6 dién tich dét canh tac
ndng nghiép I6n nhit trén luu vuc (phia dong ciia
Thai Lan). C6 thé do kha ning giir nudc dé phuc
vu cho cay trong ndng nghiép dan nén théng s6
SOL_AWC c6 gia tri 16n nhat tai day.
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Béang 4. Thong s6 lua chon cho cac tiéu luu vuc khéng ché bai cac tram thuy van

Thong sb CI;l:ennge Luang Prabang | Nong Khai Mukhdan Pakse Stung Treng
CANMX 25,35 59,95 35,35 45,05 39,55 10,75
ESCO 0,58 0,27 0,98 0,33 0,09 0,75
EPCO 0,20 0,01 0,96 0,84 0,06 0,66
SOL_K 36,44 15,25 7,71 44,92 371,33 223,90
SOL_AWC -0,65 2,51 1,85 2,57 -0,45 1,42
CN2 -0,19 -0,37 -0,34 -0,14 -0,33 -0,18
CH_K2 98,24 23,24 149,24 272,25 190,24 58,74
CH_N2 0,10 0,25 0,09 0,25 0,29 0,30
CH K1 5,25 51,45 228,15 17,25 7,05 157,35
CH_N1 0,04 0,07 0,11 0,15 0,12 0,16
ALPHA BF 0,43 0,42 0,88 0,89 0,66 0,92
GW_DELAY 193,25 422,75 12,25 11,25 130,75 2,75
GW_REVAP 0,12 0,18 0,19 0,05 0,16 0,04
GWQMN 2912,50 1952,50 2297,50 2887,50 4502,50 1977,50
REVAPMN 243,25 208,25 201,75 261,75 2,25 284,25

Céc thong sb anh huong dén dong chay trong
song ciing co sy bién dbi nhiéu gitra cac ving
trén lyu vuc. Hé sb nham Manning trong séng
chinh (CH_N2) dugc ghi nhan tai khu vuc phia
thuong luu va khu vuc tir Luang Prabang dén
Nong Khai khoang 0,1-0,2, noi c6 do dbc long
soéng chinh 16n nhit trén lwu vuc véi thanh phan
long séng cha yéu la da, soi. Khu vuc tur
Mukhdan dén Stung Treng c6 hé sé nham
CH_N2 Ién nhét (khoang 0,3), day ciing 1a khu
vuc ¢6 nhiéu thac nudc nhit trén luu vuc da lam
can tré qua trinh dong chay trong sbng. Vi
thong s6 hé s6 dan thuy luc ciia song chinh
(CH_K2), gié tri cua théng sé tuong ddi lon &
phan thuong luu va trung luu (khdng ché tai tram
Pake), dao dong quanh khoang 100-200 mm/gid,
noi thanh phan 1ong séng cha yéu la soi va da
cuoi lam tang kha nang t6n that nuge trong long
song. Phia ha luu khéng ché tai tram Stung
Treng, noi long séng c6 nhiéu thanh phan ban,
cat lam giam ton that nudce trong sdng, ¢6 gia tri
CH_K2 xép xi 60 mm/gio. Qua d6 c6 thé thiy
dugc tinh hop 1y cua cac thong sb véi dic diém
thd nhudng va dia hinh trén luu vyc.

Kha ning trit cua tang nuéc ngam
(GW_DELAY ) trén luu vuc nam trong khoang
tir 2,75 dén 422,75 ngay, gia tri nay 16n nhit tai
khu vuc tir Chiange Saen dén Luang Prabang,
day ciing 1a noi c6 gia tri thdng sé kha nang trit
nudc cua thuc vat 16n nhat (CANMX).

Céc thong sé thu dwoc sau qué trinh hiéu
chinh va kiém dinh mé hinh d3 phan anh duoc
cac qua trinh vat ly ca trén bé mit luu vuc, trong
dong dan va tang chira nudc ngam. Bo thdng sb
va mod hinh da thiét 14p s& 1am co s& dé tinh toan,
danh gia sy bién ddi dong chay trén luu vuc Voi
cac kich ban khac nhau phuc vy danh gia tai
nguyén nudc trén luu vuc.

5. Két luan

Qua trinh hiéu chinh va kiém dinh dugc thuc
hién dé dua ra bo thong sb vat Iy phan bd theo
khong gian dam bao phan dnh phu hop diéu kién
clia ting tiéu viing trong luu vue nghién ctu. Sy
phan bo khong gian cta thong s mé hinh cho
két qua mo phong khac biét dang ké trong mo
hinh hoa dong chdy so véi khi sir dung cung 1 bo
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thong s6 cho toan luu vyc nhu trong nghién ciru
trude [14, 17].

Céc thong sb sau khi da hiéu chinh va kiém
dinh di dugc tién hanh phan tich, cho théy tinh
hop 1y clia cac thong s6 niy véi cac didc trung vé
16p phi, dia hinh va tho nhudng trén luu vuc. Bo
md hinh d3 thiét 1ap c6 du do tin cdy trong tinh
toan dong chdy trén luu vuc séng MéE Kong.

B6 mo hinh di thiét 14p chua xét dén anh
huodng cua cac cong trinh thiy dién, thuy 1oi trén
luu vuc nhung mé hinh da moé phong thanh cong
dong chay trén luu vuc séng Mé Kdng trong giai
doan 1998 — 2006. Pay la thoi doan dong chay
trén luu vuc it chiu a&nh hudng clia cac cong trinh
trén luu vuc. Do vy, bd mod hinh da thiét 18p con
¢6 thé duoc sir dung dé khoi phuc dong chay tu
nhién (khong anh hudng cac cong trinh) trén luu
vuc dé 1am co s danh gia anh huong cia cong
trinh khi cac cong trinh dugc xay dung trén luu
vuc

Lo1i cam on

Nghién ctru nay dugc thyc hién trong khuon
khé Pé tai Nghi dinh thy ma s6 NDT.58. RU/19
duoc BO KH&CN Viét Nam va B6 Khoa hoc va
Gido dyc CHLB Nga tai trg, nhom tac gid xin
tran trong cam on sy hd trg quy bau nay.
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