s Khoa hoc Ky thuat va Céng nghé

Ung dung anh vién tham két hop mé hinh
thuy van trong nghién ctru dong chay lu
luu vure song Vé tinh Quang Ngai

Nguyén Thi Thu Huyén"

Phong thi nghiém trong diém quéc gia vé dong lyc hoc song bién, Vién Khoa hoc thuy loi Viét Nam
Ngay nhén bai 9/10/2017; ngay chuyén phéan bién 13/10/2017; ngay nhan phan bién 27/11/2017; ngay chip nhén ding 11/12/2017

Tom tiit:

Ung dung anh vién tham két hgp mé hinh thiy vin trong nghién ciru dong chay lii luvu vire song V¢ trong bai bao nay
dwoc tip trung vao 2 diém: (1) Sir dung énh vién tham dé phan tich, danh gia sy thay d6i tham phii trén luu vure séng
Vé; (2) Nghién ctru diéu chinh cic thong s6 ciia mé hinh thiy vén cho lwu vue song VE dwa vao dir liéu phan tich tir
anh vién tham. Két qua nghién ciru buéc diu cho thay, anh vién tham phan anh khach quan nhlmg bién dong cua
cac ddi twong trén bé mit lll’ll vue va cho phép cip nhat kip thoi nhirng bién dong nay dé cung cip co sor khoa hoc
cho viéc xac dinh cac thong s6 ciia md hinh thiy van phu hop cho luu vuc. Pay la hwéng nghién ctru tét can tlep tuc
phat trién dé hoan thi¢n cong nghé va ning cao do chinh xac cho mé hinh thiiy vin.

Tir khéa: Anh vién tham, lvu viee song Vé, mé hinh thiiy vin, mwa - dong chiy.

Chi s6 phén loai: 2.1

Nhiing nam gan day, cong nghé vién tham va GIS duoc
chu trong ing dung trong cong tac quan ly thién tai & Viét
Nam n6i chung va cong tac phong chdng lut bio noi riéng.
Anh vién tham véi nhiéu vu diém nhu giau thong tin, chu
ky thu nhan thong tin ngfm, xUr Iy thong tin trén dién rong va
thong tin c6 tinh khach quan cao. Két qua phan tich tir anh
vé tinh cho céc thong tin tirc thoi vé cac dbi twong trén bé
mat dét tai thoi diém chup anh. Do vay, viéc khai thac Gng
dung anh vién tham da tré thanh mot trong nhiing hudng di
chu dao cua (mg dung va phat trién cong nghé vién tham,
nham phuc vu quéan 1y thién tai néi chung, cong tic phong
chéng lut bao noi riéng [1].

Céc luu vyce song cua Viét Nam rat thiéu cac s6 liéu quan
trac vé luu luong dong chay, do d6 trong cac nghién ciru vé
dong chay 11 trén luu vuc thuong st dung mo hinh thuy van
dé tinh toan luu luong 1i. Thong thudng mé hinh thuy vin
dugc thiét 1ap cho luu vuc nghién ciru véi cac dit liéu dau
vao 1a dir liéu vé khi tuong, thuy van. M6 hinh dugc hiéu
chinh thong qua viéc do tim bo thong s6, sau do bod thong
s6 nay duoc kiém dinh lai qua mat s6 tran 1 & nhiing thoi
diém khéc nhau, néu két qua tinh toan ¢ budc kiém dinh dat
yéu cau thi d6 12 bo thong s6 mé hinh phu hop cho luu vue.
B thong sé nay duoc sir dung dé tinh toan cho nhitng thoi
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gian 10 khac nhau trén luu vuc cling nhu ap dung cho luu
vuc tuong tu. Nhu vay, cach tiép can nay c6 han ché 1a khi
tinh todn dong chay lii cho nhiing thoi diém khac nhau (cach
nhau mot vai nim hay hang chuc nim) thi khi d6 cac didu
kién mat dém luu vuc da thay ddi khong giéng nhau, dan
dén két qua tinh toan s& khong dam béo, can diéu chinh lai
cac thong sé cia mo hinh. Véan dé dat ra 1 cin diéu chinh
céc thong s6 d6 theo hudng nao, ting hay giam thong s6 nao
va can ctr vao dau dé didu chinh lai cac thong sé cho phu
hop. Khi c6 dit liéu phan tich tir 4nh vién tham, s& thanh lap
duogc ban d6 hién trang 16p phu theo thoi gian, tir ban d6 nay
s& phan tich bién dong thanh phan 16p phu theo thoi gian.
Két qua bién dong tham phu s& gitip vi chinh lai cac thong
s6 ctia mo hinh thuy vin phu hop véi timg khoang thoi gian
cu thé.

Bai bao nay duoc thuc hién nham nghién ctru khai thac
nguodn dit liéu phan tich tir anh vién tham dé diéu chinh va
lga chon dugc bd thong s6 mo hinh thiy van MIKE NAM
phtt hop cho luu vuc séng Vé tinh Quang Ngdi. Ngudn dir
lidu nay s& cung cap nhimng thong tin dau vao va co s¢ khoa
hoc rit quan trong cho mé hinh thuy vén tinh toan dong chay
1d hinh thanh tir mua trén luu vuc séng. D6 13 co sé dé hiéu
chinh cac thong b cia mod hinh, nham tim duoc bd thong )
phit hop cho Iuu vire séng c6 tinh bién dong theo thoi gian.
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Abstract:

In this paper, the application of satellite images in
combination with the hydrological model for the study
of flood flow in Ve river basin focused on 2 aspects: 1)
Using satellite images to analyze and assess the change
of vegetation cover in Ve river basin; 2) Study on the
adjustment of parameters of the hydrological model for
Ve river basin based on processed data from satellite
images. Initial research results showed that satellite
images reflect objectively the variability of objects on
the surface of the river basin and allow timely updates of
these changes to provide a scientific basis for determining
the parameters of the hydrological model suitable for
the river basin. This good approach should be further
developed to improve the technology and accuracy for
the hydrological model.

Keywords: Hydrological model, rainfall-runoff, satellite
image, Ve river basin.
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Hinh 1. Vi tri luu vuc song Vé
Ngai.
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Pham vi va phuong phap nghién cuu

Pham vi nghién ciru: Nghién ciu dong chay I trén
luu vuce song Vé tinh Quang Ngai, gidi han khong gian tu
thuong ngudn vé dén vi tri tram khi tugng thity van An Chi
vo1 dién tich luu vuce khong ché 12 769 km>.

Phuong phap nghién curu: Ba phuong phap nghién cuu
chinh dugc ap dung: 1) Phuong phap tong hop phan tich dé
téng hop cac dit liéu co ban cua luu vuc; 2) Phuong phap
vién tham va GIS dé phan tich anh vién tham xac dinh thong
tin 16p phu cua luu vuc; 3) Phuong phap moé hinh toan ing
dung mé hinh thuy van MIKE NAM dé tinh toan dong chay
1.

Dir liéu sir dung: Nghién ctru da su dung dir liéu anh
vién tham, dir liéu khi twong thuy vin va dia hinh trén luu
vuc. Cu thé:

- Str dung anh Landsat 5, nam 2008, 2010; anh Landsat
7, nam 2009; anh Landsat 8, ndam 2016 chyp khu vuc luu
vuc song VEé va tinh Quang Ngii. Cac anh thu thap dugc
mic du ¢6 sé luong 16n nhung nhidu anh bi may che phu
mot phﬁn hodc toan bd luu vuc, nén sb luong anh su dung
dugc con han ché. Piéu nay anh huong it nhiéu dén cong
tac giai doan anh.

- Dit liu 43 diém mau chia khoa dé giai doan anh (di
thyc dia ldy mau dé tang do chinh xac ciia cong tac giai
doén anh).

- Dit lidu khi tuong thiy van: S6 liéu mua, boc hoi tai
cac tram Ba To, Minh Long, An Chi, Gia Vuc; s6 liéu luu
luong tai tram An Chi trong cac trén 14 nam 2008, 2009,
2010 va 2016 (lya chon theo thoi gian phan tich anh vién
tham).

- Dt li¢u dia hinh Iuu vyc song dang DEM 30 x 30 m
két hop mang song dé phan chia luu vuc va xac dinh cac dic
trung cua luu vyc song.

Két qua nghién cuiu va thao luan

Phdn tich bién dpng I6p phii trén luu viec song Vé
(2, 3]

Tu ngué)n dit liéu anh v¢ tinh Landsat 5, 7 va 8, su dung
phan mém ENVI xtr 1y dé xac dinh 16p phu trén bé mat luu
vuc tai cac thoi diém khac nhau. Cac budc co ban dé thuc
hién viéc phan tich xac dinh 16p phti nhu sau:

+ Xay dung anh t6 hgp mau va ting cuong chat luong
anh: Tao ra anh t6 hop mau c6 chét luong t6t nhat dé phuc
vu viéc chon mau va giai doan anh duoc chinh xac.

+ Nin chinh hinh hoc: Loai bo cac sai sd hinh hoc, dua
anh vé dung h¢ toa d9.

+ Cit anh: Cat anh dung theo ranh gidi luu vuc song va
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theo ranh gidi hanh chinh. Bi&n d&i tham phi trén lwu vire (giai doan 2008-2016)

+ Dinh nghia cac 16p: Xac dinh 16 chi ti€u cho cac 16p 120000
do6i tuong can phan loai. 100000

+ Lua chon cac dac tinh: Bao gf")m dac tinh vé phé vadac 20000

tinh vé cau trac, c¢6 ¥ nghia rat quan trong dé tach biét cac 2
16p dbi twgng véi nhau. g o0
+ Chon ving mau: Liy miu va giai doan bing mit. oo
20000

Trong k¥ thuat giai doan anh bang mit thi két qua giai doan
phu thudc nhiéu vao tri thirc, kinh nghiém cta nguoi lay 2008 2009 2010 2016 Nam
mau. Pidu nay anh huong dén két qua tinh toan phén loai.

Dién tich (ha)

Hinh 2. Bién ddi I6p pha trén luu vyc.

+ Tinh toan chi s6 thong ké mau: Xac dinh so pixel dugc - - — - —
R x s o x ; BAN DO LOP PHU TINH QUANG NGAI NAM 2009
lya chon trong ving mau, so t6 hop trong ving mau. = =000 Emsing

AT20000
AT20000

+ Phan loai cac d6i tugng: Cac chi tiéu phan loai dugc
xay dung dua trén cac ving mau da lya chon, st dung céac
tham so thong ké tinh duoc tir cac ving mau.

A

+ Ghép cac nhom dbi twong: Gop cac 10p da phan loai ¢6
cung tinh chat thanh mgt nhém.

1680000

+ Kiém tra thyc dia: Kiém ching lai két qua phan loai,
sit dung cac mau chia khoa suy giai anh c6 san dé kiém tra
ngau nhién trén anh.

+ Xuit két qua phan loai tir phan mém ENVI sang khuén
dang ArcGIS dé phan tich.

+ Tich hop két qua phan loai véi ranh gidi luu vuc bd

phan‘ T2ES T 1357 E
1:130,000
+ Tinh ty 1€ % cac loai 16p phu trén Iuu vuc tai cac thoi . Zeot07
diém chuyp anh, tir d6 xac dinh dugc bién dong cac loai 16p
pht theo cac giai doan khac nhau. BAN DO LOP PHU TINH QUANG NGAI NAM 2016
Két qua phén tich anh vién tham Landsat 5, 7 va 8 theo g N g
cac budc trén da xac dinh duoc bién dong 16p phu cac ndm A
2008, 2009, 2010, 2016 nhu trong bang 1 va hinh 2, 3.
Bang 1. Bién dong Iép ph trén luu vuc.
Dién tich thim phii theo cdc nim : :
Loai lép phit
Nim 2008~ Nam2009  Nam2010  Nim 2016
Cit 106.898 778.455 230.138 6233372
Cy bui 25.021,066 55250871 75.179,561  51392,584 o .
Dit tréng 508.789 13.557.955  817.154 58.392.584 5 g
Dit xdy dung 16943235 46.233 5.809.712 13.369.312
Dan cu 50.029 5.125.079 3.153.080 28.127.345
Puong giao thong 185.579 186.074 186.074 23.735.815 . .
g* S TS 5 351E g
Nuge 845.945 586.661 416.852 57.020.236 | Bt g 1.130,000
Rimg 77101972 48298438 34881187 48617324 - - -

Tong rimg + cay bui  102.123,038  103.549,309  110.060,748  100.009,908

Hinh 3. Tham ph trén luu vuc sdng Vé nam 2009 va 2016.
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Két qua phén tich cho thay, da c6 sy bién d6i tham pha
trén luu vuc song VE 1o rét tir nam 2008 dén 2016. Dién tich
tham phd nam 2009 tang so voi ndm 2008 khoang 1.426 ha,
nam 2010 tiép tuc ting 6.511 ha so v&i nam 2009, nhung
dén 2016 thi dién tich tham pha giam rd rét so voi nam
2010, khoang 10.050 ha. Di liéu nay s€ la co s& phan tich
xac dinh thong s6 md hinh MIKE NAM trong qua trinh hi¢u
chinh mo hinh.

Két hop dnh vién tham va mé hinh thiiy vin MIKE
NAM [4]

Phan tich ¢ nhay ciia cac thong sé trong mé hinh MIKE
NAM:

Céc thong s6 ciia md hinh: MIKE NAM c¢6 9 thong s6
chinh thay doi theo dac diém Iuu vuc, 5 thong s6 khac it
thay d6i [5]. Cac thong s6 chinh ctia mé hinh nhu bang 2.

Bang 2. Tong hgp cac théng s6 chinh ctia mé hinh Mike NAM.

TT Théongsé Dic trung Gia tri

| Umax Ham lu?ng eroc toi da trong dung 525 mm
lugng bé mat

2 Limax Ham lu?ng Euoic toi da trong dung 50-350 mm
luong tang ré cay

3 CQOF Hé s dong chay tran 0,1-0,99

4 CKIF Hé s6 dong chay sat mit 50-1.000 gio

5 CK12 Hftng soathm vglan chay truyén cua 3-72 gio
dong chay mat

6 TOF Ngudng dudi cia dong chay tran 0-0,9

7 TIF Ngudng dudi cua dong chay sat mat ~ 0-0,9

3 CKBF H‘ang so"thm gian chay truyén cua 500-5.000 gitr
dong chay ngam

9 TG Gié tri ngudng ting ré cdy 0-0,9

Chi tiéu danh gia mo hinh: Str dung chi sé NASH va sai
s0 can bang nudc WBL.

S Q% - Q')
NASH = 1-

n

Z (ind — O )2

1

Trong d6: Q' , 14 luu luong thuce do tai thoi diém i; Q
1a luu lqug thue do trung binh; Q' 1a Iuu lugng tinh todn
tai thoi diém i.

Phan tich d6 nhay thong s mé hinh: Mdi mot thong sb
ciia md hinh MIKE NAM déu c6 nhitng anh hudng nhat
dinh dén dong chay trén luu vyc. Nghién ctru da tinh toan
phan tich d6 nhay cia cac thong sé mo hinh dén két qua
tinh toan dong chay lii trén luu vyc thong qua viée danh gia
chi s6 NASH. Thuc hién viéc danh gia d§ nhay cac thong
s6 theo cach nhu sau: Hiéu chinh mé hinh qua mot tran I,
so bo xac dinh bg thong sb; thay doi timg thong s (ting/
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giam 10%, 20% va 30%), cac thong sb con lai giir nguyén;
xem xét sy bién d6i h¢ s6 NASH, WBL qua cac trudong hop
tinh toan.

Bang 3. Hé s6 NASH qua céc truding hop thay déi thong sé.

Thongsd LUmax  2.Lmax 3.CQOF 4.CKIF 5CKI) 6TOF 7TF  81G 9.CKBF
S0 093 096 082 0961 0734 094 0975 0975 0975
Q0 093 0969 0945 0% 089 099 0975 0975 0975
A0% 0974 0912 0974 0% 0925 093 0975 0975 0975
0% 0975 0975 0915 0975 094 0975 0975 0975 0975
0% 0974 0914 0904 090 0962 0975 0975 0975 0975
20% 094 094 0857 0960 0943 0970 0975 0974 0975
0% 094 09715 0820 090 0918 092 0975 0974 0975

Phan tich 46 nhay théng s8 ma& hinh
MIKENAM
1.2

1

e SN

NASH

Hinh 4. D9 nhay thong s6 mé hinh MIKE NAM.

Tir bang két qua bang 3 va dd thi hinh 4 cho thay, hé
s6 dong chay mat CQOF va hiang s thoi gian chay truyén
CK12 c6 sy bién thién 16n nhat. Do vay ma 2 thong sb nay
c6 anh huong 16n nhét, 1am thay doi 16n dén dong chay tinh
toan. Khi hi¢u chinh kiém dinh mé hinh s& quan tam dén 2
thong s6 nay khi diéu kién mat dém thay doi.

Phén tich hiéu chinh va kiém dinh mé hinh MIKE NAM:

Luu vyc song Vé dugc mo phdng trong mo hinh thuy
vin MIKE NAM gi6i han dén tram thity vian An Chi. Két
qué phan tich 16p pht trong phan trén cho thay, luu vuc song
Vé chu yéu 1a dién tich rimg va cdy bui. Do vay khi xét anh
huong cia 16p tham phii dén dong chay luu vuc thong qua
cac thong s ciia md hinh MIKE NAM d&é tai chi tap trung
xem xét su bién doi ctia hai 16p nay.

Lua chon chudi sd liéu tran 1d tir 7 h (16/10/2008) + 1
h (20/10/2008) lam s6 liéu hiéu chinh mo hinh va lua chon
cac tran 1 1 h (28/9/2009) + 19 h (5/10/2009); tran 1t 1 h
(13/11/2010) = 13 h (19/11/2010) vatran 1G 1 h (11/12/2016)
+ 19 h (31/12/2016) dé kiém dinh mé hinh. Trong qua trinh
hiéu chinh kiém dinh mé hinh, nghién curu tap trung xem xét
dén su thay ddi cua 2 thong s6 CQOF, CK 12 trong diéu kién
6 dir liéu vé tham phu thyc vat trén luu vuc.
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Két qua hiéu chinh, kiém dinh mé hinh MIKE NAM
dugc the hién ¢ bang 4.

Bang 4. Thong s6 mé hinh MIKE NAM hiéu chinh luu vyc séng
Veé.

Thong s6 md hinh MIKE NAM Chi sb dénh gi

Nim

Umax  Lmax  CQOF CKIF CKIL2 TOF TIF TG  CKBF NASH  WBL(%)

2008 167 180 09 4137 177 0446 059% 031 1487 098 0,00

00:00 00:00 00:00
2008-10-17 10-18 10-19 10-20

VE. Accumulalod Gobs. Mion [m*3] —-—-—
uistad Qsim. Miion [m3]

12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00
2002-10-16 10-17 10-18 1019 10-20

Hinh 5. Két qua hiéu chinh mé hinh véi tran li 16/10/2008-
20/10/2008.

Két qua hiéu chinh mé hinh (bang 4, hinh 5) cho thiy,
dudng qua trinh Iii thuc do va tinh toan kha phtt hop vé dinh
va qué trinh, chi tiéu NASH bang 0,98 danh gia két qua
hiéu chinh mé hinh kha cao, sai s6 vé cin bang nudc bang
0. Bo thong sé ciia mé hinh s& duoc str dung trong qua trinh
kiém dinh tiép theo. Trong qua trinh kiém dinh, nghién ciru
da xem xét 2 truong hop (khong co dir liéu tham phu va cé
dir liéu tham phu) dé thay dugc anh huéng cua viée c6 dir
liéu tham phu.

Can cir vao két qua phén tich sy bién dong 16p tham phu
(16p rimg, cdy bui) dugc thé hién ¢ bang 1 va hinh 2, thay
d6i 2 thong sé nhay nhat cia mo hinh 1a CQOF va CK12
theo dién tich 16p phu theo nguyén tic: Dién tich tham phu
tang 1én thi hé s6 dong chay (CQOF) s& giam di, hang sd
thoi gian chay truyén (CK12) ting lén. Két qua mé phong
dong chay tinh toan va thuc do duoc thé hién & bang 5, hinh
6 va hinh 7.

Bang 5. Thong s6 md hinh MIKE NAM qua céc trudng hgp.

Théng s6 md hinh MIKE NAM Chish dinh g
Nim Ghi chi
Unx Lmx CQOF CKIF CKI2 T0F TIF 16 CKBF NASH WBL(%)
W 16718009 4BT 17 046 056 03 147 0% 0
167 180 09 4BT 177 046 0% 031 147 0% 106
167180 08 43T 117 046 05% 03 147 0% 53

167 180 09 437 177 0446 05% 031 147 080 3%

Higu chinh

(Chura cd il tham pha
2009

C6 dirligu thim pha

(Chua cd di liéu tham phu

00

167 190 0% 437 19 0M6 096 031 18T 0% 000 Codiléutimphi
" 167 18009 437 117 06 096 031 187 088 139 Chimcddiliuthimphi
Ul 1 09 437 17 0Me 0% 031 1487 095 010 Codilitutimphi
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Tran 1a Th 28/9/2009 - 19h 5/10/2009

I

 NASH:098
WL :5.3%

NASH:096 |
WBL :10.6% |

(1) Chua c6 dit liéu tham phd (2) Co dit liéu tham pha

Hinh 6. Két qua kiém dinh mé hinh véi tran lii lich sir nam 2009.

Tran G 1h 11/12/2016 - 19h 31/12/2016

NASH: 088 |
L WRL :129% | M

NASH: 0,96
WBL :0.1%

& St Wl ]

(1) Chua c6 dir liéu tham ph (2) Co dit liéu tham pha

Hinh 7. Két qua kiém dinh m hinh véi tran lii nam 2016.
Két qua tinh toan (bang 6) d xac dinh dugc:

- Véi tran [ thang 9/2009: Khi chua c6 dit liéu tham phu
thuc vat thi hé s6 NASH 12 0,96, sai s6 can bé’lng nudc WBL
13 10,6%, hai hé s6 nay da thay ddi khi qua trinh kiém dinh
¢6 st dung thong tin vé anh vién tham.

- Vi tran 1 thang 11/2010: Khi chua c6 dit li¢u tham
phu thi NASH = 0,8, WBL = 3,8%; khi c6 dir li¢u tham phu
thi NASH = 0,82, WBL = 0%.

- Vi tran 1 thang 11/2016: Khi chua c6 dit liéu tham
phu thi NASH = 0,88, WBL = 13,9%; khi co6 di li¢u tham
pht thi NASH = 0,95 va WBL = 0,1%.

Nhur vy, véi viéc tmg dung dnh vién thdm phan tich xac
dinh bién dong 16p phu dé cung cip thong tin co s¢ nhim
hidu chinh cac théng sb ciia mo hinh MIKE NAM d ting
dugc do chinh xac cac két qua tinh toan mé phong xac dinh
dong chay Iii trén luu vuc song Vé.
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Bang 6. So sanh sai s& kiém dinh md hinh MIKE NAM cho luu
vuc song Veé.

Co sir dung
anh vién thim

Chua sir dung
anh vién thim

TT Tran li
NASH ~ WBL(%) NASH  WBL (%)
1 28/9/2009 dén 5/10/2009 0,96 10,6 0,98 53
2 13/11/2010 dén 19/11/2010 0,80 38 0,82 0
3 11/12/2016 dén 31/12/2016 0,88 13,9 0,95 0,1
Két luan

Budc dau di tmg dung dugc anh vién tham trong viéc
phan tich x4c dinh cac thong s6 cia mé hinh thity vin MIKE
NAM cho luu vuc séng Vé tinh Quang Ngai. Két qua tinh
toan hiéu chinh va kiém dinh mé hinh cho théy, su dung
nguodn dir liéu phan tich tir anh vién tham dé cung cép cac
thong tin vé bién dong 16p phu trén bé mat luu vuc lam can
¢t cho viéc diéu chinh va lua chon dugc bd thong sb tot hon
cho mo hinh MIKE NAM.

Két qua nghién ciru cho thy sy bién d6i tham phu co
mdi lién hé truc tiép dén sy thay ddi cua cac thong s6 CQOF
va CK12 trong mé hinh MIKE NAM. H¢ s6 dong chay luu
vuc ty 1€ nghich véi dién tich tham phu, tie 1a khi dién tich
tham phu ting thi hé sé dong chay giam (lwong sinh dong
chay nhd) va ngugc lai.

Tuy nhién trong nghién ciru ndy van con mot s6 han
ché nhu: Anh vé tinh Landsat 1 anh quang hoc nén bj anh
huéng boi may, anh c6 d6 phan giai chua cao nén két qua
phan tich bién dong con bi anh hudng nhat dinh. Mit khac,
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Khoa hoc Ky thuat va Céng nghé

mo hinh MIKE NAM la m hinh thong sb tip trung nén
chwa mo ta luu vuc chi tiét nhu cac m hinh thuy van thong
s6 phan bd khac (nhu mé hinh SWAT).

Phuong phép tiép can tmg dung thong tin dit liéu tir anh
vién tham dé lya chon bo thong s6 phit hop cho mé hinh
thity vin MIKE NAM va vi chinh theo diéu kién tham phu
cua luu vuc song Vé can dugc tiép tuc nghién ctu sau hon
dé ap dung cho céc luu vuc song khac khong chi trong pham
vi tinh Quang Ngai ma con cho céc luu vuc song khéc trén
ca nudc.
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