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UNG DUNG MO HINH DIEN TOAN SWAT/NAM/MIKE
XAY DUNG BQ THONG SO THUY VAN VA THUY LUC
PHUC VU CHO TiNH TOAN DONG CHAY -
TRUONG HQP SONG VE, QUANG NGAI

Lé Thi My Diép', Bui Huynh Anh?, Bui T4 Long*

Tém tit: Khu viee duyén hai tinh Quang Ngdi dang ¢é téc dé tang trieong kinh té kha nhanh.
Triede anh hwong cia bién doi khi hdu (BDKH), tinh trang ngdp lut va xam nhdp mén dang dién bién
phike tap. Ca hai logi hinh nay déu yéu cau phdi tinh todn va du bdo dién bién dong chay, do vy la
déi tiwong nghién civu ciia nhiéu tac gia. Trong nghién cieu nay dé xudt mét qui trinh cdc bude tinh
ung dung hé cac mo hinh dién toan SWAT, NAM va MIKE, két hop voi cac dir lieu do dac thuc té,
cung cdc budc hiéu chinh va kiém dinh xdy dung bo hé s6 thuy van va thuy lyc phuc vu cho tinh toan
dong chay séng Vé, Quang Ngdi. Két qud hiéu chinh va kiém dinh dwoc thue hién di trén cdc chi
s0 thong ké dwoe sik dung réng rdi trong thiiy van cho phép khang dinh khd néng ap dung thiee 1€ la
chap nhan dwoc. Diém moi cia nghién civu ndy so véi cdc nghién ciru trude dueoe thé hién trén so
dé tich hop, trong dé thé hién ré sw két hop giita s6 liéu, mé hinh va budc hiéu chinh bg théng sé

thuy van va thuy luc.

Tw khoa: Mo hinh mua - dong chay, SWAT, NAM, MIKE, song Veé.

Ban Bién tdp nhén bai: 09/04/2019  Ngay phan bién xong: 20/6/2019

1. Pit van dé

Vung duyén hai tinh Quang Ngii bao gdm
cac huyén Binh Son, Son Tinh, Tu Nghia, M§
Dtic, Pic Phd va Tp.Quang Ngii. Nho thién
nhién uu dai cung véi vi tri dia Iy thudn loi ma
cac huyén trén ¢ toc do tang truong kinh té kha
nhanh. Tuy nhién, trong nhitng ndm qua trude
anh huong cia BDKH, tinh trang ngép lut va
xam nhap min tai khu vyc nay dién bién phuc
tap, do vay day la d6i twong nghién ciru cia
nhiéu dé tai, du an cac cip. Trong x4y dung cong
ngh¢ du bao 1t 16n va canh bao ngap lut h¢ théng
song Vé - Tra Khiic trong khudn kho dé tai cap
nha nude [1]. Qué trinh dong luc va dién bién
hinh thai tai cua L& dugc thyc hién trong [3-4].
Nghién ciru vé dong chay va anh hudng tiéu
thoat 1ii tinh Quang Ngii khi xay dung tuyén
duong cao tbc Pa Ning - Quang Ngii duoc thuc
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hién trong [5]. Nghién ctru mo6 hinh du bao thuy
van song Tra Khtic dugc thyc hién trong [6]. Dac
biét, trong nghién ctru [2] nhom tac gia da thuc
hién xac dinh bo thong so thay vin va thiy luc
cho luu vuc song Tra Khuc va song V¢, Mot
diém chung ctia cdc nghién ciru trén 13 tmg dung
nhiéu md hinh thuy van khac nhau nhu NAM,
MARINE, SWAT,... Trong tinh toan thuy van,
cac mo hinh “mua rao - dong chay” thuong dugc
sir dung rong rai du rang, mé hinh héa né ludn 1a
nhiém vy phirc tap bdi cac qua trinh dang dién ra
trong mot hé thong thily vén rat phic tap, chua
duogc biét ddy du [7]. M6t s6 mé hinh dong chay
“mua rao - dong chay” duoc nghién ctru trong
cac nghién clru cua tac gia ngoai nudc [8-14].
Tai Viét Nam, c6 nhiéu nghién ctu ap dung
NAM dy bdo dong chay tir mua cho cac luu vuc
song khac nhau. Nghién ctu [15] ung dung
NAM du bdo dong chdy cho song Ba, Pht Yén
phuc vu danh gia tai nguyén nude cho luu vuc.
Nghién ctru cua nhom tac gid [16-17] tng dung
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NAM du bao dong chay luu vuc song Ca, Binh
Dinh va khu vyc ha luu song Sai Gon. Theo
nghién ctru [ 18], trong nhitng thap ky qua, hang
tram mo hinh “mua rao - dong chay” duoc dé
xudt véi muyc dich tmg dung thoi gian thuc. Cac
mo hinh nay dugc phan loai theo quy mo6 thoi
gian - khong gian, theo phuong phap giai
phuong trinh dugc stir dung. Cac tinh nidng chinh
dé phan biét cach tiép can la: cac thuat toan co
ban (dya trén kinh nghiém, khai niém hodc dua
trén qua trinh); cach tiép can: ngiu nhién hoic
tién dinh [7]. Trong nghién ctru nay, tmg dung
hé théng ciac moé hinh dién toan
SWAT/NAM/MIKE21 HD nham xac dinh b
thong s6 thiy vin va thuy lyc dat yéu cau tai khu
vuc ctra song V¢ - budce di dau tién cho nghién
cuu md phong xam nhdp man tai khu vyc cua
song V&, trong khudn khd dé tai nghién ctru sinh.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu vé khu vwe nghién civu
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Hinh 1. Vi tri, gioi han khu viee nghién curu voi
12 tiéu luu vue [19]
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Séng Vé bat ngudn tir rimg ndi phia Tay,
chay theo hudng Tay Nam - Pong Bic, giita cac
huyén Tu Nghia, d6 ra bién Dong tai cira C6 Lity
va ctra Dirc Loi. Phia Béc va phia Tay giap song
Tra Khtic, phia Nam giap tinh Binh Pinh va phia
Pong giap bién. Luu vuc song Vé co dién tich
khoang 1260km? song chinh c6 chiéu dai
khoang 90km trong d6 c6 2/3 chiéu dai chay
trong vung nui c6 do cao 100 - 1000m, mat do
song sudi trong luu vyuc dat 0,79km/km?, 4o dbe
binh quan luu vuc khoang 19,9% [19]. Thuc vat
che phit bé mit luu vuc ving thuong luu phan
16n 14 ring gia, bui rAm, ving ha luu chu yéu 1a
ving dat canh tac nong nghiép. Hinh 1 thé hi¢n
vi tri va pham vi ciia nghién ctru.

2.2 M6 hinh SWAT, MIKE NAM, MIKE 21
HD

2.2.1. M6 hinh SWAT

SWAT (Soil and Water Assessment Tool) 1a
cong cu danh gia nudc va dat, duoc xay dung boi
Trung tam phuc vu nghién clru nong nghié¢p
(ARS - Agricultural Research Service). Mo hinh
giup danh gia va du doan cac tac dong su dung
dat dai tac dong dén ngudn nudc, phu sa, va
lugng héa chit trong ndng nghiép sinh ra trén
mot luu vuce rong 16n va phirc tap. M6 hinh mo
phong nhidu qua trinh vat 1y trong ciing mot lic
trén Iuu vuc va cho phép mo phdng véi mic do
chi tiét hoa cao bang cach chia luu vuc thanh cac
tiéu luu vuc theo dia hinh va mang luéi thuy van,
sau d6 mdi tiéu luu vuc duge phan chia thanh
cac don vi thuy van (Hydrological response units
- HRUs) ¢6 nhitng dic trung riéng duy nhat vé
dat va sir dung dat dwa vao loai dat va 16p phu
thuc vat bén trong tiéu luu vuc.. Su phan chia
nay gitp ngudi str dung co thé ap dung két qua
nghién clru cia mgt ving nay vao mot vung khac
khi ching c6 sy tuong dong nhat dinh. Trong
nghién ctru nay, SWAT két hop voi ArcGIS
duoc st dung dé phan luu vue, phan tich don vi
thiy van, bién tap dir liéu khi twong (van tde gio,
luong mua, nhiét o max/min, do am, cuong do
buic xa). Két qua chay SWAT trong nghién ciru
nay dugc thé hién trong [19]. Mot s6 két qua
tuong tu tmg dung SWAT ciia nhom tac gia thé
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hién trong cong bd khoa hoc [20].

2.2.2. M6 hinh thuy van NAM

Trong nghién ctru nay st dung hé théng mo
hinh thity lyc va thiy van nén trudc tién sé tong
quan vé cac cong cu duoc su dung. H¢ théng du
bao thuy vin - thuy luc trong Mikell gdm céc
modules: (1) Mua rao - dong chay (Rain - Run-
noff hay con ky hi¢u 1a RR), (2) Thuy luc (Hy-
drodynamic - HD), (3) Quy trinh Flood
Forecasting (FF). M6 hinh NAM (viét tdt ciia
cum tiw Nedbor-Afstromnings-Model) 1a mot
phan trong hé thdng mo6 hinh mé phong kénh
song Mikel1l. Mo hinh c6 tén goi “mua rao -
dong chay” 1a mot mé hinh tap trung gdm nhiéu
module con, da dugc dong goi, mo phong dong
chay trén mat dat, cac dong két ndi voi nhau, va
v6i dong chay chinh. Module RR ¢6 thé duoc ap
dung doc 1ap hoac dugc su dung dé thé hién mot
hodc nhiéu lwu vye gia nhap vao mang ludi song.
Module FF duoc thiét ké dé du bao sy thay doi
muc nude va luu lugng trong hé thong kénh
song do qua trinh “mua rao - dong chay*.

Mo hinh NAM 1a mé hinh cai tién tir mé hinh
Nielsen-Hansen, dugc cong bd trong tap chi
“Nordic Hydrology” nam 1973, sau nay duogc
Vién Thuy luc Pan Mach phat trién va ddi thanh
NAM (tir 3 tir viét tdt tiéng Pan Mach: Nedbor-
Afstromnings-Model). M6 hinh gom 4 bé chira,
nguyén Iy tinh toan trong mdi bé chira 1a giai
phuong trinh can bang theo quy luét phi tuyén
(dang duong cong nudc rut). M6 hinh NAM mé
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phong qua trinh mua - dong chay mot cach lién
tuc thong qua viéc tinh toan can bang nudc & bén
bé chura thang dimg, c6 tac dung qua lai 1an nhau
dé dién ta cac tinh chit vat 1y cua luu vuc. Cac bé
chtra d6 gdm: Bé tuyét (chi 4p dung cho ving ¢
tuyét); Bé mat; Bé sat mit hay bé tﬁng ré cay; Bé
ngﬁm Dit liéu dau vao caa md hinh la mua, bc
hoi tiém ning, va nhiét d6. Két qua dau ra cua
mo hinh 1a dong chay trén luu vuc, muc nudc
ngam, va cac thong tin khac trong chu trinh thuy
van, nhu sy thay ddi tam thoi d6 Am cua dat va
kha niang bd xung nudc ngdm. Dong chay luu
vue duoc phan mot cach gan ding thanh dong
chay mat, dong chay sat mat, dong chay ngam.
M6 hinh NAM thudc loai md hinh tat dinh,
thong sb tap trung, va 1a mé hinh mo phong lién
tuc. Trong nghién ctru nay, NAM duoc st dung
dé tao ra bién thuy lyc cho mo hinh thuy luc
MIKE21 HD. Mbt s két qua thudc myc nay
dugc thé hién trong [19].

2.2.3 M6 hinh thuy lyc Mike 21 HD

MIKE 21 HD do DHI [27] thuc hién I phan
mém ky thudt dé tinh toan dong chay, trong
song, hd, ctra song, vinh, cac vung bién ven bo
va ngoai khoi. Phuong trinh toan trong MIKE21
HD duoc viét cho dong hai chiéu khong dong
nhét trong mot 16p chat 1ong dong nhét theo
phuong thang dung dua trén phuong trinh
Navier-Stokes, Reynolds khong nén 3 chiéu véi
cac gia dinh Boussinesq va ap suét thity tinh.

Phuong trinh lién tuc:

Céc phuong trinh dong luong theo phuong ngang gom
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Trong d6 U, V 1a cac thanh phan van tdc
trung binh theo d sdu cta cac thanh phan van
tdc u, v theo céc phuong toa dd x, y; t 1a thoi
gian; h=7+d: véi la myc nudce, d do sau. Véi
Txx, Txy, Tyy 1a cac thanh phﬁn ung suit nhot téng
cong cuia nhot thuan tiy, nhét rdi va khuéch tan.
S 1a thanh phan luu lugng tir ngudn thai diém; Us,
V. 1a cac thanh phan tdc d6 ngudn thai do ngudn
diém; g 1a gia toc trong trudng; f =2Qsing 1a
tham s6 Coriolis; p 1a mat do nudce, po 1a mat do
tiéu chuan; p. 1a ap suat khi quyén. Hé thong cac
phuong trinh trén dwoc giai theo thuat toan thé
tich hitu han véi lugi mém déo.

2.3 Thu thip tai ligu va thiét lip mé hinh

2.3.1 Dt lieu luu vuc

Dir lieu DEM duoc ldy tir trang web
http://gdex.cr.usgs.gov/gdex/ va sit dung phan

[m]
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mém SWAT phan chia khu vuc nghién ciru
thanh céc luu vuc, st dung ArcGIS s6 hoa doan
song. Sau khi phan chia Iuvu vuc nhan dugc sb
liéu du6i dang shapefile tiéu luu vuc. Cac két
qua nay duoc trinh bay trong [19].

2.3.2 Dir liéu dia hinh chay MIKE

Dt liéu chay MIKE 21 HD trong nghién ctru
nay dugc chia ra lam 2 nhém. Nhom thir nhat
lién quan t&i ving ven bién duoc thu thap, xir Iy
va chuyén vao phan mém MIKE21 [22], nhém
thir hai lién quan toi dat 1ién va ctra séng gom: s6
licu thuc do 28 mat cét thuc do dugc ké thira tir
du an trudc day [23-24]. Poan song V¢ duoc
xem xét trong nghién ctru nay duogc gidi han tur
thuong ngudn séng dén ctra Lo dai 21,47km
(Hinh 3).
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Hinh 2. Dia hinh bién dwoc lwa chon
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Hinh 3. Dia hinh vung cira song va mat cat song Ve

2.3.3 Dir liu khi twong - thuy van

Thoéng tin va s6 liéu khi tuong tu 02 tram do
khi tugng thudc tinh Quang Ngai 1a Ba To va
Quéang Ngai trong cac nam 2013 - 2015, thong
tin va sd liéu thuy van thudc tram An Chi trong
cac nam 2013 - 2015 duoc s dung tir ngudn
[25]. Cac s6 lidu nay déu cé dang cac file thong
ké thong dung di dugc xir Iy ding yéu ciu cia
cac mo hinh dugc su dung. Thong tin va sb liéu
hai van tir tram Tam Quan, Binh Dinh duoc sst
dung dé thuc hién nghién ctru nay duoc lay tir
tai licu [26].

2.3.4 Dir li¢u bién thuy luc

RMSE

Trong ndi dung chay MIKE21 HD thudc
nghién ctru nay sir dung dir liéu bién mo hinh
thiry Iyc ving ven bo bién duoc lay tir cong cu
Tide Prediction of Height trong MIKE 21 Tool-
box (.21t) cho nim 2015, 2017, 2018, ngudn
[27]. Cac dir liéu nay dugc st dung dé chay
MIKE21 HD cho viing ven bién nam trong pham
vi nghién ctru nhu duoc chi ra trén Hinh 2.

2.3.5 Chi tiéu danh gia:

Chi s6 danh gia mirc d6 twong quan giira két
qua tinh toén va két qua do dac, dugc xac dinh
theo cac cong thirc sau:

n

> (Q™-Qi™)x100
PBIAS =42

> (-

RSR =
STDEYV,

obs

Tiéu chuan danh gia theo tung chi sb trén
duoc thé hién trong bang 1, nghién ciru [28] s&
duoc st dung trong nghién ctru nay.

2.3.6 Thiét ldgp mé hinh tao bo thong sé thiy
van

B thong s6 NAM duoc sir dung trong nghién
clru ndy gom: Liax: Luong 4m 16n nhit trong bé
chira ting ré ciy; Umax: Luong nude t6i da trong
bé trit mat, 1a luong nudc dé dién trling dong trén
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mat thyc vat va chtra trong vai cm trén bé mat
cia dat; CQOF: Hé sb dong chay mat
(0< CQOF<1), quyét dinh phan ph6i mua hiéu
qua cho dong chay mat va thim; CKIF: Hang
s thoi gian ciia dong chay sat mat cing vOi Unax
quyét dinh dong chay sat mat. N6 chi phdi thong
s6 dién toan dong chay trao d6i khi
CKIF>>CK12, trong d6 CK1,2: hang s6 thoi
gian cho dién toan dong chay mit va dong chay
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sat mit doc theo cac sudn dbe luu vue va qua
cac 1ong dan dén ctra ra cia luu vuce. Ky hiéu
CKBF: hing sb thoi gian dong chay ngam, dé
dién toan hoan tra nudc thong qua luong trit
nude ngam, thuong CKBF>>CK12. Ky hiéu
TOF: gia tri ngudng cua dong chay mat
(0O<TOF<1). Ky hiéu TIF: gia tri ngudng cua
dong chay sat mat (0<TIF<1). Dong chay sat mat

chi hinh thanh khi chi s6 4m twong ddi cua dat &
tang ré cay 16n hon TIF. Ky hiéu TG: gia tri
ngudng cua lugng nudc bo sung cho dong chay
ngam (0<TG<1). Lugng nuéc bd sung cho bé
chira ngam duoc hinh thanh khi chi s6 4m tuong
dbi cua dat & tang 1& cdy 16n hon TG [27]. Cac
thong s6 nay dang bang duoc thé hién trén Bang
1.

Ban d6 dia hinh

Tram khi tegmg, thuy vin

‘ Ban d6 thé nhirdng 2010

‘ Ban 45 st dung dit 2010
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Hinh 4. Cdc buéc thiét ldp bg thong sé thiy van cho heu vue

Céc budc thiét 1ap mé hinh lap ra bo thong s6
thiy van duoc thuc hién nhu sau: cac dir liu dau
vao gom ban dd dia hinh (DEM), s6 liéu khi
tugng - thuy vin, ban d6 st dung dit, ban dd thd
nhudng dugc dua vao SWAT. Két qua triét xuat
ra sau khi chay SWAT gdm dién tich cac tiéu luu
vue két hop voi s6 liéu mua tai cac tram trong
khu vuc dugc dua vao NAM (Hinh 4) dé thuc
hién budc hiéu chinh cac tham s ctia mé hinh
NAM. Str dung chi tiéu & muc 2.3.5 dé danh gia
do tin cay cua bo thong sb. Dé thyc hién hiéu
chinh, trudc tién, tir bd thong s6 ban dau, NAM
thuc hién hiéu chinh tw dong bang phuong phap
thir dan dé tang tdc dd chinh xac t¢i muc 6n dinh
v6i sai s6 cho phép. B thong s sau hiéu chinh
cua NAM s¢€ dugce su dung dé tinh toan bién luu
lwong cho mé hinh thay luc tiép theo. Mot s6 két
qua cua ndi dung nay dugc trinh bay trong [19].

2.3.7 Thiét ldp mé hinh tao bién cho mé hinh
thuy lywc MIKE21 HD

Bién trén duoc xac dinh & tiéu luu vuc $6 9 c6
luu y t61 nhitng nhanh sdng phu chay vao nhanh
song & cac tiéu luu vuc 8, 10, 11, 12 (Hinh 1). T
mo hinh SWAT tinh toan duoc té)ng dién tich
cac luu vyc trén. S6 liéu mua va bdc hoi ngay
duoc 1iy ¢ tram khi twong Ba To. Do nhiing
diém hop luu nam & ving ha luu séng Vé nén
mua duoc l4y tir tram khi twong Quang Ngii va
bbc hoi duoc tinh ra twong tmg véi cac tiéu luu
vuc béng su hd tro tr SWAT. Tir b6 thong s0
NAM da dugc hiéu chinh va kiém dinh trong
muc 2.3.6, cing v4i 2 dang chudi theo thoi gian
luong mua, bdc hoi vao mod hinh NAM. Céac
budc tao ra file bién luu lugng tai thuong luu
duoc thé hién trén Hinh 5.
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Hinh 5. Cdc buée thiét lap hé thong mé hinh dién toan SWAT, NAM tao bién lwu hrong cho mé
hinh thuy lyc

Str dung dir liéu bién cho mo hinh thuy luc
vung ven bd bién (Hinh 2) duoc iy tir cong cu
Tide Prediction of Height trong MIKE 21 Tool-
box(.21t) cho nam 2015, nguén [27]. Thuc hién
buéc hiéu chinh va kiém mé hinh thuy luc
MIKE21 HD. Sau d6 str dung dir li¢u bién cho

Coéng cu MIKE21
(:21t)

Biéu kién khong thoa

2015 (tir thing
riéng tdi thing 2)

Biéu kién khéng
dwoce thoa

Tinh chiéu cao
cua triéu

Nash < 0.65

Mure mrde

\

.dfs0 §

mé hinh thily lyc ving ven bd bién tir cong cu
Tide Prediction of Height trong MIKE 21Tool-
box(.21t) cho cic ndm can tinh dé xuat két qua
muc nudc tai vi tri ctra Lo, song VE. Cac budc
thiét 1ap nay duoc thé hién trén Hinh 6.
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Hinh 6. Cac buéc thiét ldp hé théhg mé hinh dién toan MIKE21 HD tao muc nuede cho mé hinh
thuy lyc
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2.3.8 Thiét Idp mé hinh hiéu chinh va kiém
dinh théng sé thiy lyc

Trong nghién ctru nay, hé s nham manning
va hé s6 nhét roi duoc Iya chon lam thong $0 thuy
lyc. T bd thong ) thuy van da duoc hiéu chinh
va kiém dinh trong muc 2.3.6, cung vdi bién luu
luong va myuc nudc dugc tao ra tir 2.3.7 s€ giup
van hanh MIKE 21 HD cho song V§. Dya trén $0
li¢u thuc do thuy van tai tram An Chi dé hiéu
chinh va kiém dinh bo thong s6 thuy luc.

3. Két qua va thao luin

3.1 Hiéu chinh va kiém dinh mé hinh NAM

B¢ dit thuy van thuc do ¢ tram An Chi, trong

SONGVEZD13. SemRunCHf [rl/s] m—
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giai doan 2013-2015 dugc st dung dé hiéu chinh
va kiém dinh NAM. Bé danh gia mtrc d6 tuong
quan, trong nghién ctru nay str dung chi sb Nash
(cac nghién cuu tuong tu duoc thuc hién trong
[6], [15], [16]). Bo sb liéu thyc do luu lugng
nam 2013 dugc su dung dé hiéu chinh va dat chi
s6 NASH 1a 92%. Budc kiém dinh dwoc thyuc
hién theo s6 liéu do luu lugng trong 2 nam 2014
va 2015 dat chi s6 NASH lan luot 1a 90% va
93%. Két qua bo thong s6 dugc chon dé mo
phong luu lwong duge thé hién trén Bang 2. Két
qua hiéu chinh va kiém dinh dugc thé hién trén
cac Hinh 7 - Hinh 9.
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Hinh 7. Biéu do qud trinh heu lwong thue do va tinh todn theo NAM nim 2013
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Hinh 8. Biéu do qud trinh lwu lwong thue do va tinh todn theo NAM nam 2014
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Hinh 9. Biéu do qud trinh lwu lwong thiee do va tinh todn theo NAM nam 2015
Bang 1. Bdng két qua théng sé ciia mé hinh MIKE NAM

Thong Y nghia Gia tri
s0
Unmax Luong nudc t6i da trong bé chira mat (mm) 17
Lmax Luong am 16n nhat trong bé chira tang ré cdy (mm) 172
CQOF  Hé s6 dong chay mat, khong thir nguyén, phan anh diéu kién 0,185
thdm
TOF  Ngudng dudi cua dong chdy tran 0,531
TIF Ngudng dudi cia dong chady sat mat 0,114
TG  Gi4 tri ngudng tang ré ciy 0,404
CKIF  Hé sé thoi gian dong chay sat mat 655,8
CK12  Hing sb thoi gian chay truyén ciia dong chay mat 19
CKBF  Hang s6 thoi gian chay truyén ctia dong chay ngadm 3972

Két qua dugc chi ra bang 1 ¢6 sy tuong dong
v6i két qua do nhom tac gia Linh va cs (2018)
chi ra trong [2], sir dung céach tiép can khac. Bo
thong s6 nay dam bao do chinh xac ciing nhu
tinh 6n dinh dé c6 thé sir dung mo phong dong
chay thuong luu cho cac nam khac va bd thong
s6 nay duoc dung dé tinh toan dong chay tai cac
phu luu khu giita 1am bién dau vao cho mé hinh
dong chay ciing nhu lan truyén chét.

3.2 Hiéu chinh, kiém dinh Mike 21 HD

viing ven bo' bién

Chudi s6 liéu bién dugc lya chon nhu sau:
thoi gian chon dé hiéu chinh: 1/1/2015 -
28/2/2015; thoi gian chon cho kiém dinh:
1/3/2015 - 31/5/2015, nhu dugc chi ra trong muc
2.3.7. Dt liéu thuc do muc nudc tai tram Tam
Quan dugc str dung dé hiéu chinh va kiém dinh
[26]. Két qua hiéu chinh va kiém dinh theo muc
2.3.5 duoc thé hién trong Bang 2 va Hinh 10.

Bdng 2. Két qua kiém dinh va hiéu chinh mé hinh thity lwe MIKE21 HD cho viing ven bién

Hé sb tuong quan  Hé sé Nash  PBIAS (%) RSR
Hiéu Chinh 0,916 0,988 7,323 0.460
Kiém Dinh 0,919 0,991 7,933 0.490
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Két qua, bd thong s6 duoc lua chon nhu sau:
hé s6 nhét 0,28 (m?/s), hé s nham 30 (m1/3/s).

3.3 Hiéu chinh, kiém dinh viing civa song Vé

Chudi s6 liéu bién dugce lya chon dé chay
MIKE21 HD nhu sau: chudi thoi gian cho hiéu
chinh: 1/4/2017 - 30/4/2017; thoi gian chon cho
kiém dinh: 1/4/2018 - 30/4/2018. Bién trén (luu
luong) duoc trich xuat tir két qua chay NAM cho
pham vi tir 1-30/4/2017 va 1-30/4/2018. Bién
dudc (muc nudc) duoc triét xuat tir két qua chay

BAI BAO KHOA HQC

thuy luc cho khu vuc bién duoc mo ta trong muc
2.3.5 cta bai bao nay. Dit liéu thuc do dung dé
hiéu chinh va kiém dinh mé hinh 1a dir liéu dudi
dang chudi thoi gian do myc nudc tai tram Song
Vé [25] (mbi bude 1a 1 gio). Két qua ciia muc
nay 1a chon bo thong sd hé s nhot bang 0.28 va
hé s6 nham Manning bang 32m1/3/s. Két qua
hiéu chinh va kiém dinh theo muc 2.3.5 duoc thé
hién trong Bang 3 va Hinh 10, dua trén [28] c6
thé két luan dam bao do tin cay.

Bdng 3. Két qua kiém dinh va hiéu chinh mé hinh thity lwe MIKE21 HD séng Vé

Hg¢ so twong quan  H¢ so Nash PBIAS<10%  RSR <0.5
Hiéu Chinh 0.939 0.970 -2.290 0.490
Kiém Pinh 0.901 0.953 -16.763 0.490
Smmmano i HIEU CHINH SR — KIEM DINH
! i - ;
1.01
14
0.8 1.2
0.6 # 10 }
0.4+ ﬁ e r f \
] ‘ 0.6 JUNI¥1 (1 * i
0.2
04 |
0.0 ‘ 0.2
0.2 00 |
R B e AR S SRR RN " 00:00 00:00 00:00 00:00 00:00 00:00
00:00 00:00 00:00 00:00 00:00 00:00 2018-04-05 04-10 04-15 04-20 04-25 04-30
2017-04-05  04-10 04-15 04-20 04-25 04-30

Hinh 10. Biéu do muc nwée lic hiéu chinh, kiém dinh tai tram Song Ve

4. Két luin

Céc két qua dat duoc trong nghién ctru nay
gom, thir nhat dwa ra quy trinh cac budc tinh theo
mé hinh dién toan, két hop cac dit liéu do dac
thue té nham xay dung dugc bo thong sb thay
van, thuy lyc tai khu vyc cia song V¢ phuc vu
cho dién toan dong chay. Thir hai, thuc hién higu
chinh, kiém dinh NAM va tim ra bo thong s6
thity van 6n dinh, dap tmg dugc yéu cau chi s6
thong ké, ¢6 thé sir dung cho tinh toan dong chay,
da st dung mo hinh SWAT va cong cu ArcGIS.
Th ba, thuc hién hiéu chinh, kiém dinh bo thong
s6 thuy luc thong qua str dung mé hinh MIKE21

HD. Két qua hiéu chinh va kiém dinh dugc danh
gia dinh lugng thong qua céac chi sb thong ké déu
dat mirc chinh xéac cao hay thoa yéu cau. Han ché
cua nghién ctru la s6 liéu thuc do con han ché va
hudng khic phuc trong bai bao tiép theo 1a do
dac thuc té tai mot b vi tri khac trén song V§ dé
kiém dinh do tin cdy cta cac bo s6 liéu dugc dua
ra. Két qua cta bai bao 1a su nd luc nghién ciru
ctia nghién ctru sinh va tap thé giang vién huéng
dan. Du c6 nhiéu nd lyc nhung ciing kho tranh
khoi sai sot. Rat mong su dong gop ¥ kién cua
céc chuyén gia dé nang cao chat lugng két qua
nghién ctru.

Loi cam on: Nghién cuu nay dwoc thuc hién nho sy dong vién, gop y kién va chi dan cua cdc

thc”iy tir Vien Khoa hoc va Thuy logi mién Nam noi tdc gia dang hoc Nghién cuu sinh. Bo 6 liéu do

dwoc sw dung trong nghién ciru dwoc nhom mua twr cac don vi chitc nang dwoc ghi v6 trong phan

trich dan. Nhom tac gia xin bay to sy cam on trdan thanh toi cac thay, Vién va cac don vi cung ung

so liéu.

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2019



BAI BAO KHOA HQC

Tai liéu tham khao

1. Cao Dang Du (2006), Xdy dung cong nghé dw bdo lii I6n va canh bdo ngdp lut hé thong song
Vé - Tra Khiic, thir nghiém va chuyén giao céng nghé. Bio céo tong két dé tai cap nha nudc, 116
trang.

2. Linh, N.T.M., Tri, D.Q., Thai, T.H., Don, N.C. (2018), Application of a two-dimensional model
for flooding and floodplain simulation: Case study in Tra Khuc-Song Ve river in Viet Nam. Lowland
Technology International, 20 (03), 367-378.

3. Trwong Vin Bén, Vil Vin Ngoc, Vi Phuong Quynh, Tran Manh Trudng (2018), Cdc qud
trinh dong lyc va dién bién hinh thdi cira Pai va cira Lé tinh Qudng Ngdi. Tap Chi Khoa Hoc Va
Cong Nghé Thuy Loi, 48, 7-15.

4. Vi Phuong Quynh, Vi Van Ngoc, Truong Van Bén, Tran Manh Truong (2018), Dién bién
nguong cat di dong tai ciea Pai & civa Lo tinh Quang Ngdi qua anh vé tinh. Tap Chi Khoa Hoc Va
Cong Nghé Thuy Loi, 48, 16-24.

5. Nguyén Manh Linh, D6 Anh Ptrc, Nguyén Ngoc Bach (2013), Ddnh gid anh hwong tiéu thodt
lii tinh Quang Ngdi khi xdy dung tuyén dwong cao toéc Pa Nang - Quang Ngdi. Tap Chi Khoa Hoc
Va Coéng Ngh¢ Thuy Loi, 13, 44-51.

6. Bui Van Chanh, Tran Ngoc Anh (2016), Tich hop bo mé hinh dw bao thuy van luu viec song
Tra Khuc. Tap chi Khoa hoc PHQGHN: Céac Khoa hoc Trai dat va Moi truong, 32 (3S), 20-25.

7. Nayak, P.C., Venkatesh, B., Krishna, B., Jain, S.K. (2013), Rainfall-runoff modeling using
conceptual, data driven, and wavelet based computing approach. Journal of Hydrology, 493, 57-67.

8. Madsen, H. (2000), Automatic calibration of a conceptual rainfall-runoff model using multi-
ple objectives. Journal of Hydrology, 235, 276-288.

9. Makungo, R. , Odiyo, J.O., Ndiritu, J.G., Mwaka, B. (2010), Rainfall-runoff modelling ap-
proach for ungauged catchments: A case study of Nzhelele River sub-quaternary catchment. Physics
and Chemistry of the Earth, 35, 596-607.

10. Bennett, J.C., Robertson, D.E., Phillip, G.D., Ward, H.A., Prasantha Hapuarachchi, Wang,
Q.J. (2016), Calibrating hourly rainfall-runoff models with daily forcings for streamflow forecast-
ing applications in meso-scale catchments. Environmental Modelling & Software, 76, 20-36.

11. Samadi, A., Sadrolashrafi, S.S., Kholghi, M.K. (2019), Development and testing of a rainfall-
runoff model for flood simulation in dry mountain catchments. A case study for the Dez River Basin.
Physics and Chemistry of the Earth, 109, 9-25.

12. Chang, T.J., Chang, Y.S., Chang, K.H. (2016), Modeling rainfall-runoff processes using
smoothed particle hydrodynamics with mass-varied particles. Journal of Hydrology, 543 (B), 749-
758.

13. Boughton, W.C. (2007), Effect of data length on rainfallerunoff modelling. Environmental
Modelling & Software, 22, 406 -413.

14. Bruins, H.J., Hodaya, B.G., Svoray, T. (2019), GIS-based hydrological modelling to assess
runoff yields in ancient-agricultural terraced wadi fields (central Negev desert). Journal of Arid
Environments, 166, 91-107.

15. Binh Xuan Truong (2010), Ung dung mé hinh Nam Mikell di bdo dong chay cho céc leu
viee bo phan trén luu viee song Ba. Tap chi Khi tuong Thuy van, s6 11/2010 (599), trang 50-55.

16. Tran Duy Kiéu, Dinh Xuan Trudng (2011), Ung dung mé hinh Nam_ Mikell dy bdo dong
chay tai Yén Thuong trén luu vuc song Ca. Tap chi Khi tugng Thuy van, 606, 37-41.

17. Tran Tuén Hoang, Bui Chi Nam, Ngé Nam Thinh (2012), Nghién ciru tinh todn “mua rao -
dong chay” ha luu séng Sai Gon lam ddu vao cho bai todn chong ngdp 10 (622), 17 - 21.

TAP CHI KHI TUQNG THUY VAN
S6 thang 06 - 2019



BAI BAO KHOA HQC

18. Singh, V.P. (1995), Watershed Modeling. In: Singh, V.P. (Ed.), In Computer Models of Wa-
tershed Hydrology. Water Resources Publications, Littleton, Colo., pp. 1-22.

19. Lé Thi My Diép (2017), Bdo cdo két qua thuwc hién nhiém vu nghién ciru 6 thang cuéi nim
(chuyén dé 2), 75 trang.

20. Nguyén Thi Ngoc Quyén, Nguyén Duy Liém, Bui T4 Long, Nguyén Kim Loi (2017), M6
phong ché dg dong chady va boi lang dudi tic déng cia cdc cong trinh hé chira chinh trén luu viee
song Srepok”. Tap chi Khoa hoc, 26, 18-26.

21. Nguyén Vian Phudc, Nguyén Thanh Hung, Bui T4 Long (2011), Phwong phap tinh todn thiét
hai vé kinh té va méi truong doi véi mot luu vue song bi onhiém - Truong hop dién hinh: leu vuc
séng Thi Vai. Tap chi Phat Trién Khoa Hoc & Cong Ngh¢, (M1), 5-28.

22. GEBCO (2017), “GEBCO - The General Bathymetric Chart of the Oceans.” 2017
https://www.gebco.net/.

23. Vién Quy hoach Thuy loi (2013), Bdo cdo tong hop dw dn: “Quy hoach diéu chinh, bo sung
thuy loi tinh Quang Ngai dén 2020”. Vién Quy hoach Thuy lgi, Ha Noi.

24. BPKSKTTV II (Poan khao sat khi tugng thuy van 1) (2019), Bdo cdo do dac khao sat dia
hinh long song va cdc yéu té thity van tai ha lieu séng Vé, tinh Qudng Ngdi.

25. Tram Khi tugng thiy van Quang Ngai.

26. TTKTTVB (Trung Tam Khi Tugng Thity Van Bién) (2015), Thily triéu.

27. DHI (Danish Hydraulic Institute) (2014), MIKE 11, 21 Flow Model - User Guide (DHI
Agent).

28. Moriasi, D.N., Arnold, J.G., Van Liew, M.W., Bingner, R.L., Harmel, R.D., Veith, T.L.
(2007), Model evaluation guidelines for systematicquantification of accuracy in watershed simula-
tions. American Society of Agricultural and Biological Engineers, 50 (3), 885-900.

APPLYING MATHEMATICAL MODELS SWAT/NAM/MIKE TO
BUILD HYDROLOGICAL AND HYDRAULIC PARAMETERS FOR
FLOW CALCULATION - IN CASE OF VE RIVER, QUANG NGAI

Le Thi My Diep’, Bui Huynh Anh?, Bui Ta Long**
'The Southern Institute Of Water Resources Research
*Hochiminh city University of Technology

Abstract: Relatively fast economic growth is observed in the coastal zone of Quang Ngai
province. Under the influence of climate change, flooding and salt intrusion are becoming more
complicated. Both of these types require calculation and prediction of the flow, therefore, they are
the subject of research by many authors. In this study, the proposed procedure is the application of
the system of models SWAT, NAM and MIKE, which is calibrated and verified using actual meas-
urement data and, ultimately, to build a set of hydrological and hydraulic parameters to calculate
the flow of the Ve river. Calibration and verification results are based on widely used statistical in-
dexes, which allow us to confirm that actual applicability is acceptable. A new feature of this study
compared to previous studies is shown in the integrated diagram, which clearly shows the combi-
nation of data, models and steps for setting hydrological and hydraulic parameters.

Keywords: Rain-Runnoff, SWAT, NAM, MIKE, Ve river.
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