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UNG DUNG MO HINH MIKE TRONG TINH TOAN
THUY VAN, THUY LUC MUA LU LUU VUC SONG SE SAN
KHI XET PEN QUY TRINH VAN HANH LIEN HO CHUA

Hoang Ngoc Tuin, Vo Thi Tuyét
Vién Khoa hoc Thiiy loi mién Trung va Tdy Nguyén

Tém tit: Luu viec séng Sé San la mét trong nhitng lieu viee séng Iom ciia nude ta, trong thoi gian
qua thién tai do i lut xay ra voi ngay cang nghiém trong dac biét la tai tinh Kon Tum, anh huong
nghiém trong doi voi doi séng ciing nhw tai san ciia nguoi dan khu viee ha hew. Vi vdy, can nghién
ceu, tinh todn danh gid dong chay li trén luu vie séng Sé San theo Quy trinh vin hanh lién ho
chita (OD 215/0P-TTg 2018 ciia Thii Tuéng Chinh phii) cho 8 hé chira: Thwong Kon Tum, Dk
Bla 1, Plei Krong, laly, Sé San 3, Sé San 34, Sé San 4, Sé San 44 dé chii dong ung pho, giam thiéu
thiét hai cho ha du khi lii lut xay ra. Trong bai bao nay, chung t6i gioi thiéu ung dung mo hinh
MIKE dé tinh toan thiy van, thity lwc mia lii va mé phong dong chay lii khi cdc hé xa lii theo cdc
kich ban da xdy dung trén luu vuc song Sé San

Tir khéa: mé hinh MIKE NAM, MIKE 11, hiéu chinh, kiém dinh, ho chira.

Summary: basin of Se San River is one of large river basin of our country. Recently, disaster due to
flooding has happened more and more serious, especially in Kon Tum Province. It has affected
seriously to lives as well as property of people in downstream. Therefore, it is necessary to research,
calculate evaluation of flooding stream on basin of Se San River under inter-reservoir operation
procedure (Decision No.215/0D-TTg 2018 of the Prime Minister) for 8 reservoir: Thuong Kon Tum,
Dak Bla 1, Plei Krong, laly, Se San 3, Se San 34, Se San 4, Se San 44 to respond actively, reducing
damages for downstream in case of flooding. In this article, we introduce MIKE model to calculate
hydrologic, hydraulic power in flooding season and to simulate flooding stream when lakes open
floodgates under scenarios built on basin of Se San River.

Keyword: MIKE NAM, MIKE 11 models, adjustment, accreditation, reservoir.

1. PAT VAN PE phat dién ciia hd ha lvu ma con tac dong dén
kha ning chdng 1, cip nudc, duy tri moi truong
phia ha du luu vire song. .. Trong d6 van dé phdi
hop van hanh xa 1d trong mua mua 1d ctia h¢
thong hd chira nay dé vira ¢am bao an toan cho
ban than cong trinh, vira giam thiéu mic do

Heé thong Song Sé San 1a mot trong 4 hé thong
song 16n nim ¢ phia Bic ving Tay Nguyén.
Day ciing 14 luu vire ¢o tiém ning thuy dién 16n
trong ca nudc. San lugng thuy dién khai thac
duogc chiém 14% tong san lwong thity dién qudc , N
gia. Hién nay, trén luru vuc song ndy c6 cic hd ng@p lut gho Yfmg ‘ha du 1a hét suc can Ehlét. bé
chira thay dién quy mé 16n dang va sip hoat g1é1} quyet van de ne‘ly‘, mot .trong S(.A) nhing
dong nhu Thuong Kon Tum, Dak Bla 1, nhlém vu quan trong can phai thuc hién ngay
PleiKrong, Taly, Sé San 3, Se San 3A, Sé San4,  Viéc xay dyung bo cong cu tinh toan thuy van,
thiy luc ha du cac ho chira trén luu vuc dé lam

S€ San 4A va viéc di€u ti€t cac ho thugng luu . ) o .
co s& cho cac co quan quan Iy ¢ Trung wong va

khong nhitng anh hudng tryc tiép dén nhiém vu
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dia phuong xay dung cdc phuong &n ing phd
v6i lii & ving ha du va hd trg cong tac chi dao
diéu hanh trong phong chdng thién tai do ngap
lut ddm bao nhanh va chinh x4c khi x4y ra cac
tinh huéng khan cip.

Viéc mo phong, tinh toan thiy luc ving ha du
cac hd chira c6 thé dugc thuc hién véi nhiéu md
hinh khac nhau nhu: KOD, VRSAP, WENDY,
HEC - RAS, MIKE 11... Méi mé hinh thity Iyc
dugc xay dung c6 mot sb chire nang nhat dinh,
phuc vu cho ting déi twong nghién ctru, tuy
thudc vao sb liéu nghién ctru, dac diém luu vuec,
diém manh, diém yéu dé lya chon md hinh thuy
lyc thich hop cho Iuu vye. Dbi voi luu vuc Sé
San doi hoi phai md phong mot hé thong tuwong
d6i phire tap, doi hoi c6 su két ndi giita hai mo
hinh thuy véan va thuy luc. Trong nghién ctru
nay, chiing t6i xin trinh bay viéc ap dung b mo
hinh MIKE dé xdy duyng mé hinh thiy vin, thiry
lyc cho Iuu vuc song S€ San.

2. PHUONG PHAP NGHIEN CUU VA
THU THAP TAI LIEU

2.1 Phwong phap nghién ciru

Céc phuong phap dugc st dung trong bai béo:
+ Phuwong phdp phan tich, thong ké, ké thira c6
chon loc cac tai liéu da co;

+ Phwong phap mo hinh: St dung b mé hinh
MIKE cta DHI d& mé phong, dién toan dong
chdy Il trén song;

+ Phwong phdp diéu tra, phong vin, khdo sdt
thue dia: @& hiéu chinh va kiém dinh két qua
tinh toan.

2.2 Dix liéu va trinh ty tinh toan

2.2.2. Dir liéu tinh todn

- Dt li¢u tinh todn mo6 hinh thuy van MIKE
NAM:

+Ban d6 DEM 10x10 m toan bd luu vuc Sé San
va DEM 5x5 m d6i v6i khu vuce thanh phd Kon
Tum va Plei Ku;

+ Cac s0 li€u ve dieu kién luu vuc nhu: dién tich,

dia hinh, thé nhudng va tham phi thyc vat;
+ S6 liéu bde hoi tai tram Pak T6, Kon Tum;

+ 86 liéu mua - dong chay phuc vu hiéu chinh,
kiém dinh mo hinh;
+ S6 liéu lwong mua va lwong mua twong Gmg
tan sut 10% tai cac tram khi tuong: Kon Tum,
Pik T, Pleiku, KonPlong, Pik Glei, Sa Thay,
Dik Mét, Dk Poa.

- Dt li¢u phuc vu tinh todn m6 hinh thuy luc
MIKE 11 (HD):

Tai liéu dia hinh long song

Qua nghién ctru cy thé cac ngudn tai liéu co ban
hién c6 vé khao sat do dac dia hinh long din hé
thdng song trong luu vue song Sé San, st dung
tai liéu tric doc va ngang song tir cac dy an, dé
tai da thyc hién trén luu vuc, két hop véi khao
st dia hinh bd sung dé mo phong hé thong song
trong mo hinh thity lyc méi nhat nim 2018 tir
du an “Xay dung ban do ngdp lut ha du cac ho
chuwra trén luu viec song Sé San”

Tai liéu khi tuwgng thiy van

+ Qua trinh luu lugng x4 thyc do (Q~t) ndm
2009, 2013 tai thuy dién Pleikrong lam bién
trén.

+ Quaé trinh luu lugng (Q~t) nam 2009, 2013 tai
thuy dién Thugng Kon Tum,luu lugng nhap luu
khu giita dugc khoi phuc bang mé hinh MIKE
NAM lam bién trén.

+ Qua trinh luu luwgng (Q~t) va myuc nude thyc
do (H~t) nam 2009, 2013 tai cac tram Kon Tum
va Kon Plong dé hiéu chinh, kiém dinh bd thong
s6 cho mé hinh thuy lyc.

- Tai li¢u KTTV phuc vu dién toan dong chay
I{i trén s6ng tuwong ting vdi cac kich ban:

+ Qua trinh lvu lwong x4 cia cac hd chua
(Qxa~t) tuong ung voi cac kich ban tinh toan.
+ Qua trinh dong chay nhdp Iuu khu gitta dugc
tinh toan bang mo hinh MIKE NAM tuong ting
véi tan suat mua 10%.

+ Qu4 trinh myuc nudc tai hd chira Sé San 4
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(H~t) tuong ung va&i cac kich ban.

2.2.3. Trinh ty tinh todn
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Trinh tu tinh toan duoc thé hién nhu hinh 1

[

Thu thap tai liu vé KTTV, dia hinh, thong s6 k¥
thuat cac cong trinh ho chira

|

Thiét 1ap mo hinh thuy van, thiy lyc (diéu kién bién;
thong s6 thity van, thity Iuc; mo phong cong trinh

{ Hiéu chinh, kiém dinh mé hinh thuy vin, thiy luc }

//\

Panh gia sai so, d0 tin cdy cho cac b
thong s0 mo hinh

—C—

b4

Tinh toan, m6 phong, dién ton
dong chay lu trén song theo céc kich
ban da dé ra.

[ Phan tich, danh gid, nhan xét két qua }

Hinh 1. So d6 quy trinh tinh todn

3. PHAN TiCH KET QUA TINH TOAN
3.1. Tinh toin Du bao dong chay li dén ho
chira va cac tiéu lru v trén séng

3.1.1. Cac phuong an tinh todan

Theo quy trinh van hanh lién hd chira luu vuc
song S€ San 215/QD-TTg 2018, c6 08 cong
trinh thity dién bac thang gdm : Thuong Kon
Tum, Dék Bla 1, Plei Krong, Ialy, Sé San 3, Sé
San 3A, Sé San 4, S€ San 4A. Trong pham vi
nghién ctru, ciing v4i cac quy chuén, tiéu chuan
hién hanh, nghién ctru cho céc truong hop sau :
- KBI : Tét ca cac hd xa lii theo tan sut thiét
ké, mua 10% trén toan bo luu vuc;

- KB2 : Tét ca cac hd x4 1ii theo tAn suit 1t 1%,
mua 10% trén toan bd luu vuc;

- KB3 : Tt ca cac hd xa Iii theo tan suét 2%,
mua 10% trén toan bd luu vuc;

- KB4 : Tt ca cac hd xa Iii theo tan suét 5%,
mua 10% trén toan bd luu vuc;

- KB5 : Tt ca cac ho x4 Iii theo tan sudt 10%,
mua 10% trén toan bd luu vuc.
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Hinh 2: Hé thong cdc hé chira thiyy dién trén
luu viee song Sé San

3.1.2. Hiéu chinh va kiém dinh mé hinh
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a. Mo hinh thuy van MIKE NAM

Trong mé hinh MIKE-NAM, viéc tdi uu bd
thong s6 cia mo hinh dugc thuc hién béng
phuong phép thir sai. Két qua mé hinh duge so
sanh vé&i két qua thyc do tai tram do va dugc
danh gia bang cac tiéu chuin. Dya trén sy so
sanh giita qua trinh thuc do, tinh toan va két qua
danh gia, s hiéu chinh théng s dwoc thuc hién
dé nang cao két qua tinh toan.

Hinh 3: Phén chia cdc tiéu luu viee séng Sé San
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Hinh 5: KQ HC tram Ddak Mot nam 2003
(NASH = 0,732)
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Hinh 4 : Tinh trong $6 mua cdc tiéu luu vuce
trong MIKE NAM

Két qua md phong céc tran lii 16n tai cac tram
Kon Plong, Bbak Mé6t, Kon Tum nhu sau :
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Hinh 6: KQ HC tram Kon Plong nam 2003
(NASH = 0,898)
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v KON TUM, Observed RunOff [m*3/s] —~—~- 7 T
: KON TUM, Simulated RunOff [m"3/s]
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Hinh 8: KQ HC tram Pak Mot nam 2009 Hinh 9: KQ HC tram Kon Plong nam 2009
(NASH = 0,885) (NASH = 0,873)
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Hinh 7: KQ HC tram Kon Tum nam 2003 (NASH = 0,737)
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Hinh 10: KQ HC tram Kon Tum nam 2009 (NASH = 0,913)
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Hinh 11: KQ KP tram Bak Mot nam 2013 Hinh 12: KQ KB tram Kon Plong nam 2013
(NASH = 0,971) (NASH = 0,813)
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KON TUM, Observed RunOff [m*34s]
KON TUM, Simulated RunOff [m*34s]
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Hinh 13: KQ KB tram Kon Tum nam 2013 (NASH = 0,781)

Két qua tinh toan hiéu chinh mé hinh cho cac
tran 1 trén hé théng song S€ San tai cac tram
Pik Mét, Kon Plong va Kon Tum tuong ddi tot
vé tong lwong 1 va qua trinh 1i. Hé s6 NASH

tuong d6i cao (tir 0,73-0,97), thoi gian xudt hién
dinh 1u tinh toan va thuc do chénh 1éch tir 0,5-
1h.

Bang 1. Bo thong so cac tiéu luu vue trén luu vuc song Sé San

Tiéu LV ] ] ] ]
T Thuong | pikBla| Pik | Pik | Sé | Sé Sa Thiy Pik
) Kon Tum 2 Bla3 | Bla4 |San 1 |San 2 Poko 2
Thong so
1 | Umax (mm) 17 17 17 17 15 | 15 15 12
2 | Lmax (mm) 150 150 150 | 150 | 150 | 150 | 150 130
3 CQOF 0,75 0,75 0,55 | 0,576 | 0,76 | 0,76 | 0,76 | 0,876
4 CKIF 600 600 600 | 600 | 600 | 600 | 600 600
5 CK1.2 25 25 27 25 25 | 25 25 28
6 TOF 0,042 0,045 | 0,045 | 0,045 | 0,05 | 0,05| 0,05 0,05
7 TIF 0,7 0,7 0,7 07 | 07 | 07 0,7 0,7
8 TG 0,9 0,9 0,9 09 | 09 |09 0,9 0,9
9 CKBF 800 800 800 | 800 | 800 | 800 | 800 800

Vi bd thong sé chung tim duoc cho qua trinh
mo phong cac tran 11 tai cac tram da duoc hi¢u
chinh cho két qua twong dbi tét véi cac chi sb
NASH, sai s6 tong lugng va sai s6 dinh li déu
dat giéi han cho phép, vi vy c6 thé tmg dung
dé mo phong dong chay li trén luu vuc song
Sé San phuyc vu tinh todn mé hinh thuy lyc 1
chiéu.

b. M6 hinh thity lyc MIKE 11 HD

So db tinh toan dong chay i luu vuc séng Sé
San nhu hinh:

1600000 ] s
l Séng S San s %«1}

= Seng Piak Bla
1570 e

20000 840000 850000

Hinh 14: So' d6 mé phong mang hedi luu viee
song Sé San
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Bién trén: (1)Qué trinh lwu lugng xa i hd
Thuong Kon Tum rng v&i cac tan suat; (2) Qua
trinh luu luwong xa 1d ho Pléi Krong ing véi cac
tan suét.

Bién dudi: Muc nudc tai vi tri ranh gidi Viét
Nam va CampuChia.

Ngoai ra, con ¢ cac bién nhép luu khu gitra d6
vao cac nhanh séng Pak Bla va Sé San dugc
tinh tr m6 hinh MIKE NAM.

Sau khi xem xét, phan tich s li€u, tién hanh mo

5 CLboBtan 2008 - Winos P Viewee
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phong lai cac tran 1 16n trong qua khir gom:
tran 10 tr ngay 25/1X - 5/X/2009 va tran I tur
ngdy 10/X -25/X/2013 dé hiéu chinh va kiém
dinh m6 hinh MIKE 11.

H6 thuy dién Thuong Kon Tum do chua dua
vao van hanh nén dugc khoi phuc dong chay lu
tai vi tri dap béng mo hinh MIKE NAM da duoc
hi¢u chinh, kiém dinh & trén.

|  KHOAHQC

Két qua mo phong cac tran 1ii nhu sau:

88 RAB/GEN ak

Hinh 15. Két qua HC heu lwong trdn i ndm
2009 tai tram Kon Plong (NASH = 0,903)
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Hinh 16. Két qua HC heu lwong trdn i nam
2009 tai tram Kon Tum (NASH = 0,918)
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Hinh 18. Két qua KD heu lwong trdn 1i nam
2013 tai tram Kon Plong (NASH = 0,855)
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Hinh 17. Két qua HC myc nudc tran lii nam 2009
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tai tram Kon Tum (NASH = 0,923)
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Hinh 19. Két qua KD heu lwong trdn i nam
2013 tai tram Kon Tum (NASH = 0,872)
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Hinh 20. Két qua KB muyrc nudc tran 1t nam 2013 tai tram Kon Tum (NASH = 0,879)

Két qua hiéu chinh va kiém dinh mé hinh cho
thdy hinh dang dudng qua trinh lru luong, myc
nudce tinh toan va thyc do tai tram thuy van Kon
Tum va tram Kon Plong khé phu hop vdi nhau,
su chénh léch ¢6 thé chép nhan duoc. Hé sb
tuong quan NASH kha tét tir 0,85 dén 0,88. Do
d6 c6 thé sir dung bo thong s6 nay dé mo phong
tinh todn dong chay Il tuong Uing véi céc kich
béan, 1am bién dau vao cho md hinh MIKE 21.
Hé s6 nhdm trén toan lwu vue tir 0,03 - 0,035.

Sau khi tim dugc bd thong 6 cho mdi tiéu luu
vue, sir dung bd thong sé d6 tinh toan dong chay
lii dén cac hd twong tmg v6i cac cip do mua.
Két qua du bao lyu lugng 1i dén cho cac hd
khac.

3.2. Két qua tinh toan

Mb phong, trich xuat két qua dudong myc nudc
theo cac kich ban cho théy, muc nude 16n nhat
tai tai vi tri tram thily van Kon Tum déu vuot
muc bido dong 3 (520,5 m) dao dong tu
1,17+3,26 m va tang dan theo mirc d6 bat loi
ctia cac kich ban tinh toan. Cu thé:

- Kich ban 1: Khi tit ca cac hd xa Iii theo tin
sut thiét ké, mua trén toan luu vuc véi tan suét
10% thi muc nude 16n nhat tai tram TV Kon
Tum dat 523,76m cao hon muirc BD3 3,26m.

- Kich ban 2, 3, 4, 5: tuong tu nhu KB1 nhung
hd xa Iii véi tan suét lan luot 1a 1%, 2%, 5%,
10% thi MNLN tuong tng déu vuot qua MBD
3. Két qua chi tiét & bang 2:

Bang 2: Két qua MNLN tai tram TV Kon
Tum theo cac kich ban

Kich ban | Muwe nuwéc | Chénh léch so véi
(m) MBD 3 (m)
KBI 523,76 +3,26
KB2 522,41 +1,91
KB3 522,29 +1,79
KB4 521,93 +1,43
KB5S 521,67 +1,17
’/'/ 7NN

Hinh 21: Mwc nuce tai tram TV Kon Tum
ung voi cac kich ban

4. KET LUAN

- Nghién ctru da xay dung dugc bd co so dit ligu
tuong ddi day di1 vé hé thong thong tin lién quan
dén luu vuc song Sé San nhu: dia hinh, dia mao,
khi tugng — thiy vin, hé thong hd chira, tai liéu
kinh té - xa hoi, cac vét lii lich st ... Bo co s&
dir liéu nay duoc xay dung dua trén két qua cta
qua trinh thu thap, khao sat tai 2 dia phuong
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thudc luu vuc 1a tinh Kon Tum va Gia Lai;
nguodn dir liéu ban do chinh thdng va cap nhat
méi nhit do Cuc do dac va Ban dd cung cip
cung voi d6 14 cac tai liéu duoc ké thira tir cac
dé tai, du 4n da thyc hién. Qua qua trinh ra soat,
xir 1y, tong hop dé dam bao tinh day du, lién tuc
va d¢ tin cdy trudc khi dugc hé théng héa cho
phi hop véi cac chuong trinh, phan mém tinh
todn s sur dung.

- Viéc thiét 1ap, tinh toan thity van, diéu tiét I,
thiy lyc 1 chiéu va 2 chiéu ciing nhu xay dyung
ban dd ngap lut déu duoc thuc hién dua trén két
qua phan tich, lya chon phuong phap va cong
cu tinh toan phu hop va hién dai nhu: Mike
Nam; Mike 11; Mike 21; Mike Flood; Arc Gis
... Két qua tinh toan duoc hiéu chinh, kiém dinh
vé6i cac sb lidu do dac thuc té vai sai s6 nho nim
trong pham vi cho phép do d6 dam bao duogc
tinh chinh xac cao. Két qua tinh toan cy thé cho
cac ndi dung nhu sau:

+Mo6 hinh thuy van MIKE NAM: dugc thanh 1ap
phuc vu tinh toan dong chay dén hd Thuong

TAI LIEU THAM KHAO

[ KHOAHGC
Kon Tum va dong chay nhdp lyu cho cac tiéu
lvu vuc trong hé thong séng Sé San. Sur dung
céc tai lidu dia hinh, s6 liéu khi tuong thiy vin
thuc do cua cac tram khi tugng thiy van trén
toan bg luu vire @ hiéu chinh va kiém dinh va
tim ra bo thong sb tdi wu cho céc tiéu luu vuc
trong hé thong Song. Két qua hé sé NASH dat
tir 0,73 - 0,97 1a twong ddi tot do vay c6 thé img
dung t6t bo thong sb mo hinh nay dé tinh toan
md phong dong chay nhap luu phuc vu dién
toan Il trong song.

+ M6 hinh thuy luc 1 chiéu: D3 xac dinh duoc bd
théng sb cho md hinh MIKE 11 thong qua viéc
hiéu chinh, kiém dinh myc nu6c va luu luong tai
tram thuy van Kon Plong va Kon Tum vdi cac
tran 1i ndm 2009, 2013. Két qua md phong duong
qué trinh muc nudc va luu lugng tinh toan kha
phu hop véi thuc té, sai s tong lwong khong 16n;
chi s6 NASH dao dong tir 0,85 - 0,93. Do d6 viéc
str dung bo thong s6 nay dé dién toan qua trinh
muyc nudc i trén song tuong ung vaoi cac kich ban
dam bao d9 tin cay cao.
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[2] Hoang Ngoc Tuin (2018), Dy dn: Xéy dung ban do ngdp lut ha du céc ho chira nude trén
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[3] DHI Water & Enviroment (2000), MIKE 11 A Modelling System for River anh Channels,

Reference Manual and User Guide.
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