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NGHIEN CUU XAY DUNG CONG CU HO TRQ DU BAO
DONG CHAY LU LUU VUC SONG HOANG LONG

Nguyén Hai Lan', V4 Vin Hoa', Nguyén Hong Hanh'

Tém tit: Liu viee song Hoang Long thugce tinh Ninh Binh thwong xuyén ganh chiu nhiéu thién

tai do lii lut gdy thiét hai I6m vé co s vit chat, pha hity nha cira, ruéng dong, tac dong lau dai dén

méi treong sinh thai, anh hwéng truc tiép dén doi song xa hoi va phdt trién kinh té cho tinh. Pé gép

phdn cdi thién vin dé trén, nghién ciru da vmg dung thanh céng mé hinh MIKE 11 trong viéc dir bdo

lii cho lwu viee séng Hoang Long tai tram thiy van Bén Dé. Két hop cong cu tinh todn muwa dw béo
cho cac tram Kim Boi, Chi Né, Cuc Phuwong, Nho Quan tir mua dy bao tai tram Ninh Binh va cong
cu bién tdp s6 liéu dau vao theo khuén dang ciia mé hinh MIKE 11. Tir @6 xdy dung dwoc phwong

an du bao lii cho luu vuc song Hoang Long phu hop voi diéu kién dia ly tw nhién va diéu kién khi

hau cua khu vuee.

Tir khéa: Séng Hoang Long, Ninh Binh, mé hinh MIKE, tram Bén Dé.
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1. Mé dhu

Luu vuce song Hoang Long thudc tinh Ninh
Binh c6 khi hau nhiét déi gi6 mua va thuong
xuyén ganh chiu nhiéu thién tai do Iii lut gdy nén
ma nguyén nhan chinh 1a do mua 16n. Ngoai ra 1t
lut ngay cang ting vé do 1on va pham vi xay ra
cling nhu tinh ac liét ctia n6 1a do bién dong vé
khi hau toan cau va su tac dong cua con nguoi
trong hoat dong doi sdng, xa hoi di lam cho moi
truong tu nhién bi pha hily nghiém trong [1].Dé
phuc vu cho muc tiéu phat trién kinh té x4 hoi,
nhu cu ngay cang cao ciia cong dong thi sy doi
ho6i nhanh chéng kip thoi thong tin vé canh bao,
du bao 1ii 13 rat can thiét. Viéc nghién ctru, ing
dung mo hinh cong nghé maéi dua ra gidi phap
canh bdo, dy bdo 1 s6m gy ra tor mua da dat
racho nhiing nguodi lam cong tac du bao Khi
tugong thuy van trudc nhitng thach thiac 16n. Vi
vay, du bao li luén duoc dé cao, can nhiéu to
chire, nhiéu nha khoa hoc tap trung nghién ciru
chi tiét va chuyén sau vé canh béo, dy béo 1i va
ung dung cac md hinh cong nghé méi dua ra giai
phéap g phé phul hop nhét 1a van dé rat cap thiét
va hiéu qua [2]. Bai bao nghién clru xay dung
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phuong an canh bao, du bao 1t cho Iuu vuc song
Hoang Long, nham gép phan gitip cho cac nha
quan ly c6 dugc thém mot cong cu hd tro trong
cong tac du bao nham giam thiéu tac hai cua i
lut gy ra va dua ra dinh hudéng quy hoach phat
trién trong twong lai & khu vuec.

2. Phurong phap xir Iy s6 li¢u mwa duw bio s6
tri

Trén luu vuc song Hoang Long hién c6 5 tram
khi twgng la: Kim Boi, Chi Né, Nho Quan, Cuc
Phuong va Ninh Binh. Céac tram nay hoat dong
lién tyc tir nam 1960 dén nay, s6 liéu do mua 13 s6
liéu mua gid. DPbi voi luu vic nghién ctu, trong
san phém du bao mua ctia JMA, chi c6 mot vi tri
dugc du bdo do 1a tram Ninh Binh [7]. Tuy nhién,
dé tang d6 chinh xac cua két qua du bao i cho
tram Bén Dé, dé tai tién hanh lr?iy mua du bao tai
tram Ninh Binh d tinh toan cho cac tram con lai,
thong qua hé s6 luong mua ciia cac tram Kim Boi,
Chi Né, Nho Quan, Cuc Phuong so voi tram Ninh
Binh. Viéc xac dinh hé sd lugng mua so voi tram
Ninh Binh dugc tinh toan tir s6 liéu mua thuc do
o cac tram Kim B6i, Chi Né, Nho Quan, Cuc
Phuong va Ninh Binh trong nhiing niam gan day
(2001 - 2016) v&i s6 liéu mua gio ciia cac thang
mua lii (thang 5 dén thang 11). Két qua tinh hé s6
mua cua cac tram Kim Bo6i, Chi Né, Nho Quan,
Ctc Phuong theo tram Ninh Binh mg v&i cac cap

mua nhu ¢ Bang 1.
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Bang 1. Hé so mua cua cac tram so voi tram Ninh Binh

Mua Luong mua Kim Nho Cuc Ninh Chi
(mm/24gio) Boi Quan Phuong Binh Né
Co6 mua 0,8 <R< 16 1,870 1,705 1,669 1 1,692
Mua vira 16 <R <50 0,820 0,799 0,910 1 0,826
Mua to 51<R <100 0,621 0,620 0,718 1 0,748
Mua rat to R >100 0,424 0,585 0,710 1 0,684

Véi mdi mé hinh dy béo 1ii, cong viéc bién
tap sd lidu ludn 1a van dé& quan trong, nhung
thuong mét nhiéu thoi gian, do vay anh huong
kha 16n dén viéc xuit ban tin du bao. Nham han
ché van dé nay, bai bao da tién hanh xay dung
cong cu bién tap s6 liéu dau vao theo khudn dang
ctia m6 hinh MIKE. Ddong thoi, voi hé s6 mua

tinh theo tram Ninh Binh nhu trong Bang 1, bai
béo ciing di tién hanh x4y dyng cong cu tinh
toan luong mua dy bdo cho céac tram Kim Boi,
Chi N¢, Nho Quan, Cic Phuong tir tram Ninh
Binh, sau d6 dua vao mo hinh du bao 1ii cho luu
vuc song Hoang Long (Hinh 1).
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Hinh 1. Cong cu tinh toan mua dw bdo va bién tap 6 liéu phuc vu du bao li cho luu viee song
Hoang Long

3. Két qua hiéu chinh va kiém dinh mé
hinh MIKE NAM

Trong md dun RR ctiia m6 hinh MIKEI11 ¢6
nhiéu lya chon cho tinh toan, vi du mé hinh
NAM, m6 hinh UHM, m6 hinh URBAN, m6

Hinh 2. Ban do luu viec séng Hoang Long

TAP CHi KHi TUQNG THUY VAN

hinh SMAP... Vi¢c lya chon md hinh nao s€ phu
thudc vao linh vuc nghién clru cua ngudi su
dung [5, 6]. Trong linh vyc nghién ctru nay, bai
bao lya chon stt dung mo6 hinh NAM vai cac luu
vuc bd phan dugc phan chia (Hinh 3) nhu sau:

Hinh 3. Ban do phan chia lvu vuc bo phan
lvu vuee song Hoang Long
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S6 liéu dung dé hidu chinh mo hinh MIKE -
NAM dung tran Iii nam 2005, 2007; s6 liéu nim
2014, 2016 dé kiém dinh bao gé)m cac sd lidu:

- S liéu mua, boc hoi tai cac tram: Kim Boi,
Nho Quan, Chi N¢, Cuc Phuong, Ninh Binh thoi
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gian tuong ung.
-S4 liu luu luong thuc do tai tram Hung Thi.
- Thoi doan tinh toan: 1gio
Két qua hiéu, chinh kiém dinh nhu sau:
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Hinh 4. Qua trinh lii thuc do va tinh toan tai tram Hung Thi trong qua trinh hiéu chinh mé hinh
MIKE-NAM
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Hinh 5. Qud trinh lii thie do va tinh todn tai tram Hung Thi trong qud trinh kiém dinh mé hinh
MIKE-NAM
Bang 2. Chi tiéu danh gia chdt lwong hiéu chinh va kiém dinh mé hinh MIKE-NAM

Tran i ndm Nash Quaxrr (M’/s) Quaxia (M/5) SSpb (%)
2005 0,78 1126 1111 135
2007 0,96 2239 2211 1.27
2014 0,96 854 853 -0.12
2016 0,85 568 580 2.07

Sau khi tinh toan hiéu chinh, kiém dinh mé
hinh MIKE-NAM cho luu vuc song Hoang Long
nhan thay qué trinh 1ii twong d6i t6t bam sat véi
thuc do; chénh léch vé sai s6 gitra luu lugng tinh
toan, thyc do trong mo hinh c6 dinh 1l 16n nhét
14 2.07%, déu sat v6i do thuc téva danh gia theo

chi s6 Nash kha cao tir 0,78 dén 0,96 dat chét
lugng t6t. Véi két qua & bang 2 cho thay bo
thong sé cia md hinh NAM cho luu vuc song
Hoang Long kha 6n dinh, diéu nay chimg t6 st
dung md hinh NAM dé tinh toan luu luong tai
céc bién trén, lugng nhap khu giira, lam du vao
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cho md hinh MIKE 11 khé tot.

4. Két qua hiéu chinh va kiém dinh mé
hinh MIKE 11

Hé¢ théng mang ludi song Hoang Long st
dung dé mé hinh hoéa trong mé hinh MIKE 11
gom: Nhanh song Boi tir tram thuy van Hung

Thi vé dén tram Bén Dé gé)m 23 mit cit; Nhanh
song Dap dén khi nhap luu véi song Boi gdom 7
mit cit; Nhanh song Lang dén khi nhap luu song
Hoang Long gém 12 mat ct; Dong chinh song
Hoang Long tir sau tram thuy vin Nho Quan vé
dén Gian Khau gdm 14 mit cit [4].

STOGEE 3T Db 3 o Enis

Hinh 6. So @6 mang lwdi thity e heu vuee séng Hodng Long

Pé thuc hién mé phoéng, dién toan dong chay
1i Iuu vuc séong Hoang Long bang mé hinh

Bang 3. Diéu ki¢n bién cho mo

MIKEL11 [5, 6], sir dung cac diéu kién bién dau
vao nhu sau:
hinh MIKE11 song Hoang Long

TT Tén song Tén bién Loai bién bic trung
| Séng Boi LVI Bientren ~ Q (Thuedo hl‘\’f:ﬁ;lh tirmo hinh
2 Song Pap LV3 Bién trén
3 Song Lang LV4 Bién trén Q (Tinh tr m6 hinh NAM)
4 Song Hoang Long LV9 Bién trén
5 Song Lang Nho Quan Bién gilra
6  Song Boi Bén bé Bién giira H thyc do
7 Song Hoang Long Gian Khau Bién dudi

Trong qua trinh nghiénctru, chiing t61 da lua
chon nhiing tran 10 nam 2005, 2007, 2014 va
2016 dé tinh toan thiy luc, dy la nhiing tran li

dién hinh trén luu vuc song Hoang Long trong
nhimg ndm gan day.

Bang 4. Tran li lya chon tinh toan trong mé hinh MIKE11

) N Tran It
TT  Sélicu  1hoi _ : Ghi cht
doan Bét dau Két thuc
1 1:00 - 17/1X/2005 9:00 - 06/X/2005
Hiéu chinh
2 . 1:00 - 03/X/2007 11:00 - 08/X/2007
H 1gio
3 1:00 - 1/V/2014 2:00 - 30/X/2014 )
Kiém dinh
4 1:00 - 1/V1/2016 2:00 - 30/X/2016
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Két qua hi¢u chinh va kiém dinh m6 hinh MIKE 11 nhu sau:
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(b) Tran Iii 2007

Hinh 7. Muc nuée thuce do va tinh todn trdn I tai tram Bén Bé trong qua trinh hiéu chinh mo
hinh MIKE 11
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(a) Tran 11 2014

(b) Tran 10 2016

Hinh 8. Muc nuée thuc do va tinh todn trdn li tai tram Bén Bé trong quad trinh kiém dinh
mé hinh MIKE 11
Bdng 5. Pdnh gid chdt leong hiéu chinh va kiém dinh mé hinh MIKE11

Tran lii Chi tiéu Sai s6 dinh Sai/sc”') Fh(‘yi g.ian Sai s6 tong

: Nash 1t (%) xuat hién (gio) lugng (%)
17/IX - 6/X/2005 0.92 0.023 0.5 0.76
3/X - 8/X/2007 091 -0.266 0.9 0.302
1/VI - 30/X/2014 0.88 0.079 -0.33 1.12
1/VI-30/X/2016 0.92 -0.001 -1.00 0.293

So sanh duong qua trinh tinh toan véi thuc do
dugc danh gia theo chi tiéu Nash-Stucliffe, két
qua phan tich sai s tinh toan mé hinh dugc trinh
bay trong Bang 5. Qua so sanh c6 thé thay két
qua tinh toan kha phu hgp vaéi tai liéu thuc do.

5. Phuong an du bao va két qua du bao thir
nghiém

Dbi voi bai toan md phong hodc du bao 1i
bang cac md hinh thuy Iyc, didu kién bién luon
1a bat budc va quyét dinh rat 16n dén do chinh
xac cua viéc mo phong hay du bao. Trong diéu

kién thong thuong, diéu kién bién trén 1a luu
luong thyc do hoac tinh toan ttr m6 hinh mua rao
- dong chay, diéu kién bién duéi 1a muc nude.

Ciing nhu vay, ddi véi bai toan du béo 1 cho
song Hoang Long tai tram thity vin Bén Dé, cac
diéu kién bién luu lugng duoc tinh toan hoan
toan tir mo hinh MIKE - NAM véi s6 liéu mua
du bao 1ay tir IMA [7].

Vén dé dit ra cho viéc du béo lii cho tram
thity van Bén Dé trén song Hoang Long & day 1a
viée xu ly diéu kién bién dudi (muc nudc tai
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tram Gian Khau). Dbi véi cac song c6 ha luu
song giap bién, ta c6 thé sir dung ham diéu hoa
dé kéo dai s6 liéu bién muyc nude ha luu, sau do
dua vao md hinh dé du bao, khi c6 két qua thuce
do thi tién hanh dong hoa dir liéu dé chinh xéac
hoéa lai két qua du bao lan trude va tiép tuc du
bao cho cac thoi doan ké tiép. Tuy nhién, bién
ha luu cta hé thong song Hoang Long 1a tram
thity vin Gian Khau cach bién khoang 45 km, do
vay khong thé st dung ham diéu hoa dé tinh

toan, kéo dai bién dudi cho mo hinh dyu bao Ii.
Dé giai quyét van d& nay, bai bao di xay dung
phuong an du bao I nhu sau:

Phwong an 1 (PA1): Gia dinh ¢ cac thoi doan
tiép theo, muc nudc tai bién ha luu khong thay
d6i, sau do tién hanh dy bao 1d, khi c6 két qua
thuc do thi tién hanh dong hoa dit liéu dé chinh
xac lai két qua dyu bao lan trudce va tiép tuc du
béo cho cac thoi doan tiép theo [3].

H

Thyre do

Gia dinh

Hinh 9. PAI gia dinh gia tri bién myc nuwoc ha luu

Phwong an 2 (PA2): Kéo dai myc nudc tai
bién ha luu theo duong xu thé nhanh 14 1én hodc
nhanh 1 xudng, sau do tién hanh du bao 14, khi

H

Nhanh It 1én

¢6 két qua thyc do thi tién hanh dong hoa dit liéu
dé chinh xé4c hoa lai két qua du béo 1an trude va
tiép tuc du bao cho cac thoi doan tiép theo [3].

H

Nhanh i xuéng

Hinh 10. PA2 kéo dai myc nuoc tai bién hg luu theo cac dwong xu thé

Véi mo dun MIKE11- FF ¢6 trong bd mo
hinh MIKE, str dung tran Iii nam 2017 dé du bao
thir nghiém theo PA1 va PA2 véi thoi gian dy
kién 1a 24 gio, thoi doan dy bao 1a 1 gio. Tran 1

trars Ben I bren sarg: B Larg:

= ; )"#;_

(a) Phuong an 1

du bao thir nghiém bat dau tr 1 gid ngay
11/10/2017 dén 1 gio ngay 12/10/2017. Két qua
du bao thtr nghiém nhu sau:

M ruie Lai fras Seu B 2aen sorgs Hoag Losg

(b) Phuong an 2

Hinh 11. Két qua dw bdo i tai tram Bén Bé tran lii 2017, thoi doan 24 gio
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Can cu tai liéu thyc do tai tram thuy van Bén
Pé va qua trinh 1d du bio, bai bao tinh toan danh
gia sai sd ciia phuwong an dy béo theo chi tiéu
danh gia hién hanh, két qua danh gi4 phuong an
du bao va sai s6 tinh toan nhu bang 6. So véi tiéu
chuan danh gia chat lugng du bao thi ca hai
phuong an déu c6 mirc dam béao dat chat lugng
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tir 75% tro 1én va chi tiéu danh gia dat loai tot.
Tuy nhién phuong 4n 1 c6 muc dam bao la
87.5% cao hon phuong an 2 (75%) dong thoi sai
s6 khac ciing nhé hon phwong 4n 2. Vay bai bao
dé xuét sir dung phwong an 1 lam phuong an dy
béo, phuong an 2 dung dé tham khao cho luu
vuc song Hoang Long

Bang 6. Danh gia chat lwong dw bao tai tram Bén Pé

TT Chi tiéu dénh gia Ki hiéu PA1 PA2
1 Sé thoi doan du béo T 24 24
2 Khoang léch quan phuong yéu té du bao oA 28,951 28,951
3 Saisd cho phép Gep 19,513 19,513
4 Sai s6 quan phuong dy bao kiém tra S 10,516 12,143
5  Khoang léch quan phuong o 28,951 28,951
6  Chi tiéu danh gia phuong an dy bao S/c 0,363 0419
7  Muc dam bao ctia phuong an P (%) 87.5 75,0

6. Két luan

Bai bao da ing dung thanh cong bd mo hinh,
st dung san phém mua tir md hinh sé tri vao
trong nghién ctru va di dua ra duge bo thong s6
MIKE - NAM va MIKE 11 phu hop cho luu vuce
song Hoang Long.

Trén co sé hién trang It va du bao It hién nay,
bai bao da luya chon phuong an dya trén co sé mo
hinh toan dé lam phuong an du bao: phan tich,

tinh toan, du bao 1t cho luu vuc song Hoang Long
tir mua dy bao v6i hai phuong an chi tiét dua vao
muc nudc cla bién ha luu la tram Gian Khéu.

Vi céc phuong an du bao c6 dugc, bai bao
da tién hanh du bao thu nghiém cho tran 1i xay
ranam 2017 trén luu vuc song Hoang Long véi
chat luong du bao dam bao do tin cay. Tir d6 bai
bao da lya chon dugc phuong an dy bao 1i phu
hop cho luu vuc song Hoang Long.

Tai liéu tham khao
1. Pai KTTV khu vuc Dong bang Bic Bo (2016), Tong hop cong tdc du bdo va thong ké
nhitng tran li trén cac song trong mang luwoi Pai quan [y.
2. PGS.TS Nguyén Kién Diing (2009), Hodn nguyén tran lii dau thang X/2007 trén séng

Hoang Long, Du an Trung tam KTTVQG.

3. Trung tim du bao KTTV Trung wong (11-2008), Hoi nghi dir bdo vién todn quéc lan thir

3, tap II.

4. Trudong Pai hoc Thuy loi - Vién Thay vin, Mbi truong va Bién ddi khi hau (2013), Diéu
chinh quy hoach phong chong lii séng Hoang Long.
5. Denmark Hydraulic Institute (DHI) (2014). 4 Modelling System for rivers Channels. User

Guide. DHI 2014.

6. Denmark Hydraulic Institute (DHI) (2014). A Modelling System for rivers Channels. Ret-

erence Manual. DHI 2014.

7. http://ra2-nwp.kishou.go.jp/cityfc/VietNam/ - Trang Website nay duoc trung tdm Khi tuong
Nhat Ban (JMA) phat trién va cung cap cac san pham dy bao cu thé cho cac tinh thanh duoc Iya
chon dua trén két qua ciia mé hinh quang phd toan cau (JMA-GSM).

TAP CHI KHi TUQONG THUY VAN

S$6 thang 03 - 2017



BAI BAO KHOA HQC

STUDY OF DESIGNING ASUPPORTING TOOL FOR THE FLOOD
RUNOFF FORECASTING AT HOANGLONG RIVER BASIN
Nguyen Hai Lan, Vo Van Hoa, Nguyen Hong Hanh
'Regional HydroMeteorological Center for Northern Delta

Abstract: Hoang Long river basin in Ninh Binh province is often under the influence of flood
and inundation which cause the severe damage to facilities, the destruction of houses and fields,
the long - term impacts on the ecological environment, the social and economic development of
the area. In order to solve the issue, this study successfully applied the MIKE 11 model to fore-
cast the flood runoff at Hoang Long river basin at Ben De hydrological station. A rain fore-
casting and calculating tool for Kim Boi, Chi Ne, Nho Quan meteorological stations using the
rain forcasting data of Ninh Binh meteorological station were integrated with atool editing input
data in the format of MIKE [1model. From the designed tool, suitable flood runoff forecasting
solutions for Hoang Long river basin wereestablished and proposed.

Keywords: Hoang Long River, Ninh Binh province, MIKE model, Ben De hydrological
station
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