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BAI BAO KHOA HQC

NGHIEN CUU XAY DUNG MO HINH DU BAO LU LUU
VUC SONG HOANG LONG

Téng Ngoc Cong', Tran Ngoc Anh% Ping Thanh Mai?

Tém tat: Bai bdo trinh bay cdc két qua xdy diwng mé hinh di bdo lii cho hé thong séng Hodang

Long dia trén viéc tich hop cdc mé hinh thiyy van, thity lec va khai thdc san phdm muwa sé tri tie mé
hinh han vira Chdau Au. Céc mé hinh NAM (MIKE NAM), MIKE 11 dwoc thiét lap, kiém dinh va thir
nghiém voi két qua dat duoc kha t6t cho phép su dung bo mo hinh dé tinh toan du béo lii cho luu
viee séng Hodng Long trong diéu kién tac nghiép. M6 hinh duw bdo dwoc thir nghiém véi sé liéu mua

sdan pham muwa s6 tri tir mé hinh han vica Chau Au trong trdn lii thang 7 nam 2018 cho két quad du

bao dap vng dwoc cac yéu cau nghiép vu.

Twr khéa: MIKE NAM, MIKE 11, Hoang Long, Dy bdo lil.

Ban Bién tp nhan bai: 08/12/2018 Ngay phan bién xong: 15/02/2019 Ngay dang bai: 25/02/2019

1. Mé dau

Luu vyc song Hoang Long thudc dia gidi cua
2 tinh Hoa Binh va Ninh Binh. Trong d6 phan dién
tich thudc tinh Hoa Binh khoang 1.000 km? (chiém
66% dién tich toan luu vuc), phan con lai khoang
515 km? thudc dia phan tinh Ninh Binh. Trong
nhitng nim gan day, cac loai thién tai nhu 1, ngap
lut trén Iuu vuc séng Hoang Long ting 1én nhidu
1an v& tan s6 1an cudng d6. Dién hinh 14 vao nim
2017, mua 16n tip trung trong thoi gian ngin da
gay ra lii 1on, dac biét 16n trén luu vuc séng Hoang
Long. Du béo lii déng vai trd rat quan trong trong
cong tac phong tranh, gidm nhe thiét hai gay ra do
li. Pac bi¢t la 1a trén luu vuc séng Hoang Long
lu6n c6 dién bién phirc tap, kho luong doi hoi cong
tac du bao ngay cang phai dugc chu trong hon.

Theo phén cép trach nhiém ban hanh ban tin du
béo, canh bdo Pai KTTV tinh Ninh Binh ¢6 trach
nhiém du bao i trén song Hoang Long tai tram
Bén Bé va tram Gian Khau. Xay dung mo hinh dy
bao 1ii trén song Hoang Long theo quan diém dong
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bd va ung dung cac mo hinh hién dai, dap ting cac
yéu cau trong qua trinh tac nghiép canh bao, du
bao 1t 1a muc ti€u cuia nghién clru nay.

2. So liéu va phwong phap nghién ciru

2.1. 86 ligu

BAN PO LUU VU'C SONG DAY-HOANG LONG
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Hinh 1. So @6 leu vuee hé thong song Day-
Hoang Long
Céc s liéu duoc sur dung trong thiét 1ap va
hiéu chinh/kiém dinh mo hinh gém:
- S6 liéu mua (thoi doan 6 gio), sb lidu bdc
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hoi cta cac tram khi tuwong trén Iuu vyc nghién
clru.

- S6 liéu dong chay tai Tram Hung Thi, Ba
Thé do khao sat trong qué khir.

- S6 liéu myuc nudc mua lii cia 4 tram trong
luu vuc tram thay Ba Tha, Phu Ly, Hung Thi,
Gian Khau.

- S6 liéu mat cat ngang, trac doc toan tuyén hé
thdng song Py, Hoang Long Cac tai lidu c6 do
tin cay cao va da dugc céc co quan sir dung trong
cac du 4n thudc dong bang song Hong.

2.2. Phwong phap nghién cvuu

Dua trén kha nang trng dung ctia cac mo hinh
trong du bao i1, b mo6 hinh Mike NAM, Mikel 1
két hop voi cac két qua du bio mua to hop
(ECMWF) da dugc lua chon trong xay dyng mo
hinh du bao.

Dé lam dau vao cho mo hinh du bao 1ii, két
qua dy bao mua dugc léy tr hé théng du bao td
hop ECMWF dang dugc van hanh nghiép vu tai
trung tdm Du bao KTTV qudc gia. Cac két qua
du bdo mua tr m6 hinh dugc phan tich, danh gia
so sanh véi thuc do. Cac két qua nay duogc hi¢u
chinh dam bao sat vi thuc té trén co so xdy
dung twong quan véi lugng mua quan trac thuc
té va cac phan tich dac diém mua trén luu vuc.

Mo hinh NAM tinh toan dong chay tir mua, 1a
dau vao cho cac mo hinh thity Iyc va gia nhap
khu gitra. M6 hinh thuy lyc Mike 11 dugc xay
dung dé tinh toan qua trinh 1d cac tram dudi ha
lru sir dung cac két qua tinh tir mé hinh NAM.
Céc chi tiéu danh gia chat luong mé phong va
kiém dinh ctia mé hinh gdm: Mtrc d phu hop
gitra cac két qua tinh toan va thuc do, chi sb
NASH, sai s6 dinh 1i va thoi gian xuat hién dinh
10.

2.2.1 Thiét Idp mé hinh MIKE NAM tinh todn
dong chay tw mua

Luu vuc song Pay- Hoang Long dugc chia
thanh 12 luu vuc bd phan gdm gom c6 cac tiéu
luu vuc BATHA, NHUE, CHAUGIANG,
PHULY, NINHBINH, HUNGTHI, BENDE, GI-
ANKHAU, LV1, LV2, LV3, DOCBO (Hinh 2).
Trong cac tiéu luu vuc nay chi co BATHA va
HUNGTHI la cac tiéu luu vuc ¢ do luu lugng
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trong qua khir, cac tiéu luu vuc con lai déu
khong co6 tram do luu lugng.

S6 liéu cua 12 tram mua trong va lan can luu
vuc dugc su dung tinh todn dong chay tor mua
theo phwong phap da giac Thieson. Tdi uu bd
thong $6 va hiéu chinh mo hinh st dung s6 liéu
2 tran 1d 16n nhat nam 2000 va 2017, kiém dinh
cho 2 tran 141 2001 va 2010. Tram thuy van dung
dé hiéu chinh/ kiém dinh 1a Hung Thi va Ba Tha.
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Hinh 2. Cdc tiéu lwu vuec va vi tri cdc tram
do muwa trong mé hinh NAM

2.2.2 Thiét Idgp mé hinh MIKE11

Mang luéi song dugc mo phong bat dau tir
tram thity van Ba Tha, tram Hung Thi, cong Lién
Mac, céng Téc Giang ra tdi ctra bién. Trén co s&
ban d6 DEM 30mx30m va ban dd s6 mang ludi
song da xac dinh céc song chinh trén luu vuc
song Pay-Hoang Long. Ban dd sb sau khi
chuyén ddi vé dinh dang shape file voi hé toa do
VN2000 dugc nhap vao moi truong MIKE 11.
Str dung bo bién tap mang ludi song thiét 1ap cac
mit cat ngang tur s6 liéu mat cit thu thap duogc.
So d6 thuy luc song Pay - Hoang Long dugc
trinh bay trong hinh 3.

Bién trén gdm qua trinh dong chay tai tram
khéng ché phia thugng luu 12 Ba Th4, Hung Thi
va cong Lién Mac, cong Tic Giang. Bién dudi la
qua trinh muc nudc triéu tai cira Pay voi bude

TAP CHi KHI TUQNG THUY VAN
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thoi gian 1a 01 gio, dugc tinh toan dya trén mo
hinh dy béo tridu toan cau, co sin trong bo
MIKE!1. Bién khu giita gdm luu lugng cta 10
tiéu luu vuce doc theo dong chinh cac séng duoc
tinh toan tor m6 hinh NAM. Trong cac bién gia

nhap khu gitta c6 luu vuc DOCBO bi anh hudng
boi dong chay song Hong qua tram thuy vin
Nam DPinh, qua trinh Ivu lugng nhép luu duoc
liy c6 dinh bang 600m?/s & luu luong trung binh
trong mua Iii.

Untitled
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Hinh 3. So do thity lwc séng Ddy - Hodng Long trong MIKE 11

3. Cac két qua va thao luin

3.1. Hi¢u chinh va kiém dinh mé hinh NAM

Két qua hiéu chinh mé hinh NAM cho cac
tran 1d luu vuc song Pay-Hoang Long kha t6t ca
vé dinh 18, tong lwong va qua trinh. Pudng qué
trinh muc nudc 1i tinh toan va thuc do tai tram
Hung Thi va Ba Thé tuong dbi dong dang. Xu
thé duong nude 1én, dudong nude xudng cac tran
1ii tinh toan déu kha phu hop véi thuc do. Chénh
léch gitra dinh It tinh toan va thuc do nhé dudi
5%. Thoi gian xuat hién dinh 1ii tinh toan va dinh

TAP CHI KHI TUQNG THUY VAN

1d thuc do it c6 su chénh 1éch (tir 1 dén 3 gi0),
riéng thoi gian xudt hién dinh 1d nim 2017 tai
tram Ba Thé xuét hién sém hon so véi thuc do.
Nguyén nhan c6 thé do cac tram do mua trén luu
vuc chua phan anh ddy du dién bién mua thyc
té. Sai s6 tong lugng twong d6i nho, chi sé Nash
dat tir 0.838 dén 0.932 déu & murc tot. Tuy nhién
qué trinh tinh toan cho thdy c6 su tré pha & ving
nudée thap va mo hinh chua mé phong duoc anh
huong thuy tridu.
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BATHA, Observed RunOff [m"3/s] ======
BATHA, Simulated RunOff [m"3/s] =——
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BATHA, Observed RunOff [m"3/s] =====-
BATHA, Simulated RunOff [m"3/s] ——
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Hinh 4. Duong qua trinh luu lwong thuc do va tinh toan tran lii tai tram Ba Tha
nam 2000 (a) va 2017 (b)

HUNGTHI, Observed RunOff [m"3/s] ==--=-
HUNGTH], Simulated RunOff [m"3/s] ———
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HUNGTHI, Observed RunOff [m"3/s] ====-=-
HUNGTH], Simulated RunOff [m"3/s] ——
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Hinh 5. Duong qua trinh luu lwong thuc do va tinh toan tran li tai tram Hung Thi
nam 2000 (a) va 2017 (b)

Bdng 1. Chi tiéu danh gid chat lwong hiéu chinh mé hinh NAM

A Qmax

Tram Tlr?n Nash Q(rlrrl?z;d tt
U

(m%/s)

AQ At Wtc; Wn6 AW6
@) (gio) (10 (10 (10
m®) m®) m®)

Ba 2000 0,838 138 139
Tha 2017 0,84 531 530
Hung 2000 0,906 1858 1861
Thi 2017 0932 1516 1512

0,72 0 116 135 19
0,19 9 508 443 65
0,16 0 184 190 6
0,26 1 251 239 12

Qua trinh kiém dinh bo thong s6 md hinh cho
thay duong qué trinh luu lugng tinh toan voi
duong qua trinh Iuu lugng thuc do tai cac tram
Ba Thé va Hung Thi cho két qua kha tdt vé tri s6
dinh 1t va thoi gian xudt hién dinh, riéng thoi

gian xuat hién tran 18 ndm 2010 tai tram Ba Tha
som hon so voi thye do 3-4 gio. Xu thé qua trinh
1t 1én, & xudng gitra tinh toan voi thuc do déu
phu hop. Trong tran 1 kép nam 2001 tai Ba Tha
da co su sai khac 1on ¢ dinh 14 nhd. Nguyén nhan

TAP CHi KHI TUQNG THUY VAN
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15%. Bo thong s6 tim duoc sau qua trinh hi¢u
chinh va kiém dinh tuong dbi 6n dinh cho cac vi
tri kiém dinh, c6 thé sir dung dé tinh toan dong
chay cho luu vyc trong du bao tac nghi¢p.

chu yéu 13 do s liéu mua thue do chua phan anh

dung luong mua va phéan bb mua trén luu vyec.
Chi s6 Nash dat dugc twong ddi tot tir 0.794
dén 0.852, sai s tong luong nho tir 10% dén
Bang 2. Bé théng so6 ciia mé hinh NAM

Luvuvuc  Umax Lmax  CQor CKir CKizx  Tor Tir
BATHA 10,2 52,5 0,879 6364 85 0,0476 0,2065
HUNGTHI 10,1 81,5 0,878 203,4 254 0,0755 0,556
BATHA, Observed RunOff [m3/s] =====- BATHA, Observed RunOff [m3/s] ===-=-
BATHA, Simulated RunOff [m"3/s] —— (a) BATHA, Simulated RunOff [m"3/s] (b)
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Hinh 6. Puong qua trinh luu lwong thuc do va tinh toan tran i tai tram Ba Tha nam 2001 (a) va
nam 2010 (b)

HUNGTHI, Observed RunOff [m"3/s] ======
HUNGTHI, Simulated RunOff [m"3/s] —
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Hinh 7. Duong qua trinh luu lwong thuc do va tinh toan tai tram Hung Thi tran li nam 2001 (a)
va nam 2010 (b)

TAP CHI KHI TUQNG THUY VAN
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Bdng 3. Chi tiéu dénh gid chdt lwong kiém dinh mé hinh NAM

max W Wi AW
Tram lrj Nash Q(?:SZ ;d © (AO/OQ) ( gAi;) a0°  (10°  (10°
(m%/s) m®) m®) m®)

Ba 2001 0.794 397 390 1.76 3 642 543 99
Tha 2010 0.852 423 419 0.95 4 366 311 55
Hung 2001 0.839 434 467 7.6 1 192 210 18
Thi 2010 0.82 1124 1139 1.33 3 176 155 21

3.2. Hig¢u chinh va kiém dinh mé hinh
MIKEI1

M6 hinh MIKE-NAM duoc hiéu chinh trudc
tai cc tiéu luu vuc, bo thong s6 d6i véi cac tiéu
luu vyc duge muon tur bo thong sb thu dugc

‘Time Series Water Level WaterLevel

thong qua qué trinh hiéu chinh va kiém dinh dbi
v6i luu vue BATHA, HUNGTHI. Két qua tinh
toan s€ dua vao mo hinh MIKE11 qua céc bién
gia nhap khu gitra.

WaterLevel
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Hinh 8. Puong qud trinh mye nwée tran lii nam 2000 (a) va nam 2017 (b) tai tram Gidn Khau
Bang 4. Két quad hiéu chinh mé hinh MIKE11

i Hmax td Hmax tt AH At
Tram Tranli  Nash (m) (m) (m) (gi®)
Gisn Khiu 2000 0,962 2,94 2,96 +0,02 1
2017 0,925 4,50 4,49 -0,01 0
. (a)

SIND TANND SSIMD 1NBIND 3GIN03 15S20 1SZND 1SS0 ZAIND 2H20 JH03 2203 BN 1102003 MBI 510203

= B B BB OE OB OE 3
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Hinh 9. Duong qud trinh myc nwée tran lii nam 2003 (a) va nam 2010 (b) tai tram Gidn Khau

TAP CHi KHI TUQNG THUY VAN

S6 thang 02- 2019

29



BAI BAO KHOA HQC

Bang 5. Két qua kiém dinh mé hinh MIKE 11

o Hmax td Hmax tt AH At

Tram Tran I Nash (m) (m) (m) (gid)
Gian Khau 2003 0.943 3.22 3.25 +0.03 0
Gian Khau 2010 0.774 3.23 3.29 +0.06 4

3.3. Thir nghiém by mé hinh trong dw bdo
nghiép vu

Vi¢c du bdo thir nghiém nhdm muc tiéu danh
gia kha niang ung dung cia md hinh trong diéu
kién nghi¢p vu. B mo hinh dugc thu nghiém
cho tran 1 thang 7 nam 2018 su dung quy trinh
du bédo thtr nghiém dugc trinh bay trong hinh 10.
Qua d6 s6 liéu mua du bao trong 24 gid cia md
hinh han vira Chau Au da duoc su dung lam dau
vao cho mé hinh NAM nhiam dy béo qua trinh
luu luong tai tram Ba Tha va Hung Thi va qué
trinh luu luong tai cac tiéu luu vuc gia nhap khu
giita. Két qua tinh toan nay cung véi két qua dy

tinh bién triéu duoc st dung lam dau vao md
hinh MIKE 11 du bao qua trinh lii tai Gian Khau
v6i thoi gian dy kién 1a 24 gio. Két qua du bao
thu nghiém dugc danh gia thong qua viéc so
sanh véi sai sé cho phép tai vi tri du bao, sau do6
tinh phan trim giita s6 lan du bao dung véi tong
s6 1an du bao theo cong thire P = (0/N)*100%
voi P 1a mirc bao dam du bao (%), n s6 lan du
béao ding, N 1 tong s6 1an du bao. Theo quy dinh
ctia Tong cuc Khi twong thuy vin, sai sé cho
phép cua tram Gian Khau 1a 17cm dbi vé6i thoi
gian du kién 12h; 27 cm d6i vé6i thoi gian du
kién 24h va 40 cm ddi véi du béo dinh 1di.

Céip nhat mua thire do, phén tich két qua duy
bao mua, lya chon legng mua du bao

!

Dur bdo dong chay tai bién trén va

bién khu gitta cua md hinh MIKE 11

!

Du bao murc nudce triéu tai bién
dudi cua mod hinh MIKE 11

l

Du bao mure nuede I tai vi tri Gian Khiu trén
song Hoang Long

h 4

Phan tich danh gia két qua du bao

Hinh 10. Quy trinh dy bao thur nghiém

Két qua thir nghiém cho thay cac mé hinh mo
phong tot qua trinh thyc té tai cac tram phat bao.
Qué trinh nude 1én va nudce xudng kha phu hop.
Puong nude xudng ¢ sai sd 16n hon dudng
nude 1én. Két qua dy bao dinh 1i tuong ddi tot
nhung 1&ch phai (xuat hién muon khoang 3-6
gi®). Dy bao dinh 1ii kép cho két qua tét, muc
nudc du bao va thoi gian xuat hién nam trong sai

s6 cho phép. Két qua du bao thir nghiém tai cac
vi tri du bao véi thoi gian du kién 12 gid dat
70%, 24 gio dat 78%, co ban dap ung dugc yéu
cu vé chat lugng du bao. Cac md hinh la mot
cong cy hi€u qua giap du bao vién trong viéc
phan tich va dy béo 1i, timg budc nang cao chat
lugng du bdo 1l cho luu vuc song Hoang Long.

Bdng 6. Két qua dir bdo thir nghiém

Thoi gian  Tong s6 lan S lan
0 T . P(°
Song - Tram 4 yién dur bdo dwbdo ding 0
Hoang Gian 12h 40 28 70
Long Khiu 24h 40 31 78

TAP CHI KHI TUQNG THUY VAN
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H (m) Thoidiém dubao 7 gio ngay 16/7/2018, Thoi gian du kién 24 gior
2,5

H gn;) Thoi diém du bao 7 gio ngay 19/7/2018, Thoi gian du kién 24 gior
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3| (B
2
2,5
1.5 2
1 15
1
0,5
0,5
= = = H tinh toan H thuc do H du bao e <o e Htinh todn === H thyc do H du bao
0 0
09/07/2018 0:00 12/07/2018 0:00 15/07/2018 0:00 18/07/2018 0:00 09/07/2018 0:00 15/07/2018 0:00 T (gi0) 21/07/2018 0:00
T (gio)
H (T) Thoi diém dw bao 7 gio ngay 22/7/2018, Thoi gian du kién 24 gior H (5{1) Thoi diém du bao 7 gio ngay 25/7/2018, Thoi gian du kién 24 gier
35 35
3 3
2,5 25
2 2
1.5 1,5
1 1
0,5 0,5 o .
== H tinh toan Hthuycdo === H dubao === H tinh toin Hthycdo ====-- H dy bao
0 0
09/07/2018 0:00 18/07/2018 0:00 T (gid) 27/07/2018 0:00 09/07/2018 0:00 19/07/2018 0:00 T (gid) 29/07/2018 0:00
H (T) Thoi diém dy béo 7 gid ngay 28/2018, Thoi gian du kién 24 giv H (mzz Thoi diém du bao 7 gio ngay 31/7/2018, Thoi gian du kién 24 gioy
35 | (e) 35 | (D
3 3 N
2,5 2,5
2 2
1.5 15
1 1
0,5 = =}=9H tinh todn Hthucdo === Hdubdo 05
0 0 e = = H tinh todn === H thyc do =<« = H du bao
07/07/2018 0:00  15/07/2018 0:00 ~ 23/07/2018 0:00 ~ 31/07/2018 0:00 03/07/2018 0:00  15/07/2018 0:00  27/07/2018 0:00  08/08/2018 0:00
T (i) T (2io)
Hinh 11. Qua trinh myc nuoc dw bdo va thue do tai Gian Khau
Bang 7. Ket qua Danh gia du bao dinh li
S5 T Hmax td Hmax AH At Panh
ong ram . .y
(m) db (m) (m) (gio) gia
Hoang Gian ,
2 3.64 3.78 +0.14 -6 bung
Long Khau

4. Két luin

Dbi v6i hé théng song Hoang Long, nghién
ctru tich hop cac mo hinh trong tinh toan va dyu
bao 1t dam bao hi¢u qua va dat dJ tin cay c6 vai
tro quan trong trong cong tac du bao giam nhe
thién tai 18, lut. Trong nghién ctru nay, mo hinh
NAM dugc thiét 1ap t6i wu, kiém nghiém nham
mo phong, du bao dong chay tir mua lam dau vao
cho mo hinh thuy Iyc. M6 hinh MIKE 11 dugc
thiét 1ap t6i wu, kiém nghiém dé mé phong dong

chay 1i viing ha luu hé thong séng. B mé hinh
da duoc thir nghiém trong diéu kién tac nghiép
cho tran 1t thang 7/2018 st dung s6 liéu mua tir
mo hinh han vira chau Au. Két qua kiém nghiép
va thir nghiém cho thdy bd mo hinh dap tmg
dugc cac yéu cau du bao va cho phép du bao tac
nghiép dong chay Iii cho hé théng song Hoang
Long khi su dung s6 liéu cac du bao mua sb tri
hoac tir cac nguén du bao mua khac.

Day la mot cong cu hd trg tdt cho cac du béo
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vién trong viéc dua ra két qua du bao nhanh  hiéu chinh b thong sb, cac yéu td nay can duoc
chong, tuy nhién, tinh chinh xac con phu thuéc cap nhat va hiéu chinh thuong xuyén trong qua
nhiéu vao cac két qua dy bao dinh luong mua va  trinh tac nghiép.

Loi cam on: Két qua nghién ciru la mét phan néi dung ludn vin cia hoc vién Téng Ngoc Cong.
Nhom nghién cveu xin chdn thanh cam on sy hé tro cua dé tai BDKH.24/16-20 trong viéc thyc hién
va cong bo nghién ciru nay.
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APPLICATION MODELS TO FLOOD FORECASTING IN HOANG
LONG RIVER BASIN

Tong Ngoc Cong!, Tran Ngoc Anh2, Dang Thanh Mai?
"Ha Nam province Hydrometeorological centre
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‘Department of Meteorological and Hydrological Forecasting Management

Abstract: The paper presents the results of application the models for flood forecasting in the
Hoang Long river basin which based on the integration of hydrological and hydrolic models and
rainfall forecasting data from the European medium model. NAM and Mike 11 models were estab-
lished, calibrated and verified which give good results for use in flood forecasting for the Hoang
Long river basin in operational conditions. The forecast models is tested with rainfall forecasting
data in the flood events in July 2018. The testing results show that the technology meets the re-
quirements in operational conditions.

Keyword: MIKE NAM, MIKE 11, Hoang Long, Flood forecasting.
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