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Nghién ctru itng dung mé hinh thay luc 1 chiéu mé phéng dong
chay mua I, tinh toan ngap lut cho luu vuc s6ng Ngoi Thia
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TOM TAT

LG I16n clng xay ra trén hau khdp cac séng trén toan quéc, dinh |G phd bién vugt muc bao déng
3t 0,5 dén 2 m, nhiéu sbng vugt muc 10 lich s, ngap lut sau dién rong, kéo dai nhiéu ngay gay
thiét hai rat I16n vé ngudi va tai san, danh hudng nang né dén dai séng va san xudt clia hang triéu
ngudidan. DO chinh xac, tin cay trong cac ban tin du bdo, cdnh bao thién tai ngay cang dugc nang
cao. Cac mo hinh thuy vén, thay luc, hé théng canh bao |G quét, ...co st dung ngudn dir liéu da
dang tir cac tram quan trac truyén théng, tram tu déng, di liéu udc lugng mua vé tinh, ti cac mé
hinh du béo thai tiét 6 tri. Tuy nhién khéng phai bat c lic nao, hién tugng nao cling co thé canh
bao dugc, dac biét la cac hién tugng quy moé khong gian nhé, thai gian ngan nhu mua Ién, sat 1
dat va 10 quét. Dac biét la hé théng séng & khu vuc mién nui phia Bdc nudc ta co dia hinh phic
tap, dién bién 10 thudng Ién va khé lusng véi t6 hop da nguyén nhan hinh thanh. Nghién ctu ing
dung m6 hinh thaly luc 1 chiéu moé phdng dong chay mua |G hé théng séng Ngoi Thia sé gitp cho
cobng tac du bao, canh béo 10 c6 co s6 va dat do chinh xéc cao hon. Két qua hiéu chinh kiém dinh
bo thong s6 cho hé théng séng Ngoi Thia cho thdy do tin cay cao véi chi tiéu Nash vuat 0,8 va sai
s6 dinh trong pham vi cho phép. Py la co s& dé 4p dung mo hinh nay vao mé phéng tham khao
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du bdo, cdnh bao va tinh todn dé sau ngdp lut trén luu vuc.
Tukhoa: Luu vuc séng Hong, Hé théng séng Ngoi Thia, Dy bao 10

GIOI THIEU

Ngoi Thia 1& mdt phu Iuu cdp 1 ctia song Hong
(Hinh 1), chdy & cic huyén phia tay tinh Yén Bdi, Viét
Nam. Song dai chiing 165 km, luu vic 1563 km?. bo
cao binh quén cta Iuu vyc Ngoi Thia t6i 907 m, do
chénh 1éch luu lugng gitia mtia G va mtia can 1én téi
480 1an. Luu vuc Ngoi Thia ndm trong viing nui cao,
thudc sudn Dong Bic ctia day nui Hoang Lién Son, ¢6
d0 cao trung binh 907m va bién déi rat manh tit 400
m & ctia song phia Pong dén hon 2.900m & dinh nii
trén dudng phan thay phia Tay. Dia hinh luu vuc ¢
xu thé gidm dén tu thugng luu vé€ ha luu theo hudng
chay ctia dong song. Déy 1a viing nti c6 dia hinh bién
d6i kha phc tap, luu vic déc. Soéng sudi trong luu
viic phan bé theo dang 14 cay, mét d6 ludi song khd
day so vé6i nhiéu luu vyc khéc. Luu vic ndm & vung
nui cao ctia sudn Bac day Hoang Lién Son, dia hinh
bi chia cit kha phuc tap !>,

Diéu kién khi tugng: Luu vyc Ngoi Thia ndm trong
mién khi hdu nhiét d6i gié mua. Trong ndm khi hau
phén ra lam hai mua r6 rét: mua dong khé lanh mua
it, mita ha nong &m mua nhiéu. Miia dong tii thang XI
- IV ndm sau, chju anh hudng cht yéu ctia khé6i khong
khi lanh cyc déi luc dia tii cao ap Xibia gy ra thai tiét
gidlanh. Mua ha tii thang V- X thuong xuyén chiu anh

hudng ctia hoan luu Tay Nam va Dong Nam. Trong
thoi ky chuyén tiép gitta hai mua, gié mtia Dong Bac
con anh hudng nhung mic d6 kém hon ¢ mua dong.
Gilta mua ha thudng xuit hién cdc nhiéu dong thoi
tiét nhu: dong, xody, ap thap, bao, dai héi tu nhiét
déi, ... gy ra bién dong rat manh mé trong ché do
mua dm*.

Lugng mua trung binh nhiéu nim (Xo) thay déi déng
ké theo khong gian luu vic ngoi Thia. Do ndm &
suon bong Bic day Hoang Lién Son, chiu anh hudng
manh mé ctia yéu t6 dia hinh, luu vyc Ngoi Thia
¢6 lugng mua ndm tuong d6i 16n, dao ddng trong
khoang khodng 1500-2600 mm *.

H¢ thong song: Ngoi Thia 1a nhédnh cdp I cta song
Thao, ndm trong viing Tay Bac Viét Nam. Ngoi Thia
bat ngudn ti viing ndi cao Pu Ludng cao 2950m ctia
day Hoang Lién Son. Dong chinh Ngoi Thia tinh dén
ctia song dai 104km, chdy qua dia ban cic huyén Tram
Téu, Vin Yén, Van Chén va thi xa Nghia L. Trong luu
viic Ngoi Thia ¢6 10 con song nhanh cé chiéu dai 16n
hon 10km, trong d6 c6 4 con sdng c6 dién tich luu
vuc 16n hon 100km2 la: Ngoi Mt (F=153km?), Ngoi
Nhi (F=255km?), Nam Péng (F=188km?), Nam Min
(F=168km?). Céc soéng trong luu viic Ngoi Thia c6
chung mét dac diém la thung ling song hep, doc, co
nhiéu ghénh thac?.

Trich dan bai bao nay: Phuong TT, Hi€u NV, Xuyén N T. Nghién cifu ting dung mé hinh thay luc 1 chiéu
moé phong dong chay mua ld, tinh toan ngap lut cho luu vuc séng Ngoi Thia. Sci. Tech. Dev. J. - Sci.

Earth Environ.; 5(512):51120-S1133.
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Ché d¢ thity van: Mua 1t bat dau tit thang VI, két thuc
vao thiang X. Téng lugng dong chdy mua la chiém
khoang 70 - 85% t6ng lugng dong chay nam. Tu
thang VII dén thang IX la thoi ky ¢6 dong chay 16n
nhdt ndm. Li 16n nhét trong nam thuong xay ra chu
yéu vao cac thang VII, VIIL. Muia kiét bit d4u tit thing
XI va két thuc vao thing V ndm sau véi téng lugng
dong chay chiém khodng 15 - 30% t6ng lugng dong
chay ndm. Thang XI va V 1a thang d4u va thang cudi
muia kiét, nhung ciing 13 chuyén tiép gitia muia la va
muia kiét. Quan phén tich s6 liéu Iuu lugng tai Tram
Ngoi Thia tit 1961 - 1981, va tit 1982 dén nay chi
quan trdc myc nude. Théng ké tai liéu 1 16n nhét
tii ndm 1961 dén nam 2017 cho thdy 1t 16n nhét trong
chuéi quan tric cho thdy ndm 1973 ¢4 luu luong li 16n
Qmax1973=4920m?/s, 1 thang 10/2017 c6 luu lugng
Qmax2017=2943m3/s. Li 1973 ¢4 tin suét xudt xust
hién khoang 1%, la thang 10/2017 c6 tan sudt xuit
xudt hié¢n khoang 8%*.

BAN PO LUU VUC SONG NGOI THIA

ey A
Cha gia . L)

Sting chinh

Tram do mua

A Tramthayvan | Trem Tau

Hinh 1: Ban d6 luu vuc séng Ngoi Thia

Cung v6i sy phat trién ctia khoa hoc ky thuat, cc ing
dung, phin mém dugc xdy dung va phat trién gép
phén khong nho trong viéc phat trién linh vic quan ly
tai nguyén nudc. M6 hinh MIKE 1a m¢t phdn mém ky
thuét chuyén dung do Vién Thuy luc Ban Mach (DHI)
x4y dung va phat trién, dugc Ging dung d€ mo6 phong
ché d6 dong chay, thuy luc, chit lugng nudc va van
chuyén bun cit vung ctia séng, trong song, hé théng
tudi, kénh dan va cac hé thong dan nudc khac. Mo
hinh dugc x4y dung c6 giao dién than thién véi ngusi
st dung, phuc vu phén tich chi tiét, thiét ké, quan ly
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va van hanh cho hé théng luu vuyc séng va hé théng
kénh dan tu don gian dén phc tap. Trong mo hinh
MIKE 11, m6 hinh NAM da dugc tich hgp nhu mot
mo dun tinh todn, moé phong qua trinh dong chay tu
mua, va dugc xdy dung trén ciu tric xép 5 bé chua
theo chiéu thing dting va 2 bé chtia tuyén tinh nim
ngang.

Hién nay du bdo, cinh bdo 1& s6m trén hé théng song
sudi Ngoi Thia con gap kho khin do tinh hinh tram
do cang nhu dic trung 1a phic tap. Viéc ting dung
mo6 hinh m6 phong va chi tiét dén tiing sudi nhap luu
la c6 y nghia trong viéc nhan dinh Ia trén hé th6ng5.

DU LIEU VA PHUOGNG PHAP NGHIEN
cuu

Dt liéu

Pham vi nghién ctiu khu vuc nghién ctiu thudc luu
vuc Ngoi Thia. Lt Ngoi Thia phu thudc vao mua va
la thugng ngudn, ¢ lién quan téi i song Thao, mua
thugng, ha luu, do do, d€ tinh todn, cin nghién ctu
toan bo hé théng Ngoi Thia va cdc nhanh ra nhép
vao Ngoi Thia dé tinh todn hiéu chinh, kiém dinh m6
hinh. Céc tai liéu khdo sat dia hinh thdng 11/2017
dugc cap nhat dé tinh toan (Hinh 2).

Can ct vao muc dich, nhiém vu thi tinh todn thuy luc
sé dugc tién hanh véi cc tinh todan mo ta ché do dong
chay trong mua Il & mang song luu vic Ngoi Thia
bao gom: - Sudi Nam Toc: 3673.68 m; - Sudi Nam
Clong: 2130.52 m; - Sudi Ndm Téng: 273 m; - Sudi
Nhi: 1053,64 m; - Sudi Nung: 5879,62 m.; - Ngoi Thia:
21130,42 m.

Hinh 2: Phan chia luu vyc tinh todn trén luu vuc
song Ngoi Thia

Tai liéu dia hinh
bia hinh long song bao gobm mat ct doc, ngang cua
tat ca cdc song trong pham vi tinh toan do dac, theo
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hé cao do Qudc Gia. Ban do ty 1¢ 1/5000 toan ving
nghién ctu®.

Tai liéu dia hinh duing cho tinh todn bao gom 88 mit
cit ngang: - Sudi Nam Toc: 16 mit cit; - Sudi Nam
Clong: 4 mat cat; - Sudi Nam Téng: 3 mat cat; - Sudi
Nhi: 3 mit cit; - Sudi Nung: 20 mat cat; - Ngoi Thia:
42 mat cdt (Hinh 3).

Day la bo s6 liéu khd hoan chinh va dong bo, khoang
cach do dac gitta cdc mat cit ngang bién d6i trong
pham vi tii 0,5-1 km. T4t c cidc mat cat da dugc kiém
tra v€ m6c cao d) va kiém tra vé vi tri. Ngoai ra, trong
md hinh cac cdu Thia méi va ciu Thia ci, cong trinh
cdu tran...qua song cing dugc dua vao mang song
tinh toan.

Tai liéu khi tuong thay védn

Tai liéu khi tugng, thiy van dugc thu thip va phan
tich g6m 7%

- Tai liéu luu lugng tai tram Ban Diép, co tinh todn
b sung dén nam 2017 dugc chon lam bién trén tinh
toan.

- Tai liéu muc nudc tai tram Ngoi Thia dugc chon lam
bién dudi cia mo hinh.

- Céc duong qua trinh luu lugng, muc nudc cic tram
thuc do tit ngay 1/8- 30/08/2016 phuc vu cong viéc mé
phong.

- Cac duong quad trinh luu lugng, muc nudc cac tram
thuc do tli ngay 1/10-30/10/2017 phuc vu cong viéc
kiém dinh mo hinh va s6 liéu diéu tra vét 1 thing
10/2017.

- Cac duong qua trinh luu lugng, muc nudc cic tram
thuc do tit ngay 16/08- 25/08/2016 phuc vu cong viéc
tinh todn mo6 hinh I thiét ké tan suat 5%; 2%; 1,5% va
1%.

Két qua tinh todn muc nudc va luu lugng tii mé hinh
MIKEL11 sé dugc so sanh v6i cac gia tri thuc do tai cac
tram (tai liéu tai cac tram trong luu vic dugc cung
cdp béi trung tam tu liéu khi tugng thiy van) dé kiém
dinh va xc dinh b¢ thong s6 ciia mé hinh thuy luc.

Bién tinh todn

Bién ctia bai todn, cian ci vao so do6 tinh todn, tinh
hinh tai liéu thu thap dugc, cic bién dugc st dung
tinh trong m6 hinh bao gém:

Bién trén: La duong qud trinh luu lugng tai cac ctia
vao clia mang séng: - Sudi Nam Toc: tai mat cat NTO1;
- Sudi Nam Clong: tai mat cit NCLO1; - Sudi Nam
Tang: tai mat cdt NCLO1; - Sudi Nhi: tai mat cit SNO1;
- Sudi Nung: tai mat cat SNUOL; - Ngoi Thia: tai Ban
Diép.

Bién dudi: La dudng qud trinh muc nudc tai tram
thty vian Ngoi Thia.

Bién gia nhap khu gitta: Luu lugng clia cac Iuu vuc
khu gitia vao vi tri gia nhép mang séng dugc tinh toan
ti mo6 hinh MIKE-NAM: - Khu gitia ho Ban Diép dén
nhép luu sudi Nung va Ngoi Thia; - Khu gitia nhép luu
su6i Nung va Ngoi Thia dén nhép luu Ngoi Thia va
Nam Clong; - Khu gitia Ndm Clong dén nhap luu Ngoi
Thia va Nam Clong; - Khu gitia Ngoi Thia tti nhép luu
Ngoi Thia va Nam Clong dén nhap luu sudi Nhi dén
Ngoi Thia; - Khu gitia su6i Nhi dén nhap luu su6i Nhi
dén Ngoi Thia; - Khu gitia Ngoi Thia ti nhép luu sudi
Nhi dén Ngoi Thia dén nhép luu sudi Nung va Ngoi
Thia; - Khu gifia su6i Nung dén nhép luu su6i Nung
va Ngoi Thia; - Khu gitia su6i Ndm Toc dén nhap luu
su6i Nung va Nam Toc; - Khu gitia Ngoi Thia tii nhap
luu sudi Nung va Ngoi Thia dén ctia ra luu vyc.

Phuong phap nghién ctiu

Phuong phdp mé hinh

a) Co s6 mo hinh MIKE HD 1 chiéu

Trén thé giGi viéc nghién ctu, 4p dung cac mé hinh
thay van, thuy lyc trong viéc dién todn la trong song
da dugc st dung khd ph6 bién; nhiéu moé hinh da dugc
x4y dung va 4p dung cho du bdo hé chiia, du béo la
cho hé théng song, cho cong tac quy hoach phong li.
MIKE11 1a m6 hinh d¢ng luc, mét chiéu nham phan
tich chi tiét, thiét ké, quan ly va van hanh cho song va
hé théng kénh dan don gian va phuc tap. V6i moi
truong ddc biét than thién véi ngudi st dung, linh
hoat va t6c d6, MIKE11 cung cdp mdt moi trudng
thiét k& hiiu hiéu vé ky thuét cong trinh, tai nguyén
nudc, quan ly chit lugng nudc va cac ing dung khac”.
MIKE 11 - M4 hinh thuy dong luc hoc, 1a phdn mém
ky thuat chuyén dung cta DHI (Vién Thuy luc Pan
Mach) d€ moé phong dong chdy, chit lugng nuédc va
van chuyén bun cét & clia séng, trong sdng sudi, hé
thdng tuéi, kénh dan va ao hé. MIKE 11 13 mé hinh
mot chiéu thuy dong hoc va gan gii v6i ngudi st dung
cho viéc phan tich, thiét ké, quan ly va van hanh chi
tiét hé thong song kénh don gian ciing nhu phic tap.
V6i moi trudng gan gii voi ngudi st dung, tc do va
tinh kha thi ctia n6, MIKE 11 cung cdp cho viéc tinh
toan hiéu qua va toan dién, ap dung cho quy hoach
va quan ly chit lugng, ngu6n nudc, va cac cdng trinh
thuy lgi. Modul thuy dong luc hoc (HD), trén nén
tang giai hé phuong trinh Saint Venant “phuong trinh
trinh lién tuc (bdo toan khdi lugng) va phuong trinh
dong lugng (bao toan dong lugng)” 14 nong cot clia
hé m6 hinh MIKE 11 va thiét 14p nén tang cho cac
modul khac bao gébm: Tinh todn mua rao dong chay;
Tinh todn thuy luc; Tinh todn chit lugng nudc; Du
béo la (FF) va vin hanh ho chita; M6 phong quad trinh
truyén tai bun cat c¢é tinh dinh két va khong c6 két

vv... 10
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Hinh 3: M3t cit ngang do dac b6 sung nam 2017 luu vuc séng Ngoi Thia

V6i bo mo hinh MIKE tuong d6i toan dién, tinh ning,
hiéu qua truy cdp thong tin va giao dién d6 hoa sinh
dong ctia cong nghé GIS, cé thé la sy két hop hoan
hao trong vin dé thiét k&, quy hoach va quan ly téng
hgp nguén nude.

V6i nhiing uu diém, mo6 hinh MIKE11 da dugc st
dung trong nghién ctiu va ting dung rdng rai vao thuc
tién & Viét Nam. R4t nhiéu cdc nghién ctiu khoa hoc
va céng nghé, du dn va nhiém vu chuyén moén cua
B¢ Tai Nguyén va Mdi da st dung m6 hinh MIKE11
trong nghién ctu va tinh toan duy bdo, canh bdo la,
dong chdy. Cac don vi su nghiép tai Tong cuc Khi
tugng Thiy van st dung MIKE trong nghiép vu dy
bdo la. Cac s s dao tao cling st dung mo hinh nay
dé giang day, Trudng Dai hoc Thuy Loi da tng dung
md hinh MIKE11 trong viéc nghién cttu co s khoa
hoc cho viéc x6a bod khu cham la trén cac song (Hong,
bay va song Hoang Long, ...) thdm dinh quy hoach
phong chdng i chi tiét cho cac tuyén song c6 dé dia
ban thanh phé Ha N¢i va nhiéu dé tai, khu vic nghién
ctiu khac nita. Vi vay ching t6i da chon MIKE11 lam
cong cu tinh todn.

Céc cong trinh dugc mo phong trong MIKE11 bao
gém: - bap (d4p dinh réng, dép tran); - Céng (cdng
hinh chii nhét, hinh tron...); - Bom; - H6 chiia; - Cong
trinh diéu tiét; - Cau'l-13.

b) Thiét lap, hiéu chinh va kiém dinh moé hinh

Tu dit liéu dia hinh, cac bién dong chay, nghién ctiu
tién hanh thiét lap mo hinh tai Hinh 4 va 5.

Hiéu chinh mé hinh

Viéc hiéu chinh thong s6 moé hinh cht yéu dugc tién
hanh bang cach thay d6i d6 nham. Kiém tra tinh hop
ly tai cac diéu kién bién. Trong trudng hop dong chay
1G ¢6 hién tugng tran bai thi trén moi mét cit con
chia ra nhdm long dan va nhdm bai. Véi dong chay
kiét dong chay chu yéu trong long sdng, nén viéc hiéu
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chinh b6 thong s6 chu yéu la thay d6i do nhdm cua
long din. Phuong phdp hiéu chinh thong s6 & day
dung phuong phap thti dan nhu trong Hinh 6.
Viéc so sanh nay c6 thé tién hanh bang tric quan (so
sanh hai dudng qua trinh tinh toan va thuc do trén
biéu d06), dong thoi két hgp danh gia cac chi tiéu Nash,
sai s6 téng lugng va sai s6 thdi gian xuat hién dinh dé
kiém tra. Cong thic tinh todn chi tiéu Nash, nhu sau:
Nash— 1 — Z(Xo,i—Xs,i)zz
s (Xo, i )E))

Trong do: Xoi: Gia tri thuc do; Xs, i: Gid tri tinh todn
hoic mé phéng; X : Gid tri thic do trung binh Khi
so sanh, néu két qua so sanh tét thi diing hiéu chinh
va Iuu b6 thong s6. Néu két qua khong dat, tién hanh
phén tich danh gia sai léch, sau d6 tiép tuc hiéu chinh
lai b thong s6. Sau khi da thiét 14p dugc mo hinh,
tién hanh hiéu chinh thong s6 mo hinh theo cac buéc
trén.
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Hinh 5: Bién tinh toan trong mé hinh MIKE11
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Hinh 6: Qua trinh hiéu chinh m6 hinh
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Bang 1: Két qua hiéu chinh mé hinh tai mét sé tram theo tran li 10/2017

TT bDiadanh Song Vi tri Hmax(m) Sai s6

Thuc do Tinh todn

c6 Ban Cai - xa Thach Luong, huyén  Ngoi 4032.89  296.91 296.89 0.02
Vén Chan Thia
¢7 Ban Khem - xa Thach Luong Ngoi 4440.37 29434 294.06 0.28
Thia
C8 thon Na Loc - xa Thach Luong Ngoi 4904.96 291.40 291.22 0.10
Thia
C9 thon Nam To - xa Thach Luong Ngoi 5420.6 288.14 288.16 -0.02
Thia
CIC thon Nam To - xa Thach Luong Ngoi 5639.86  287.75 287.67 0.08
Thia
C11 thoén Ban Bét - xa Thach Luong Ngoi 6127.24 283.66 283.56 0.10
Thia
C12 thoén Ban Bét - xa Thach Luong Ngoi 6342.18 282.30 282.21 0.09
Thia
C12 thoén Ban Bat - xa Thach Luong Ngoi 6826.42  281.30 281.23 0.07
Thia
C12 thoén Ban Bét - xa Thach Luong Ngoi 7306.02 280.03 280.00 0.03
Thia
C14 Ban Ly - xa Thanh Luong Ngoi 7340.64 277.79 277.73 0.06
Thia
C1:t Diém nhép luu sudi Co Noong) Ngoi 7624.03  276.30 276.21 0.09
Thia
C1€¢ Ban Phai Lo, x4 Hanh Son Ngoi 8197.25 273.61 273.53 0.08
Thia
C17 Ban Pong Ngoi, xa Thanh Luong Ngoi 8543.6 271.99 272.04 -0.05
Thia
C17 Ban Pong Ngoi, xa Thanh Luong Ngoi 9086.1 270.00 270.33 -0.03
Thia
C1¢ Ban Lao, xa Thanh Luong Ngoi 9517.2 269.45 269.45 0.00
Thia
Cl1¢ Ban Lao, xa Thanh Luong Ngoi 9887.7 268.00 268.26 -0.06
Thia
C1S T8 dan phé 1, phuong Cau Thia, Ngoi 103069  267.43 267.22 0.20
Nghia L Thia
C2( thon Ban Quyén, xa Phit Nham Ngoi 10629.3  265.70 265.53 0.17
Thia
C21 T6 dan phd s6 5, phuong Cau Thia Ngoi 10948.9  263.74 263.64 0.10
Thia
C22 ban Chanh, x4 Phu Nham Ngoi 11434.3 262.23 262.14 0.09
Thia
C22 ban Noong o, xa Phu Nham Ngoi 11527.1  260.73 260.50 0.13
Thia
C24 Ban Quén, xa Phu Nham Ngoi 12126.8 259.24 259.11 0.13
Thia
C2: xa Nghia Loi Ngoi 12763.4 257.69 257.62 0.07
Thia

Continued on next page
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Table 1 continued

C2t

C2¢

C27

C2¢

C2¢

C3(

C31

C32

C32

C34

C3t

C3¢

C37

C3¢

C3¢

C4(

xa Nghia Loi

xa Nghia Lgi

xa Nghia Loi

thon Ban Xa, xa Nghia Lgi (cau treo)
ban Phan Thugng, xa Nghia Loi

ban Ta Rén, xa Nghia Phuc

ban Ta Reén, xa Nghia Phuc

thon Ao Ludng 2, xa Son A

thon Ao Ludng 2, xa Son A

thon Ao Ludng 2, xa Son A

thon Ao Ludng 2, xa Son A

thon Géc Bug, thi trdn Nong trudng
Lién Son

thon Géc Bug, thi trdn Nong trudng
Lién Son

T6 5A, thi trdn Nong Trudng Lién
Son

T8 9, thi trdn Nong Trudng Lién Son

x4 Sudi Quyén

Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia
Ngoi
Thia

13076.8

13536.9

14071.2

14668.4

15313.8

15990.4

16796.8

16816.6

17098.6

17714.5

18275

19229.7

19585.2

20032.9

20432.4

21130.4

256.78

256.05

255.24

254.06

252.68

251.14

249.47

248.34

246.95

246.48

245.45

244.51

242.91

242.31

241.56

240.89

256.72

256.02

255.16

253.89

252.43

251.01

249.45

248.25

246.84

246.41

245.35

244.37

242.85

242.22

241.46

240.82

0.06

0.03

0.08

0.17

0.15

0.13

0.02

0.09

0.11

0.07

0.10

0.14

0.06

0.09

0.10

0.07
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Két qua tinh toan thii nghiém mo hinh mé phong cho
tran & 10/2017 (Bang 1) cho thdy sai s6 muc nudc la
16n nhit gitta tinh todn va diéu tra vét 1a trong khoang
tt1 0,01 dén 0,12 m. Nhu véy, v6i bo thong s6 md hinh
ctia két qua thti nghiém nay, c6 thé dung dé tinh toan
kiém dinh la cho hé théng Iuu vuc sudi Ngoi Thia.

Phuong phdp bién tap ban dé

Nghién ctiu stt dung phan mém MapInfo Professional
va ArcGis Desktop 13 nhiing phan mém phé bién va
c6 tinh ting dung cao dang dugc st dung rong rai tai
Viét Nam.

Maplnfo c6 rit nhiéu vu di€ém véi kha nang hién thi
va lap ban d6 t6t va c6 nhiing chiic ning GIS co ban
va dugc nhiéu ngudi st dung ua chudng trong cac
du 4n GIS quy m6 nhd, CSDL ¢& nhé. Tuy nhién,
do nhugc diém 1a quén ly topology khong duge chit
ché, ciu trac dii liéu khong ddy dt nén kha nidng phan
tich cting han ché - MaplInfo thudng khong dugc st
dung dé x4y dung cac CSDL 16n. Hon nita, MapInfo
ciing con han ché khi cin dua ra mot gidi phdp mang
chuyén nghiép va két néi trao déi s6 liéu véi cac hé
théng GIS khéc.

ArcGis Desktop la phan mém hd trg trong hé théng
thong tin dia 1i (GIS) ctia ESRI. ERSI ¢6 nhiing sin
phém cht yéu sau: ArcGIS gom céc ting dung chinh
ArcMap, ArcCatalog, ArcToolbox; ArcIMS dung dé
dua dii liéu GIS 1én Web; ArcPad dung cho cac thiét
bi Mobile; ArcSDE dung lam cdu ndi truy xuét vao
cac hé quan tri co s¢ dii liéu; ArcExplore dung truy
cap ngudn dit liéu trén Web va ArcGIS server hé trg
cac chiic ning bén phia server cting nhu trién khai cac
ung dung qua mang.

KET QUA VA THAO LUAN

Trén co s& hiéu chinh va kiém dinh, b thong s6 mé
hinh di dugc xac dinh va c6 du d¢ tin cay d€ tién hanh
mo phong céc tran 1 dién hinh cling nhu cdc tran la
theo tan sudt thiét ké. Két qua mo6 phong dugc thé
hién & cac Hinh 7 va 8.

+ Két quda mo phong lii thuc té dién hinh thdng
10/2017
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et DUONG QUA TRINH MUC NUOG LU LON NHAT DOC SUOI THA TRAN LU 1072017 - 11-10-2017 10:00:00
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Hinh 8: K&t qua mé phéng ting vdi li thiét ké: Két qua dugc thé hién trong Bang 2 va minh hoa trong Hinh 9, 10
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Imeing ) DUONNG QUA TRINH MUC NUOG LU LON NHAT TAN SUAT P = 5% SUOI THIA - 20-8-2016 03:00.00
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Hinh 9: Pudng qua trinh muc nudc doc theo séng Ngoi Thia vai tran i thiét ké P=5%
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Hinh 10: Dudng qua trinh muc nudc doc theo séng Ngoi Thia véi tran [G thiét ké P=1,5%

Imeter] DUONG QUA TRINH

MUC NUOC LU THIET KE TAN SUAT P=1% NGOI THIA - 20-8-2016
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Hinh 11: Budng qua trinh muc nudc doc theo sudi Ngoi Thia véi tran 10 thiét ké P=1,0%
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Bang 2: Gia tri muc nudc I6n nhat tai cdc mat cat doc theo cac sudi ting véi cac tan suat la khac nhau.

Mitcit  Tén P=5% P=2% P=1.5' P=1% Hmin Dija diém
Coc
MC doc Ngoi Thia

MCl1 c6 297.85 298.95 299.2S 299.7' 290.65 Ban Cai - xa Thach Luong, Van Chin
MC2 c7 295.28 296.38 296.72 297.2( 287.56 Ban Khem - xa Thach Luong

MC3 C8 292.34 293.44 293.78& 294.2( 284.15 thon Na Loc - xa Thach Luong

MC4 C9 289.08 290.18 290.52 291.01 282.83 thon Nam To - xa Thach Luong
MC5 C10  288.69 289.79 290.12 290.6 280.40 thon Nam To - xa Thach Luong
MC6 Cll  284.60 285.70 286.04 286.5. 277.00 thon Ban Bat - xa Thach Luong
MC7 Cl2  283.24 284.34 284.6¢ 285.1¢ 276.03 thon Ban Bat - xa Thach Luong
MC8 C13  280.97 282.07 282.41 282.8' 272.23 thon Ban Bat - xa Thach Luong
MC9 Cl4 27873 279.83 280.17 280.6! 271.84 Ban Ly - xa Thanh Luong

MC10 Cl15 277.24 278.34 278.6¢ 279.1¢ 270.39 Ban Viéng Cong - xa Hanh Son
MC11  Cl6  274.55 275.65 275.9S 276.4° 265.78 Ban Phai Lo, xa Hanh Son

MC12 C17 27293 274.03 274.37 274.8! 264.04 Ban Dong Ngoi, xa Thanh Luong
MC13 C18  270.39 271.49 271.83 272.3 261.06 Ban Lao,xa Thanh Luong

MC14 C19  268.37 269.47 269.81 270.2¢ 259.45 TG 1, phudng Cau Thia, Nghia L)
MC15 C20  266.64 267.74 268.0¢ 268.5( 257.57 thon Ban Quyén, xa Phit Nham
MCl6  C21  264.68 26578 266.12 266.6! 254.73 TG dan phd s6 5, phudng Céu Thia
MC17  C22  263.17 264.27 264.61 265.0' 254.53 ban Chanh, xa Phtt Nham

MC18  C23  261.67 262.77 263.11 263.5' 253.91 bin Noong o, xa Phui Nham

MC19 C24  260.18 261.28 261.62 262.1( 252.06 Ban Quén, xa Phui Nham

MC20  C25  258.63 259.73 260.07 260.5! 248.80 xa Nghia Loi

MC21  C26  256.99 258.09 258.43 258.9 248.71 xa Nghia Loi

MC22  C27  256.18 257.28 257.62 258.11 246.33 xa Nghia Loi

MC23  C28  255.00 256.10 256.44 256.9. 245.16 thon Ban Xa, xa Nghia Loi

MC24  C29  253.62 254.72 255.0¢ 255.5- 243.89 bdn Phan Thuong, xa Nghia Loi
MC25 C30  252.08 253.18 253.52 254.00 243.38 ban Ta Ren, xa Nghia Phuc

MC26  C31  250.41 251.51 251.85 252.3. 241.24 ban Ta Ren, xa Nghia Phic

MC27  C32  249.28 250.38 250.72 251.2( 239.82 thon Ao Luodng 2, xa Son A

MC28  C33  247.89 24899 249.33 249.8 237.01 thon Ao Ludng 2, xa Son A

MC29  C34  247.42 248.52 248.8¢ 249.3- 236.10 thon Ao Luong2,x3 Son A

MC30 C35  246.39 247.49 247.83 248.3 237.19 thon Ao Luodng2,xa Son A

MC31  C36 24545 246.55 246.8S 247.3" 234.78 Goc Buc, thi trdn Nong truong Lién Son
MC33  C38 24325 244.35 244.6S 245.1' 231.39 TG 5A, thi trdn Nong Trudng Lién Son
MC34  C39 24250 243.60 243.94 244.4. 229.39 TG 9, thi trin Nong Truong Lién Son
MC35  C40  241.83 242.93 243.27 243.7! 228.39 xa Sudi Quyén

MC36  C41  240.66 241.76 242.1C 242.5! 228.48 xa Sudi Quyén
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T AN DO NGAF NG YOI CAP MUC NUGC BAD BONG 1
E%ﬁ ; a

ALTRAM NGOT THIA

HUVEN VAR VEN
——

Hinh 12: Ban d6 ngap Ung véi cdp muc nudc bao
dong | luu vuc song Ngoi Thia

Hinh 14: Ban d6 ngap Ung vdi cdp muc nudc bao
dong Il luu vuc song Ngoi Thia

NGAP UNG V0T CAP MC NUGC BAG BONG 1 ___ % ok
TALTRAM NGOI THIA

WUVEN VAN YEN ”
-~ iy
I - BAN DO NGAP UNG VO TANSUAT 1% -
| . 4] TR, -
5.
5"/ |
| b b Ha
T N

VAN CHAN
el GiaL

Tram thiy vin

.

Lrerp—

oo, subi

Flanh gii xd

Hinh 13: Ban d6 ngap Ung vdéi cdp muc nudc bao
dong Il luu vuc song Ngoi Thia

T ban d6 Hinh 12, 13, 14 va 15 c6 thé thiy la tai khu

viic c6 tram thity vin Ngoi Thia dng v6i cip muc nudc Hinh 15: Ban d6 ngdp (ing vdi cdp muc nudc tan
bdo dong I c6 miic ngap trong khodng 0 — 2m, 13 mtic AuellE L Ly e ool T
thép nhat trong thang chia tit 0 - 10m, Khu vyc dia

phén xa Phuc Son, Thach Luong c¢6 muic ngdp 16n nhit

ti 4 - 6m.
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Déi voi ban d6 ngp ung véi cdp muc nude bdo dong
I1, khu vuc tai tram thuy vin Ngoi Thia cht yéu 6 mtic
ngap 0 - 2m, c6 mot s6 noi 6 miic ngdp cao honla2 -
4m. Khu vyc gidp ranh dia phan xa Phuc Son, Thach
Luong va Sudi Quyén véi Sung D6 ¢é miic ngép 16n
nhat tli 4 - 6m.

Déi v6i ban d6 ngdp ting véi cdp muc nude bao dong
III, khu vyc tai tram thay van Ngoi Thia cht yéu &
muc ngap 2 - 4m. Khu vyc gidp ranh dia phan xa
Phtc Son, Thach Luong va Sudi Quyén véi Sung Do
c6 muic ngép l6n nhét ti 4 - 6m

KET LUAN

Luu vyc Ngoi Thia ndm trong vung nui cao, thudc
sudn Dong Bac ctia day nui Hoang Lién Son, c6 do
cao bién d6i rit manh tit 400 m & ctia song phia Pong
dén hon 2.900m & dinh nui trén dudng phén thay phia
Tay. D¢ cao trung binh Iuu vic khodng 907 m. Dia
hinh luu vuc c6 xu thé gidm dan tu thugng luu vé ha
luu theo hudng chay ctia dong séng. Day la viing nui
c6 dia hinh bién d6i kha phiic tap, luu vic d6c. Song
sudi trong luu vuc phan bé theo dang 14 cay, mat do
ludi song kha day so véi nhiéu luu vic khac. Hién tai
trén luu vuc ¢6 2 tram thiy van Ban Diép va Ngoi Thia
dé do dac va phan tich ché d¢ dong chay trén luu vuc.
Vi véy, viéc xdc dinh dic trung dong chay & cac sudi
d6 vao song chinh sé khé khan nhat dinh. Trén co s&
dp dung mo hinh thuy luc 1 chiéu nhu trong nghién
ctiu nay, da xdc dinh dugc ché o dong chdy trén cac
nhanh chinh ctia hé thong song luu viic Ngoi Thia lam
co sG cho viéc du bdo, canh bdo 1 1a rit hiiu ich.
Hon nita, trén co sé bd thong s6 moé hinh luu vuc, cac
tan sudt I thiét két hodc tin suit mua thiét ké cé thé
dugc sti dung lam d4u vao mo hinh d€ moé phong va
phuc hoi dii liéu trong qué khi phuc vu t6t hon cong
tac phong chong thién tai la lut va quy hoach phong
la trén cac luu vuc séng.

Nhudgc diém ctia mo hinh théng s6 tip trung nhu mo
hinh MIKEI11 ciing sé gay khé khén trong viéc phan
chia nho lvu vuc d€ tinh todn nhét la véi cic luu vic
nghién ctiu ¢6 s6 lugng tram quan tric thua va it s§
liéu.

LG1 CAM ON

Nghién cttu nay dugc thyc hién trong khuon khé cua
dé tai nghién ctiu khoa hoc va c6ng nghé cap Bo Tai
nguyén va Moi truong: “Nghién ctiu co s¢ khoa hoc
va thuc tién canh bdo, du bdo da thién tai do mua
kich hoat. Ap dung cho luu vyc dién hinh’, Ma s6:
TNMT.2018.05.29

XUNG BOT LOI iCH

Ciéc tac gid dam bao rang khong c6 xung dot gitia bét
ky bén nao khéac vé ndi dung ctia bai bao nay.
PONG GOP CUA CAC TACGIA

Ca 3 tac gid déu cung thuc hién: Xay dung y tudng
nghién ctu, Lua chon phuong phép nghién citu, Thu
thép, phén tich, xt 1y s6 liéu, Viét ban thao bai bao va
hoan thién bai béo.
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Research and application of hydraulic 1D model to simulate flood
season flow of Ngoi Thia river system

Trinh Thu Phuong’"*, Nguyen Van Hieu?, Nguyen Thi Xuyen'

L

ABSTRACT

Major floods also occur in most rivers across the country, common flood peaks exceed the alarm
level 3 by 0.5 to 2 m, many rivers exceed historical flood levels, flooding is widespread, lasting
Use your smartphone to scan this for many days. Landslides took place seriously, causing great damage to people and properties,
QR code and download this article severely affecting the lives and production of millions of people in these areas. Accuracy and reli-
ability in disaster forecasts and warnings are increasingly being improved. Hydrological, hydraulic
models, flash flood warning systems, etc. use various data sources from traditional monitoring sta-
tions, automatic monitoring stations, satellite rainfall estimation data, and from numerical predic-
tion models. However, not every phenomenon can be warned at all times, especially the phenom-
ena of small spatial scale and short time such as heavy rain, landslides and flash floods. Especially,
the river system in the northern mountainous region of our country has a complicated topogra-
phy, flood events are often large and unpredictable with a multi-factorial combination. Research
and application of a simulation model of flood flow regime in the river system here will help the
forecasting and warning of floods have a basis and achieve higher accuracy. The results of the cal-
ibration and testing of the set of parameters for the Ngoi Thia river system show high reliability
with the Nash indicator exceeding 0.8 and the peak error within the allowed range. This is the ba-
sis for applying this model to the forecasting and warning reference simulation, calculating flood
inundation.

Key words: Red river basin, Ngoi Thia river, Flood forecasting
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