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UNG DUNG MO HINH TOAN MO PHONG NGAP LUT
HA LUU SONG THI TINH THEO MOT SO KICH BAN
BIEN POI KHI HAU VE NUOC BIEN DANG

Lwong Vin Viét!

Tém tit: Ha luu luw viee Thi Tinh la mét trong nhitng khu viec co t6c dé dé thi héa nhanh va
thwong xay ra ngdp lut. Muc dich ciia bai bdo nay la xdy dung ban do ngdp cho luu viee dwa trén
cdc tdc dong téng hop cua bién doi khi hdu toan cau, mwa Iém trén luu viee, triéu cuong va muc nueoc
bién diang nham g phé véi bién doi khi hdu. Phwong phdp xdy dung ban dé ngdp la két hop giita
mé hinh thity van HEC-HMS, thity lwc HEC-RAS va cdc phan mém hé tro HEC-GeoHMS va HEC-
GeoRAS. Két qud mé phong cho thdy khi muc niede bién dang tir 30 cm - 50 cm dién tich ngdp trén
luw viee Thi Tinh sé tir 4102 ha - 5174 ha tiry theo mike xa lii cdc ho chiva. Két qua bai bdo nham cung
cdp théng tin phuc vu dé xudt cdc gidi phdp thich img véi bién doi khi héu.

Tir khéa: D6 thi héa, muc nude bién ddang, ngap lut.

Ngay nhan bai: 15/5/2017

1. Pit van dé

Luu vuc Thi Tinh ndm trén dia ban cua cac
huyén Déau Tiéng, huyén Bau Bang va thi xd Bén
Cat, day 1a luu vuc 16n nhat cia tinh Binh
Duong. Luu vuc nay c6 dién tich 76504 ha véi
d0 cao dia hinh tr 1,4 m - 42 m. Dién tich cua
khu vire ¢6 d9 cao dia hinh dudi 2 m chiém 2,6%
dién tich lvu vuc. Pac diém cua luu vuc nay la
thip triing ¢ phia ha luu, khu vic ha luu ciing 13
noi c6 toc do do thi hoa va cong nghiép hoa cao.
Theo bao céo tinh hinh va két qua xir Iy cac diém
ngap nudc trén dia ban tinh Binh Duong ctua S¢
Xay Dung cho thay toan tinh hién nay c6 tat ca
65 diém ngap, trong d6 c6 20 diém ngap trén luu
vuc Thi Tinh.

Theo két qua nghién ciru trong béo céo [6],
trong giai doan 1989 - 2014, muc nudc cao nhét
tai tram Thu Dau Mot da tang 34 cm, tai tram
Viing Tau tang 14 cm. Theo bdo céo [5], do thay
d6i str dung dét hé s6 dong chay trén luu vuc nay
da tang 12,92% trong giai doan nay.

Nghién ctru ndy nham xay dung ban d6 ngap
cho lwu vuc Thi Tinh véi muc dich cung cip
thong tin trong viéc thich tmg voi bién ddi khi
hau, véi cac yéu td tac dong bao gé)m: 1) Muc
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tang lugng dong chay mit do thay doi sir dung
dat t6i nam 2020; 2) Muc nude bién dang; 3)
Mua 16n; 4) Xa lii thuong ngudn va triéu cuong.

2.S6 liéu va phwong phap nghién ciru

So d6 mé phong ngdp

Trong nghién ctru nay dé mo phong ngép, md
hinh thuy van, thuy luc dugc st dung 1a HEC-
HMS va HEC-RAS. Pay la cac m6 hinh cua
Trung tam Ky thuat Thuy van (Hydological
Engineering Center - HEC) Hoa Ky. Ngoai ra
con sir dung cac phan mém hd tro ciia HEC bao
g6m HEC - GeoHMS va HEC - GeoRAS. So d6
ndi két gitra cac mo hinh nay trong mé phong
ngap dugc trinh bay trong hinh 1.

Chi tiét vé ung dung phan mém
HEC - GEOHMS nhim phan chia va xac dinh
céc tham s6 cho luu vuce Thi Tinh duoc trinh bay
trong bao céo [5]. Trong do, s6 liéu str dung dat
dugc phan loai tir anh Landsat nam 2014 va ban
d6 quy hoach str dung dit dén nam 2020 va dugc
dinh dang theo chuén cua co quan Dich vu bao
ton dit Hoa Ky. Trong md hinh thuy vin
Hec - HMS, luu vuc Thi Tinh duogc chia thanh 93
tiéu luu vuc cung véi mang ludi tinh dugce trinh
bay trong hinh 2. Viéc chon lya cac modul trong
mo hinh nay nhu sau: Luong mua tén that duoc
tinh theo phuong phap SCS [8]; Chuyén d6i
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dong chay duogc tinh theo phuong phap duong
don vi khong thir nguyén ctia co quan bao vé dat
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Hoa Ky; Phuong phap dién toan dong tap trung
duogc st dung la phuong phap song dong hoc.
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Hinh 1. So dé lién két giita cdc mé hinh trong mé phong ngdp

lIuu luong xa cac hd chtra (Tri An, Phudc Hoa,
Dau Tiéng) va luu lugng nhap bén tir dién toan
thuy van. Viéc hi€u chinh cac tham $6 mod hinh
thuy van va thuy luc dugc dua trén sb liéu quan
tric va do dac cac tram thuy van trén khu vuc
nghién ctru. Cac tram thuy van dugc st dung bao
gébm: Thi Dau Mot (séng Sai Gon), Phu An
(song Sai Gon), Hoa An (song Dong Nai), Nha
Be¢ (song Nha Be).
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Hinh 2. Mang ludi tinh toan thuy van luu viec
song Thi Tinh

Trong m6 phong thuy luc HEC-RAS, mang
ludi tinh dugce trinh bay trong hinh 3. Viéc mo
phong dong khong on dinh trong Hec-RAS dugce
dua trén viéc giai hé phuong trinh Saint -
Ver - nant theo so d6 an. Cac bién thuy luc trong
mo hinh nay bao gém muc nudc tai cua song,

T = Yt
Rl LU
Hinh 3. Mang ludi tinh toan thuy lyc

TAP CHi KHi TUQNG THUY VAN
S$6 thang 02 - 2017



BAI BAO KHOA HQC

Cac kich ban mo phong ngdp

Céc kich ban dién toan ngap duoc xay dung
dua trén cac tiéu chuan, quyét dinh va tai liéu,
56 lidu c6 lién quan dén khu vuc nghién ctru nhu
sau: “Quy hoach chung xay dung d6 thi Binh
Duong dén nim 2020 va tam nhin dén nim
2030” [1]; “Kich ban bién déi khi hau, nude bién
dang cho Viét Nam” [2]; Bdo cdo “Quy hoach
tong thé thuy loi va cép thoat nude tinh Binh

Duong - giai doan 2005 - 2010 va dinh hudng
dén nam 2020 [4]; Bao céao “Diéu tra ra soat
danh gia hién trang cac cong trinh thuy lgi va
song sudi chinh trén dia ban tinh Binh Duong”
[7]; TCVN 7957:2008 vé “Thoat nudc - Mang
ludi va cong trinh bén ngoai - Tiéu chuan thiét
ké” [3] va s6 liéu muc nudc va xa i trén khu
vuc nghién cuu.

Bang 1. Cac kich ban mé phong ngap

I;:ﬁ’ QDAuTiéng QPhuécHoa  QTriAn Tridu MNBD Mua
1 Qmax10 2000  Qmax10 2000 Qmax10 2000 Hr=30nam  +30cm  Pioy
2 Qmax10 2000  Qmax10 2000 Qxa TK, P(1%) Hr=30nam  +30cm  Pioy
3 Quatk, Pa%)  QxaTK, P(1%) Qxa TK, P(1%) Hr=30nam  +30cm  Pioy
4 Qmax10 2000 Qmax10 2000 Qmax10 2000 Hr—30nam t40cm  Pioy
5 Qmax10 2000  Qmax10 2000 Qxa TK, P(1%) Hr=30nam  +40cm  Pioy
6 Quatk, Py QxaTK, P(1%) Qxa TK, P(1%) Hr—30nam +40cm  Pioy
7 Qmax10 2000  Qmax10 2000 Qmax10 2000 Hr=30nam  +50cm  Pioy
8 Qmax10 2000 Qmax10 2000 Qxa TK, P(1%) Hr—30nam  +350cm  Pioy
9 Qxatr, Pa%)  Qxa TK. P(1%) Qxa TK, P(1%) Hr=30nam  +50cm  Pioy

C6 9 kich ban bat loi duge xay dung trong mo
phdéng ngdp va dugc trinh bay trong bang 1.
Trong bang nay thi:

+ Q la luu luong.

+ Qpax 10 - 2000 1a luu xa 16n nhat cac hd
chtra, xay ra vao thang 10 nam 2000. S6 li¢u chi
tiét trong bao cdo [6], sb liéu théng ké duoc trinh
bay trong bang 2.

Bang 2. Luu lwong xa I6n nhdt thang 10/2000

Vi tri Dau tiéng Tri An Phude Hoa
Qumax(m’/s) 1130 8485 4486
Badng 3. Lueu lwong xa lii thiét ké cdc ho chira
dén nam 2010 véi P1%
Vi tri Dau tiéng Tri An Phuéc Hoa
Qumax(m’/s) 1130 8485 4486

+Qyg TK, P(1%) 1a luu x4 thiét ké cta cac hd
chira tmg véi tan suit 1% ( Chu ky lap lai T =
100 nam), véi cac cong trinh hd chira tinh dén
nam 2010.

+ HT= 30 nam la myc nudc tai Viing Tau tng

v6i chu ky 1ap lai 30 nam;

+ MNBD la muc nudc bién ding.

+ P10% la lugng mua thiét ké tmg véi tan
sudt xuat hién 10%, duoc 1y theo TCVN 7957:
2008 [3]

S6 liéu

+ 86 lidu mua

Ngoai s6 liéu mua thue do dé hiéu chinh va
kiém dinh mé hinh thiy vin, luong mua trong
md phong ngap 1a biéu d6 mua thiét ké chu ky 10
nam, thoi gian mua 180 phut cho khu vuc nghién
ctru. Biéu d6 mua thiét ké dugc 1dy trong bao cdo
[6] va trinh bay trong bang 4. Thoi diém bat dau
mua duoc lva chon sao cho bt loi nhit, hay dién
tich ngap 1a 16n nhét. Véi dién tich ctia luu vue
nghién ciru 1a 76504 ha, hé sé phan bd mua
khong déu duogc 1dy bang 0,40 dya trén bang tinh

trong bao cao [6].

TAP CHI KHi TUQNG THUY VAN
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Bdng 4. Biéu do mua thiét ké véi chu ky 10 nam, tram S¢ Sao

Thoi gian  Lugngmwa  Thoigian  Lugngmuwa  Thoigian  Luong mua
(phit) (mm) (phut) (mm) (phut) (mm)
0-10 1,6 60-70 15,7 120-130 34
10-20 2,9 70-80 11,3 130-140 2,8
20-30 5,3 80-90 8,5 140-150 2,4
30-40 11,8 90-100 6,6 150-160 2
40-50 27,8 100-110 52 160-170 1,7
50-60 22,6 110-120 4,2 170-180 1,5

Téng luong 137,1 mm

+ Chon qua trinh tridu thiét ké khu vuc
nghién ctru va xac dinh bién muc nudc

Qué trinh triéu thiét ké dugc chon véi chu ky
muc nudc cao nhat xuit hién trong 30 nam (mot
ntra chu ky triéu). Thoi doan tridu dién hinh duoc
chon vao khoang thoi gian tiéu biéu sao cho muyc
nudc cao nhat gan v6i chu ky tinh toan. Sau khi
lua chon thoi doan tridu dién hinh, duong qua
trinh tridu dién hinh tng vé6i cac chu ky 30 nim
duoc tinh tir s6 liéu quan tric thong qua hé sd
diéu chinh.

hy =—r;’]“a” h= Rh (1)

max

Trong do:

hr 1a myc nude giai doan doan dién hinh ung
v&i tin sudt lap lai T nam.

h 1a myc nude quan tric trong thoi doan tridu
dién hinh.

hmaxr 12 myc nuéc cao nhét tmg voi chu ky T
nam.

hmax 12 muc nuée cao nhit cua thoi doan tridu
dién hinh.

R = himaxthmax 12 h¢ s6 hiéu chinh

Tai tram Viing Tau, theo Kkét qua tinh toan tan
suét, muc nude cao nhat xuét hién trong 30 nam
¢6 gia tri 12 152 cm. Thoi doan triéu dién hinh
dugc chon vao thang 12/1999. Trong thoi gian
ndy muc nudc cao nhit xay ra vao ngly
24/12/1999 véi gia tri 1a 148 cm, x4p xi tan suat
muc nudc cao nhét tng voi chu ky 20 nam. Véi
chu ky 30 nam thi R = 152/148.

3. Két qua va thao luan

Pdnh gid két qua mé phong

Viée danh gia két qua mo phong dua trén sb
liéu céc tram quan tric muc nude trén ha luu hé
thong song Pong Nai toan nam 2010 va vao thoi
gian 1ii thang 10/2000. Két qua mo phong duge
danh gia qua cac hé sb thong ké sau: sai s6 tong
trung binh tuyét d6i (MAGE - Mean Absolute
Gross Error), hé s6 xac dinh (R? - Coefficient of
Determination) va chi s6 NSE (Nash-Sutcliffe
Efficiency). Két qua dugc trinh bay trong bang 5
va bang 6. Trong d6 cac hé sé thong ké dugc tinh
nhu sau:

MAGE = lip(si —Xo,| )
n

" (X0 — X0)* (XS — X8
- (Z(. )*(Xs, )) G)

i=l

n

3 (X0, - X0 * Y (X5 - X9)°

i=1

Z(Xoi - XS)
NSE =1 -1 @)

Zn:(xoi _X_O)

Trong d6 Xo (o: obseration) va Xs (s:
simulation) 1 chudi quan tric va mé phong cia
mot yéu t6 bat ky véi cdc gid tri Xoi va Xsi (i =
1,2, ... n;n 1a do dai cua chudi);Xo va XS tuong
g 14 gia tri trung binh ctia chudi quan tric va
mo phong.

Két qua danh gid mo phong muc nudc tai cac
tram quan trac cho toan bd nam 2010 trong bang
5 cho théy: MAGE c6 gia tri tr 0,09 m - 0,13 m,

TAP CHI KHi TUQONG THUY VAN
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tai Thu Dau Mot co giatrila 0,11 m; R% c6 gia tri
tir 0,934 - 0,961; NSE c¢6 gia tri tir 0,929 - 0,958.
Qua bang nay ciing cho thiy khi cang nim xa

cura song thi do chinh xac cua két qua mé phong
muc nudc cling giam dan.

Bdng 5. Két qua ddanh gid mé phong muec nuede toan bo nam 2010

Tram \ Hs TK MAGE (m) R’ NSE
Thu Dau Mot 0,11 0,938 0,935
Pht An 0,10 0,956 0,950
Hoéa An 0,13 0,935 0,929
Nha Bé 0,09 0,961 0,958
Bén Lirc 0,13 0,934 0,929

Bdng 6. Két qua danh gid mé phong muwc mede thang 10/2000

Tram \ Hs TK MAGE (cm) R’ NSE
Thu Dau Mot 0,12 0,934 0,930
Phu An 0,11 0,952 0,945
Hoa An 0,14 0,931 0,925
Nha B¢ 0,10 0,958 0,952
Bén Lirc 0,13 0,932 0,928

Két qua ddnh gida md phong muc nudc tai cc
tram quan trac cho thang 10/2000 (la khoang
thoi gian c6 1ii) trong bang 6 cho thdy: MAGE c6
gia tri tr 0,10 - 0,14 m, tai Thu Dau Mot ¢6 gia
tri 1a 0,12 m; R? ¢6 gia tri tir 0,931 - 0,958; NSE
c6 gid tri tir 0,925 - 0,952. Hinh 4 1a két qua mo
phong muc nudce trong thang 10/2000 tai Thu
Dau M6t hinh nay cho thiy sai s6 1a dang ké khi

1.6

muc nudc thue do dudi 1,2 m.

So sanh giita bang 5 va bang 6 cho thiy sai s6
trong thang 10 14 thang c6 1 trén song Pong Nai,
d6 chinh xac cia md phong thap hon so véi toan
nam 2010, tuy nhién khong cd sy khac biét
nhiéu. So véi cac két qua nghién ciru khac, céc-
sai s6 ndy 1a chap nhan duoc.
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Hinh 4. Myc nwée quan trdc va mé phéng thang 10/2000 tai Thii Dau Mot

Két qua mé phong ngdp
Dua trén cac kich ban, ban do ngap duoc tién

hanh xay dung theo so d6 hinh 2 va két qua duoc

TAP CHi KHi TUQNG THUY VAN

minh hoa trén hinh 5. Tir két qua md phong
ngap, két qua thdng ké dién tich ngap duoc néu
trong bang 7.
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Hinh 5. Ban do ngap theo kich ban 1 va kich ban 7
Bang 7. Dién tich ngdp theo cac kich ban
Kich ban 1 2 3 4 5 6 7 8 9
Dién tich ngap (ha) 4102 4737 4898 4919 4933 4999 5105 5115 5174

Tir ban db va bang thong ké vé ngap cho thay:
Dién tich ngdp xay ra chii yéu ¢ phan ha luu cia
song Thi Tinh va nam trén dia ban cua thi xa Bén
Cat. So sanh gitra kich ban 9 va kich ban 1 1a hai
kich ban c¢6 muc ngap 16n nhat va nho nhat thi
dién tich ngap tang lén khoang 1072 ha, tuong
ung voi muc tang la 26,13%.

Phdn tich lwva chon kich ban

Cian ctr vao két qua tinh toan tan sudt luu
luong xa thyc té cho thay gitra luu luong x4 thiét
ké va luu luong xa thyuc té c6 su khac biét dang
ké. Su khac biét ndy duogc trinh bay trong

bang 8.

S liéu xa lii thiét ké v6i cong trinh tinh dén
2010, v6i P1% cua hd Dau Tiéng 1a 1130 m¥/s,
Phudc Hoa 13 4486 m*/s va ctia hd Tri An 1a 8485
m?/s (tai hop luu Pong Nai - Song Bé 1a 12971
m?/s). Ciing ting v&i P1%, luu luong thyc té tai
Dau Tiéng 1a 586 m%/s, Phuéc Hoa 1a 2157 m¥/s
va ctia hd Tri An 14 3973 m¥/s (tai hop luu Pong
Nai - Song Bé 1a 6130 m?/s). Nhu vay tai hop
Iwu Dong Nai - Song Bé, luu lugng tmg véi P1%
tir s6 liéu thuc té chi bang % so v6i sb lidu xa
thiét ké.

Badng 8. Lueu lwong xa thiee té va leu lwong xa thiét ké véi P1% (m’/s)

Vi trf Luu lugng xa Luu lugng xa thiét Ty 1¢

: thye té (1) ké sau 2010 (2) )/(1)
Tri An 3973 8485 0,47
Phudc Hoa 2157 4486 0,48
Hop luu DN-SB 6130 12971 0,47
Dau Tiéng 586 1130 0,52

Cac kich ban 1, 4 va 7 1a cac kich ban ung véi
It thang 10/2000. Trong cac kich ban nay luu
luong tai bién Dau Tiéng 1a 600 m*/s. Luu luong

nay xap xi luu lugng x4 tran thuc té ciia hd Dau
Tiéng P1%. Tai cua song Thi Tinh, luu luong
dong chay truc tiép 10n nhét trong kich ban nay

TAP CHi KHi TUQNG THUY VAN
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la 245 m?®/s. Nhu vay tai hop luu Thi Tinh va Sai
Gon, tong luu lugng dong chay tir hd Dau Tiéng
va dong truc tiép tir song Thi Tinh da dat 845
m®/s, gan xép xi luu lugng xa thiét ké vai P1%
ctia hd Dau Tiéng.

Ciing trong cac kich ban 1, 4 va 7, luu lugng
tai Phude Hoa la 1870 m?/s va tai Tri An 1a 2571
m?/s. Nhu vay, luu luong tai hop luu Pong Nai
— Song Bé 1a 4410 m3/s, g vai luu lugng xa 1
thuc té cua hd Tri An véi P = 0,3%. Nhu vay
nhém kich ban 1, 4 va 7 twong d6i gan hon véi
gid tri xa 1 thyc té P1%.

4. Két luan

Qua danh gia két qua dién toan thity luc nim
2010 va mua lii thang 10/2000 cho thay két qua
mé phong muc nudc bang nhém méd hinh HEC
¢ hé sb xéac dinh trong khoang tir 0,931 - 0,961

(hay hé sb twong quan trong khoang
0,965 - 0,980), NSE co6 gia tri trong khoang tur
0,925 - 0,958.

Cac kich ban trong xay dung ban d6 ngap cho
luu vue Thi Tinh da tinh dén cac anh hudng cua
nuéc bién dang, mua lon trén luu vuc, xa 1
thuong ngudn va thay doéi str dung dat trén khu
vuc nghién ctru. Két qua md phong bang mo
hinh cho thay khi myc nuéc bién dang tir 30 - 50
cm thi dién tich ngap trén luu vuc Thi Tinh s€ tur
4102 - 5174 ha tiy theo mirc x4 lii cac hd chira.

Tir két qua phan tich diéu kién bién luu
luong, két qua mo phong theo cac kich ban va
sb lidu phan tich myc nudc thuc do cho théy
nhom kich ban 1, 4 va 7 1a phu hgp hon, thich
hop str dung trong cong tac Gmg phé voi bién ddi
khi hau.
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APPLICATION ON NUMERICAL MODELING FOR SIMULATING
INUNDATION IN THI TINH BASIN BASED ON THE SCENARIOS OF
SEA LEVEL RISE

Luong Van Viet
Industrial University of HoChiMinh City

Abstract: Thi Tinh Basin is one of the fastest developing areas. The increasing of impervious
surfaces due to urbanizations and climate change will influence on the urban drainage systems and
increasing flood hazard. The purpose of this paper is the study of the effects of urbanization, climate
change, storm rainfall, flood discharge from the reservoir and high tides on flooding in Thi Tinh
basin. The tools used for this study are hydrologic and hydraulic models of HEC (Hydological
Engineering Center - HEC). The study results show that when sea level rising from 30cm to 50cm,
the flooding area of Thi Tinh basin will be incerased from 4102 ha to 5174 ha and depending on the
level of flood discharge from the reservoir.

Keywords: Urbanization, sea level rise, inundation.
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