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DANH GIA HIEU QUA VAN HANH CUA HE THONG KIEM SOAT
TRIEU CHO THANH PHO HO CHi MINH

Ping Pong Nguyén, Lé Thi Hoa Binh
Bai hoc Thuy loi phan hiéu Binh Duong

Tém tat: La trung tam kinh té I6n nhat cia Viét Nam, Thanh phé Ho Chi Minh ciing la mét trong
nhitng siéu do thi ven bién doi mdt véi nguy co ngdp lut cao nhat ca nwée. Pé danh gid khd ndang
lam viéc ciia hé thong cong kiém sodt triéu cia Tp. HCM, phdn tich tan sudt va mé hinh thiyy luc
da dwoc ap dung trong nghlen cuu nay Két qua cho t/zay khi hdu hét cdc thoi diém trong qud trinh
mua va triéu twong tng voi tan xudt 1%, hé théng kiém sodt thity triéu hoat dong khd hiéu qua

Tuy nhién, khi dinh mia va triéu xdy ra ciing mét liic, kha nang bdao vé Tp.HCM ciia hé thong cong
kiém sodt triéu la khong dang ké.

Tir khoa: Ngdp lut, Tan sudt thiét ké, Kiém sodt triéu, Tp. HCM, Mua thiét ké

Summary: Presenting the biggest economic hub of Vietnam, Ho Chi Minh City (HCMC) is also
one of the emerging coastal megacities which are at the highest risk of flooding and inundation.
In order to access the ability of the tidal control systems, frequency analysis and hydraulic
modelling are applied. The results show that the values of rainfall and tidal corresponding to
frequency of 1%, the tidal control system works effectively. However, when the peaks of rainfall
and tidal level occur at the same time, the tidal control system may not protect HCMC
significantly.
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1. TONG QUAN

Trong vai thap ky qua, 10 lut da lam gia tang
thém nhiéu thiét hai cho cac thanh phd ven bién,
anh huong dén doi sdng cua hang triéu ngudi
hang nam (Hallegatte, Green, Nicholls, &
Corfee-Morlot, 2013; Jongman, Ward, & Aerts,
2012; Karamouz, Ahmadvand, & Zahmatkesh,
2017; Lasage et al., 2014). Pac biét tai cac
thanh phd ven bién cua cic nuéc dang phat
trién, noi ma cac bién phap phong chéng lii lut
chua that sy hi¢u qua, thiét hai do 1d lut gay ra
duong nhu nghiém trong hon (Hallegatte et al.,
2013; Nicholls et al., 2008; Lasage et al., 2014;
Adikari et al., 2010).

Thanh phé H Chi Minh (Tp. HCM), trung tim

bién dang phai d6i mat vai tinh trang ngép lut
hét stc nghiém trong. Nam 2005, Tp. HCM
nam trong top 10 thanh phd c6 dong dan s nhét
bi anh hudng bdi ngdp lut (Lasage et al.,
2014; Nicholls et al., 2008; Hallegatte et al.,
2013; Storch and Downes, 2011; ADB,
2010; Dasgupta et al., 2011; World Bank,
2010). Va dén nam 2070, Tp. HCM duoc dy
doan s& nam trong tp 5 cua thé gi¢i (Hanson et
al., 2011; Storch and Downes, 2011). Mac du
chinh quyén thanh phd da danh rat nhidu su
quan tam, dau tu vao cong cudc phong chdng
ngap lut cho Tp. HCM trong nhiéu thap ky qua,
tuy nhién tinh trang ngap lut chua thuc su dugc
giai quyét mot cach triét dé.

kinh t€ tai chinh 16n nhat ca nudc, duoc xem
nhu 14 not vi du dién hinh vé mot si€éu do thi ven
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dién ra kha thuong xuyén tai Tp. HCM. Céc
nghién ctru trude day da chi ra rang cac nguyén
nhan chu yéu giy ra tinh trang ngap lut thuong
xuyén & Tp. HCM bao gébm mua 16n, triéu
cuong, d6 thi héa qué nhanh trén di¢n rong,
cing vé6i luong nude do vé tir cac hd thuong
ngudn qua hé théng kénh rach ching chit
(ADB, 2010; Lasage et al., 2014; Storch &
Downes, 2011; World Bank, 2010). Do c6
nhiéu nguyén nhan giy ra tinh trang ngap Gng,
dé giai quyét dit diém, triét dé van dé nay thuc
su 14 mot bai toan kho ddi véi chinh quyén
thanh phd.

Niam 2016, sau nhiéu nghién cuu, tu van tir
cac chuyén gia trong va ngoai nudc, Tp.
HCM chinh thtrc khéi dong siéu dy an dé giai
quyét ngap lut cho thanh phé bao gém 6 cbng
ngan triéu chinh d6 1a Bén Nghé, Cay Kho,
Muong Chubi, Phtt Xuan, Pha DPinh va Téan
Thuan két hop v6i hé thong dé ké va mot sb
tram bom va au thuyén. Vi du an nay chinh
quyén thanh phd mong mudn s& giam duoc
t6i da thiét hai hang nam do ngap tng gy ra
cho thanh phd. Tuy nhién, hiéu qua lam viéc
ctia cac cong ngan triéu nay khi nhiéu yéu t6
gdy ngap lut cing xuat hién thi c6 thé chua
dugc danh gia mot cach k¥ ludng. Nghién
ctru nay dugc dua ra nham hudng dén muc
tiéu danh gia hiéu qua lam viéc cuia cac cong
ngin tridu dudi nhitng nguyén nhan chinh
gay ngap lut tai Tp.HCM. Céc kich ban dua
ra xem xét nhiéu t6 hop nguyén nhan chinh
gay ngap ung, tor do ¢ su so sanh, danh gia
mdt cach chi tiét va cu thé.

2. GIOI THIEU VUNG NGHIEN CUU VA
DU LIEU

Pham vi cta du an véi tuyén kiém soat tridu
trong giai doan truéc mit (Giai doan 1): phia
Bic giap Rach Tra, phia dong gidp séng Sai
Gon, phia Nam giap duong Long Thdi-Nhon
Pric, phia Tay giap cac tuyén duong giao thong

QL 50, Nguyén Vin Linh, Lé Vian Luong, Mai
B4 Huong, Thanh Nién va hé thong dé bao
thudc du an thay lgi Héc Mén — Bic Binh
Chéanh (Hinh 1). Vi tri cia c4c tram mua, luu
lwong va myc nudc duoc thé hién trong Hinh 2.

LONG AN

Hinh 1: Bdn dé pham vi du an - giai doan 1
(VNCOLD, 2019)

Hinh 2: Tp.HCM va céc tram quan trac khi
twrong thuy van
3. PHUONG PHAP NGHIEN CUU
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Hinh 3 thé hién so @6 khdi phuong phap nghién
ctru duoc sir dung trong bai bao nay. Dir li¢u
thyc do mua gid Tan Son Hoa va myc nudc
triéu gid tram Viing Tau tir nim 1982 dén nam
2018 duogc phén tich tinh toan tan suat P=1%.
Ham phan phdi xéac sut Pearson (P3) va Log
Pearson loai 3 (LP3), ham cuc tri téng quat
(GEV) dugc xem xét trong nghién ciru nay.
Ham phan phéi xuit suat pht hop nhét dya vao
cac chi sb AIC, AICc, BIC va cac biéu d6
Probability-Probability (PP) va Quantile-
Quantile (QQ) dé lua chon tinh toan gia tri tin
suat thiét ké.

Dit liéu v& khi tugng thuy
van, dia hinh, cong trinh
I

[ l
Phan tich tan suft Thiét 1ap m6 hinh thuy vin
(Muc nude va mua) thay luc
1 T

J

Mo phong kich ban van hanh
khi ¢6 cong trinh kiém soat
triéu

Panh gia hoat dong cta hé
thong cong trinh kiém soat
triéu

Hinh 3: So d6 khéi phwong phdp nghién ciru

Mo hinh tong thé MIKE 11 rat than thién véi
ngudi st dung nham phan tich chi tiét, thiét ké,
quan 1y va van hanh cho song va hé thong kénh
dan don gian va phuc tap. Vi mdi truong dic
bi¢t than thi¢n vo1 nguoi st dung, linh hoat va
tdc 46, MIKE 11 cung cip mot moi trudng thiét
ké hitu hiéu vé k¥ thuat cong trinh, tai nguyén
nudce, quan 1y chat luong nude va cac ung dung
quy hoach. M6 dun md hinh thuy dong luc
(HD) 1a mot phéan trung tdm cua hé thong lap
mo hinh MIKE 11 va hinh thanh co s¢ cho hau
hét cac md dun bao gdm: du bao 1d, tai khuéch
tan, chit lugng nudce va cac mo dun van chuyén
bun cat. M6 dun MIKE 11 HD gidi cac phuong
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trinh téng hop theo phuong dimg dé dam bao

tinh lién tuc va bao toan dong luong (DHI,
2003).

Hinh 4: So' d6 mang luwéi song thiét lap
trong mé hinh thuy luc

S liéu vé dia hinh, mit cat ngang, sb liéu luu
luong xa tir cac hd Dau Tiéng, Phudc Hoa va
Tri An cung véi s6 liéu muc nuéc Tram Mdoc
Hoa va s6 liéu luu lugng tram Can bang dugc
su dung nhu la s6 liéu bién thuong luu cho mo6
hinh thuy dong luc hoc MIKE 11. S6 lidu muc
nudc tridu tram Viing Tau duoc sir dung nhu 1a
s6 liéu bién ha Ivu cho md hinh (Hinh 4).

Mb hinh mua rao dong chay NAM dugc thiét
lap vung ngoai 6 Tp. HCM véi céc tram do mua
ngay. M6 hinh mua rao dong chdy URBAN
dugc thiét 1ap cho vung nodi 6 Tp. HCM. Cac
tham sd dau vao ctia mo hinh mua rao dong
chay dua vao s6 liéu dia hinh va tai liéu thd
nhudng, sir dung dat.

Céc thong s6 cong trinh kiém soat triéu duoc
thiét 1ap trong mé hinh bang cach sir dung mo
dun Control Structure tich hop sén trong mo
hinh. Chi tiét thong sb cac cong trinh gém co
céng kiém soat triéu va tram bom duoc thé hién
trong Bang 1.
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Bang 1: Thong sé thiét ké caa hé théng kiém soat triéu

X . Bén Tan Phu Muong . . Phu

Cong Donvi | \ghé | Thusn | xuan | cnuéi | SV K| pinn
Chicu  rong | 40 40 80 160 80 40
khoang cong
Sé cira clra 1 1 2 4 2 1

3 -6,5+

Cao ~trnh| 36 55 5 55 55
ngudng cong -10
Cao trinh) £30 | +30 | +30 30 30 3.0
dinh cua van
Cao  trinh| +3.0 +35 +35 +35 +35 +3,5
dinh tru pin
Tram Bom
Qrk m/s 12 48 36
Q mdi may m/s 6 6 6
S6 to may .
(GP1) may 2 8 6

Kich ban dugc lya chon md phong dé xem xét
kha nang hoat dong cia hé¢ théng kiém soat
triéu 1a khi c6 van hanh va khong van hanh
cong trinh vdi cée gia tri muc nudc va mua voi
tan suat P=1%. Gia tri luu lugng, myc nudc
bién thuong dugc chon la sb liéu thuc do nam
2000.

4.KET QUA VA THAO LUAN

S6 liéu mua 24 gio 16n nhat duoc trich xuét
tir dr li€u mua gid tram Tan Son Hoa va sb
liéu muc nude gio 16n nhat duoce sir dung dé
tinh toan tan sut. Cac chi sb AIC, AICc va
BIC déu chi ra rang ham phan phéi xac suét
GEV dugc xem 1a phut hop nhét trong 3 ham
dugc xem xét trong nghién clru nay (Bang
2).

Bang 2: Chi s6 thong ké lwa chon ham phan phéi xac suat

, Viing Tau Tan Son Hoa
Chi so
P3 LP3 GEV P3 LP3 GEV
AIC 298.1 298.0 297.7 377.3 375.6 374.9
AlCc 298.8 298.6 298.3 378.0 376.3 375.7
BIC 303.2 303.0 302.7 382.1 380.4 379.8

Thém vao d6, cac biéu dd PP va QQ ciing xac
nhan ham GEV cho két qua giira s6 liéu thyc
do va mé hinh tuong d6i phu hop (Hinh 5).

Do d6, trong nghién ctru nay ham GEV dugc
lga chon dé tinh todn gia tri thiét ké voi tan
suat P=1% cho ca muc nudc va mua cho luu
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Hinh 5: PP and QQ plot phan tich tan sudt tram Viing Tau

Trong nghién ctru ndy, tan suit P=1% cua dai
lwong mua va myc nudc duge luya chon nhu la
s6 liéu dau vao mo hinh thuy luc dé tinh toan
xem xét mue d§ anh hudng cia chung 1én muc

nudc vung dugce bao vé. Chi tict ve gia tri thiét
ke cua myc nudc va mua dugce thé hién trong
Béng 3.

Bang 3: Gia tri mue nwréc va mura thiét ké

Thoi gian lap lai (nam) 5 10 100
Muc nudc Viing Tau (cm) 146 151 153
Mua Téan Son Hoa (mm) 165 256 307

Céc chi tiéu danh gia sai s6 théng ké nhur 1a hé
s6 twong quan boi (R?), ty sd cua sai sb toan
phuong trung binh va d6 1éch chuan (RSR) va
Nash-Sutcliffe Efficiency (NSE) duoc sur dung
nham danh gia sai ) gitra myc nudc thye do va
mo hinh. Myc nudc gio tir ngay 01/09/2012 téi
24/09/2012 cua bdn tram Bén Lirc, Bién Hoa,
Nha Bé va Tha Dau Mot dugc st dung dé hiéu

chinh mo6 hinh thuy lyc. Myc nudc tr ngay
19/09/2011 t6i 04/10/2011 dugc sir dung dé
kiém dinh m6 hinh. Két qua cta cac sai s thong
ké dugc trinh bay tai Bang 4. Két qua chi ra rang
sai s6 muc nude gitra thyc do va mo hinh 1a
tuong doi t6t va c6 thé s dung dé mo phong
cac kich ban tinh toan.

Bang 4: Gia tri sai s6 théng ké ciaa mo hinh thay luc

Hiéu chinh Kiém dinh
Tram
R2 RSR NSE R2 RSR NSE
Bén Lirc 0.97 0.55 0.7 0.91 0.4 0.84
Bién Hoa 0.88 0.66 0.61 0.77 0.7 0.51
Nha Bé 0.96 0.32 0.89 0.81 0.65 0.58

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 65 - 2021 5



| KHOAHOC CONG NGHE
Thu Dau Mot 0.97 0.59 0.65 0.93 0.42 0.82

Hinh 6: Muc niréc trong va ngoai cong
Bén Nghé

Hinh 7: Muc miréc trong va ngoai cong
Tan Thugn

Hinh 8: Muc niréc trong va ngoai cong
Murong Chudi

Muc nudc khéng ché duoc chon cho vung dugc
bao vé 1a 1.2 m dé dam bao hé théng thoat nudc
d6 thi hoat dong binh thuong. Két qua tinh toan
chi ra rang véi gia tri mwa va myc nudc triéu
v6i tan suat P =1% thi hau hét cac thoi doan thi
hé théng kiém soat triéu 1am viéc hiéu qua dé
khéng ché myc nudc ving dugc bao vé < 1.2

m. Tuy nhién, khi vao thoi diém dinh mua va
muc nudc triéu xay ra dong thoi thi hé théng
khong thé dam bao duge muc nude < 1.2 m.
Hinh 6, 7 va 8 chi ra rang muc nudc ngoai cong
1a khoang 1.6 va myc nudc trong cac cong (Bén
Nghé, Tan Thuén va Muong Chudi) 1a khoang
1.4 m vao thoi diém gia tri 16n nhit cia mua va
triéu. Tuy nhién, luu ¥ ring trong nghién ciru
nay chi 4p dung phuong thtrc van hanh 1 khéng
ché muyc nuée trong ving dugc bao vé 1a < 1.2
m. Do d6, that 13 can thiét phai xay dung cac
phuong an van hanh khac dé nham dam bao dat
dugc myc nude khdng ché trong ving can duge
bao vé.

5. KET LUAN

Nham danh gia kha niang kiém soat ngap tng
ctia h¢ thong thity loi kiém soat tridu cho Tp.
HCM, phan tich tan suat va mé hinh thiry lyc da
dugc ap dung dé phan tich. Két qua tinh toan
gia tri myc nudc triéu va mua thiét ké véi tan
sut P=1% duoc dung nhu 1 sb liéu dau vao
cho mé hinh thily luc. Cac thong sé thiét ké va
qué trinh van hanh cta hé théng kiém soat triéu
ciing duoc khai bao trong mo hinh thity lyc dé
phuc vu cho viéc danh gia kha nang hoat dong
ctia hé théng.

Két qua cho thiy rang vé6i véi gia tri mua va
muc nudc triéu véi tan sudt P =1% thi hau hét
cac thoi diém thi hé thong kiém soat tridu lam
viéc hiéu qua dé khéng ché myc nuéc ving
duogc bao v¢ < 1.2 m. Tuy nhién, khi vao thoi
diém dinh mua va myc nudc triéu xay ra dong
thoi thi hé thong khong thé dam bao dugc muc
nudc < 1.2 m.

Nghién ciru cling dé xuat nén c6 nhiéu phuong
thtrc van hanh khac nhau nhiam tim ra giai phap
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van hanh t8i wu nht nham dam bao dugec muc  xuit quy trinh van hanh téng thé cho toan hé

nuéc khéng ché trong ving dugc bao vé. thdng.
Nghién ctru tiép theo ciia nhém cé thé 1a dé
TAI LIEU THAM KHAO
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