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Tém tit: Cac do thi nam 0 vung dat thap chiu anh hudng thuy triéu, ngap lut xay ra do sy
két hop cua nhiéu yéu td, bao gdm lwong mua, muc nudce triéu va doi khi 1a dong chay tran
vao tir séng. Bai bao trinh bay mét phuong phap méi trong danh gia nguy co va rui ro ngap
lut tai Tp. Thu Due, d6 1a s dung xac sudt cua to hop luong mua - myc nude (R-H) dé lam
diéu kién bién cho mo hinh hé thong thoat nudc. Tat ca cac yéu td giy ngap thudc nhoém khi
tugng - thily vin trong tinh toan s& dugc dai dién chi bai 2 thong sé: lwong mua trén khu
vye (R) va mye nudc tai cura tiéu thoat cua hé thong thoat nudc (H). Dua trén dit liéu quan
tric, X4c sut xay ra to hop (R-H) s& dugc xdy dung. Dé dam bao d6 tin cay, mo hinh thuy
luc 1a loai tich hop 1D song/kénh -1D cong/dudng - 2D tran. Két hop mé hinh thay Iyc voi
x4c suét to hop (R-H) tao ra phuong phap danh gia linh hoat va toan dién, gitip cung cap
mot cai nhin chi tiét vé tinh trang ngap lut trong cac do thi ving dét thap. Str dung phuong
phap nay nguy co va rii ro ngap lut cho Thanh phd Thu Bic di duoc déanh gia mot cach 16
rang va dang tin cay.

Tir khéa: Nguy co ngap; Xéc suat to hop; Mo hinh thiy lyc tich hop; Thanh phd Thu Dirc.

1. M& dau

Trong bdi canh bién doi khi hau toan cau, ngap lut d6 thi dang tré thanh mot thach thic
ngdy cang nghiém trong, dit ra nhu cau cap bach vé viéc danh gia va quan 1y nguy co ciing
nhu rai ro ngdp lut [1, 2]. Thanh phd Thu Pirc, mot trong nhirg do thi phat trién nhanh chong
tai Viét Nam, khong phai 1a ngoai 1¢ khi phai d6i mit véi nhimg thach thirc ngép lut ngay
cang phuc tap. Dia hinh Thanh phé tuong dbi phirc tap. Phia Bac 1a go d6i voi do cao trung
binh tir 5m dén 25m. Tuy nhién xu6i ve€ phia Nam va phia Téy, dia hinh thap dan [3] va khu
vuc nay thuong xuyen bi ngép mdi khi mua hodc triéu cuong. Theo Trung tam quan ly ha
tang k¥ thuat [4], trong ndm 2023, cac tuyén duong ngap thudng xuyén gom Qubc Huong,
To6 Ngoc Van, bang Thi Ranh, Hb Vian Tu, Kha Van Céan, Duong Van Cam, VO Van Ngan,
Lé Van Viét, Hiép Binh, Quéc Lo 13, Tinh Lo 43, Nguyén Duy Trinh, BS Xuan Hop, La
Xuan Oai v6i d6 ngdp trung binh tir 10-25 cm. Théng tin tir cac phuong tién truyén thong
cho thay tinh hinh ngap con nghiém trong hon. Chi can tran mua vdi lugng mua khoang 30-
50 mm | di khién cac tuyén dudng nay ngap tr 10-40 cm va keo dai tr 1-3 gio [5, 6]. Ca
biét co noi ngap téi 60 cm. Tp. Thu Durc can co nhitng nghién ciru siu sic, da chicu dé xay
dung cac phuong phap hiéu qua trong viéc quan Iy va giam thiéu cac hau qua tiéu cuc cua
ngap lut. Mot trong s6 cac hudng nghién ciru phuc vu muc tiéu d6 1a danh gia nguy co va rii
ro ngap lut cua Tp. Thu Drrc.
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Nguy co ngap lut dugc dinh nghia 1a kha nang xay ra tham hoa & mirc 46 nghi€ém trong
[7] va c6 thé duoc biéu thi dudi dang ham s ciia ca mirc d6 nghiém trong va xac suit ngp
lut. M6 hinh toan thuy luc la céng cu phé bién nhit trong viéc xdy dung ban db nguy co ngap
[8] trong do6 cac diéu kién bién dugc ap dat sao cho ngép lut xdy ra tuong ng voi C4C tan
suat xac dinh. Ddi vé6i Van de rui ro, theo nghién ctru [9] 1a kha néng xay ra t6n that va diéu
nay phu thudc vao ba yeu t: nguy co, tinh d& bi ton thuong va muirc d6 phoi bay. Néu bét ky
yéu t6 ndao trong ba yéu t6 rui ro nay gia tang thi rui ro cling tang [10].

D3 c6 nhiéu nghién ctru vé nguy co ciing nhu rui ro ngap lut d6 thi cta cac tac gia nude
ngoai cting nhu trong nuéc. Mac du ngép do thi la hdu qua cua sy anh huong ddng thoi cua
nhiéu yéu t6 (nhu mura, triéu, 1, nudc dang do bao...) nhung trong da phan cac nghién clru
X4c sudt ngap dugc tinh theo xac suat cta chi mot yéu td dugc chon ra. Chang han [11] chi
Xét xac suat ciia mua. O khia canh khac, cac nghién ciru nhu [10-13] tap trung vao dénh gia
xac sut xay ra lil. Cling di c6 nhitng nd luc dé xay dung ban d6 nguy co va rai ro ngap dudi
tac dong téng hop cua hai yéu to [14-16] nhung lai tdp trung vao luu lugng thuong luu va
muc nude triéu ngoai bién. Mua - yeu t6 quan trong trong ngép lut do thi - khoéng duoc xét
t61. Muc dich cua bai bao nay 1a gioi thiéu mét cach tlep can moi trong thiét 1ap ban d6 nguy
CO' va rui ro ngap |2 str dung xac xudt to hop (R-H). Tét ca cac yéu td gdy ngap lut dugc quy
thanh hai yéu t6 1a mua trén khu vuc (R) va myue nudc tai cira tiéu thoat cua hé thong thoat
nuoc (H). Tur dir liéu quan trac, X4c sut xay ra to hop (R-H) dugc xay dung va duoc str dung
lam diéu kién bién cho mo hinh thuy luc. Xac sut xay ra t6 hop (R-H) duoc xay dung theo
phuong phap duong dang tan suat thyc nghiém cua t6 hop lwong mua - myc nude [17]. M6
hinh thuy Iyc 1a loai tich hop 1D séng/kénh - 1D céng/duong - 2D dong tran trén mat dugc
xdy dung bang phan mém F28 [18]. Ap dung cho Thanh phé Thi Ptic, nguy co va rui ro
ngap lut tai day da dugc danh gia mdt cach rd rang va tin cay.

2. Phuwong phap nghién ciru

2.1. Phurong phdp m6 hinh toan

M0 hinh toan 1a mét cong cu hitu ich trong nghién ctru ngap lut. N6 cho phép thuc hién
cac tinh toan mo phong cac kich ban dé tir d6 co thé rut ra céac s lidu phuc vu cho céc phan
tich. Do tinh da dang cia dong chay, md hinh toan hé théng thoat nudc sé& 1a loai md hinh
tich hop. Phan mém F28 [18] dugc sir dung dé xdy dung méd hinh toan. Cac md hinh con
tham gia trong md hinh tich hgp gdm mé hinh con 1D cho dong chay trong séng/kénh; mo
hinh con 1D cho dong chay trong cong va trén mit dudng; va md hinh con 2D cho dong tran
trén mat dat.

Cac mo hinh con duoc tich hop lai v6i nhau bang céc lién két dé tao thanh mot mé hinh
thong nhat. Cé hai loai lién két duoc sir dung Ia lién két bang siéu nut va lién két bang dong
tran. Siéu nat 1a nat chung ctia mot vai mo hinh con. Thé tich cta siéu nit duoc tao thanh tir
thé tich ciia cac nut tham gia. Muc nudc cua siéu nat dugce tinh toan tir phuong trinh bao toan
khéi luong. Trong khi d6 lién két bang dong tran dugc ap dung dé két ndi mé hinh con 1D
va 2D & bo song va gitra md hinh con 1D-duong va mé hinh con 2D tai 1é duong. Luu luong
tran tir mo hinh 1D va 1D-duong sang md hinh 2D hoac nguoc lai dugc tinh bé‘mg cong thuc
dap tran. Truyén dong luong gitra cac mo hinh con ciing dugc tinh toan dé dam bao d6 chinh
xéac cua mo hinh tong thé. Ban than mo hinh 1D- cong/duong cung 1a mot mo hinh tich hop
gdm 2 mé hinh con 12 mé hinh dong chay mét chiéu trong dng cdng (1Dc) va mo hinh dong
chay 1 chiéu trén dudng (1Dd).

Mo hinh h¢ théng thoat nuéc Tp. Thii Dirc duge thiét 1ap cuc bd trén dia ban Tp. Thu
Duc. Dé giai quyét van dé diéu kién bién, mé hinh Tp. Thu Ptic dugce tich hop vao mé hinh
hé théng séng Sai Gon - Pong Nai (SGPN) [11]. M6 hinh SGPN ciing 1a mdt mé hinh tich
hop 1D-2D, trong d6, cac song rach duge md phong bang mé hinh 1D, con cira sdng Va Cac
ving triing ngap dugc lam mo hinh 2D. Sau khi tich hop, mé hinh thu duoc ¢6 thé xem van
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la m6 hinh SGPN nhung vai khac biét 1a khu vuc Tp. Tha Dtrc dugc lam mo hinh chi tiét.
Viéc tich hop mé hinh Tp. Tha Dirc vao md hinh SGDN dugc tién hanh gidng nhu tich hop
cac mo hinh con voi nhau. Viée ké thira mé hinh SGDN khéng chi giam bét cong sirc nhap
dir liu ludi tinh cua cdc md hinh con ma con giam bdt cong doan hi¢u chinh mé hinh ¢ quy
mo tong thé.

M hinh SGBN sir dung cac bién luu lugng ap dat tai cac nut thuong luu cia mé hinh
con 1D gdm Tri An, Phudc Hoa, Dau Tiéng va Vam C6 Pong, Vam Co Tay theo sb liéu
quan tric va bién myc nudc ap dat trén cac nlt bién bién tir Viing Tau t6i Go Cong dugc tinh
theo quy luat tuong quan vo1 muc nudc tai tai tram Viing Tau.

2.2. Phirong phdp xdy dung xdc xudt t6 hop lwong mua - mwce nueée (R-H)

Néu chi xét cac nguyén nhén tu nhién, ngap 1a két qua tac dong truc tiép ciia 2 yéu td 1a
luong mua trén khu vue va myc nude o cira tiéu thoat. Pbi vai Tp. Thu Pic, luong mua s&
duoc léy theo tram Phudc Long va $6 litu muc nude duoce léy theo tram Phii An. Nhu vay
tan suat xay ra ngap s& chinh 1a tan xuat xuat hién t6 hop (R-H) véi R 13 lugng mua tai tram
Phudc Long va H 1a muc nudce tai tram Phi An. Lugng mua tran tai tram Phudc Long duoc
quan trac trong 15 nim, tir 2009-2023 boi Cty TNHH MTV Thoat nudc d6 thi Tp. HO Chi
Minh. S liéu gé)m luong mua va thoi gian mua. Trong khi d6 myc nude tai tram Phi An
dugc quan tric timg giod. Tir thoi gian xay ra trin mua, muc nudc tai tram Pha An trong thoi
gian xay ra tran mua s€ dugc xac dinh.

Viéc xdy dung cac duong cong dong muc xac suat to hop (R-H) duoc tién hanh theo
phuong phap trinh bay trong tai liéu [17] va dugc xay dung riéng ré cho cac tran mua co thoi
gian mua la 60 phut, 90 phat va 120 phut. Pau tién cac t6 hop (R-H) quan trac dugc dua lén
d6 thi nhu trén Hinh 1a. Sau do khong gian (R-H) dugc chia lugi va so lugng cac t6 hop c6
gia trl vugt ngudng tai cac mat ludi dugc xac dinh. Tir d6 xac suat x4y ra to hop (R-H) vuot
ngudng (R-H) tai cic mat ludi ciing duoc tinh toan. Tir x4c suat xay ra to hop (R-H) vugt
ngudng tai cac mat ludi, bang phép noi suy, ta co thé v& duoc cac dudng cong dang xac suit
(hodc dudng cong dong chu ky lap lai) cua t6 hop (R- H) nhu trén Hinh 1b. Tuy nhién cac
duong cong dang Xac suat vé& truc tiép tir sb liéu quan tric nhu trén s€ khong cho phép ngoai
suy cho cac tan suat hiém véi do tin cdy cao. Vi vay thuc té ham xac suat 1y luan cua to hop
(R-H) s& dugc xac dinh va cac dudng cong dong mirc xac suat s& dugc vé theo ham nay.
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Hinh 1. (a) Céc t6 hop Lwong mua tran tram Phudce Long - myc nude tram Pha An trong 15 ndm;
(b) Buong déng mtic chu ky vuot ngudng cua té6 hop (R-H) tram Phude Long-Phi An.
2.3. Quy trinh xdy dung ban d6 nguy co ngdp va tinh todn rii ro ngdp.

Dénh gia nguy co va rui ro ngap s& duoc thyuc hién theo quy trinh gdm 5 giai doan cing
véi cac bude nhu sau:
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(1): Xay dung cac duong cong dang tan suit cta to hop lwong mua va muc nude (R-H)
cua tram mua va muc nudc dai dién;

(2): Xay dung mo hinh toan hé thdng thoat nudc;

(3): Tinh toan mo hinh dé nhan dugc két qua tinh myc nudc tai tram Phi An trong khoang
thoi gian mot vai ngay;

(4): Xay dung ban dd nguy co ngap lut. Cong viéc nay duoc tién hanh theo cac bude:

- Bude 1: Xét mot chu ky 1ap lai cua td hop (R-H) va xét tran mua c6 thoi gian mwa nao
d6. Trén duong cong dang chu ky 13p lai cia to hop (R-H) twong tng thoi gian cia trin mua
liy 4 diém (R-H) sao cho céc diém nay dai dién cho dudng cong;

- Budc 2: Vi mdi gia tri R da duoc xac dinh tir budce 1, xay dung mo hinh trin mua;

- Budc 3: V6i mdi gia tri H dd dugc xac dinh tir bude 1, xac dinh thoi diém (ngay va
gi0) xdy ra muc nudc nay ¢ tram Phu An.

- Budc 4: Nhap tran mua tinh todn vao mé hinh. Dit thoi diém xay ra mua trung thoi
diém xay ra myc nuéc H di dugc xac dinh & budc 3, thuc hién tinh toan mo phong ngap lut.

- Bude 5: Tir két qua mo phong xac dinh do ngdp sdu nhit tai cac mat cét trén duong
(md6 hinh 1Dc/1Dd) va tai cac nat 2D.

- Buge 6: Thuc hién cac bude 2 dén bude 5 cho 3 to hop (R-H) con lai. Tu két qua tinh
ngap sau nhat trong ting t6 hop, xac dinh d6 ngap 16n nhét trong 4 t6 hop.

- Budc 7: Thuc hién cc bude 2 dén budce 6 cho 2 thoi gian cia mot trdn mua con lai. Tu
két qua tinh ngap sau nhat cua 3 thoi gian mua khac nhau xac dinh d6 ngap 16n nhat. V& phan
bd d6 ngép tinh duge nay ta thu dugc ban d6 nguy co ngap ddi v6i chu ky ngap dang xét.

- Budc 8: Thuc hién cac budc 1 dén bude 7 cho cac chu ky ngap khac. Két qua 1a ta co
dugc cac ban d6 nguy co ngap ddi v6i cac chu ky ngap khac nhau.

(5): Xac dinh rai ro do ngap lut. Thiét hai do ngap lut dugc xac dinh dya trén ban dd
nguy co ngap va ban d6 phan bo cac dbi tuong dé bi ton thuong. Trong nhirng ndm qua da
c6 nhiéu nghién ctru vé rui ro theo nhleu huéng khac nhau, chang han nhu danh gid thong
qua phan tich thiét hai kinh té truc tiép hodc tiép can rui ro vé moi trudng — xa hoi. Bai béao
nay st dung phuong phap danh gia rai ro dinh lugng vé kinh té ciing v6i bo don gia thiét hai
do ngap cho Tp. HCM do Haskoning thiét 1ap [20] dé udc luong chi phi bi thiét hai truc tiép
hiru hinh do ngap. Nhu vay thiét hai do ngép cho timg chu ki 1p lai s& duoc tinh bang cach
nhan dién tich ngap véi gia tri cia ham thiét hai tuong tmg véi timg loai dbi twong ngap va
d0 sau ngap. Thiét hai trung binh hang nam (EAD) dugc tinh toan theo cong thirc [21].

18(1 1
EAD:EZ(f—T—J(D D..) (1)
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Trong d6 D 1a ton that tuong Gmg voi chu ky lap lai Ti thir i.
3. Két qua va ban luin
3.1. M6 hinh tich hop hé thong thodt nwée Tp. Thii Pirc

Theo phuong phép dugc trinh bay trong muc 2.1, mé hinh hé thdng thoat nuée TP. Thu
Dtrc tich hgp trong m6 hinh song SGPN da duoc xay dung. Ludi tinh cua cdc mo hinh con
1D-sbng/kénh, 1Dc-cong/dudng va 2D khu vuc Tp. Tha Puc duge trinh bay trén Hinh 2.

Céc md hinh con ctia md hinh tich hop SGBN c¢6 céc thong sé nhu sau:

- M6 hinh con 1D: gdm 1114 nhanh véi 968 nut, 9770 mit cit va 8656 doan tinh. Chiéu
dai cac doan tinh khoang tir 41 m dén 636 m trong d6 chiéu dai cac doan ngan nhét 1a ¢ khu
vuc Tp. Thu Duec.

- Mo hinh con 1D¢/1Dd: gdbm 4499 nhanh cdng/ dudng 1D véi 3625 nat, 39150 mit cat
va 34651 doan. Chiéu dai cac doan tinh khoang 30-40 m.

- M6 hinh con 2D: M6 hinh 2D chi phu luéi tinh t61 mép bo song va mép duong. Mo
hinh con nay nay c6 134802 phan tir ttr giac véi 151106 nat. Chiéu dai cac canh phan tir tir
giac twong duong vai kich thude doan tinh cia mo hinh 1D va m6 hinh 1Dc/1Dd.
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Hinh 2. (a) Luéi tinh ctia cAc m6 hinh con 1D va 1Dc¢/1Dd; (b) va cia mé hinh con 2D.

M0 hinh d3 dugc hiéu chinh trude khi sir dung dé dam bao do tin cay cua két qua tinh
toan. Tiéu chi danh gia két qua hiéu chinh 1a su phu hop gitra két qua tinh toan luu lugng va
muc nudce vai sd lidu do dac, dac biét 1a khi 4p dung mé hinh 1D cho song va kénh. Béi véi
mo hinh 1Dc¢/1Dd céng, duong hiéu chinh dugc dinh hinh thong qua thong s6 tir cac su kién
mua xay ra trén khu vuc.

- Hiéu chinh mo hinh 1D s6ng, kénh. M6 hinh da dugc thuc hién theo s6 lidu cua 10 dot
quan tric thuc hién boi cac dé tai, dy an khac nhau. Thong s6 hiéu chinh 13 hé s6 nham cua
m6 hinh 1D song/kénh va hé s6 nham ctia mo hinh 2D viing cira song. Hinh 3 va Hinh 4 gioi
thiéu mot trong s6 cac so sanh két qua tinh toan. Dot quan tric nay dugc thue hién vao thang
3/2015 trén song SGDN [19]. Bang 1 trinh bay két qua dénh gia hidu qua higu chinh mé hinh
thong qua hé sd Nash-Sutcliffe ciing ctia dot quan tric nay.
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Hinh 3. Muc nudc tinh toan va thuc do vao thang 3/2015.

Bang 1. H¢ s6 Nash - Sutcliffe cua két qua tinh lru lwong va muc nudc dot thang 3/2015.

Hé s6 Nash-Sutcliffe  Phi Cwong  Nha Bé PhGAn  CéatL&i  Bién Hoa

Tram Q 0,94 0,93 0,93 0,84 0,71
Tram H 0,98 0,94 0,78 0,87 0,72
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Hinh 4. Luu lugng tinh toan va thuc do [19] vao thang 3/2015.

Hé s6 Nash-Sutcliffe rat cao chimng t6 moé hinh di duoc hiéu chinh rat tét. Két qua hiéu
chinh d4 x4c dinh duoc hé sé nham cta cac nhanh song/kénh 1D & trong khoang tirn = 0,016
t6i n = 0,06 tly nhanh. Déi voi moé hinh 2D, hé s6 nham ciing dugc xac dinh trong khoang
trn = 0,015 t61 0,018 tuy vung.

- Hiéu chinh mé hinh 1Dc¢/1Dd céng, dudng: M6 hinh 1Dc/1Dd di duoc hiéu chinh theo
s6 liéu tham khao tir Cong ty Thoat nudc d6 thi TP. HCM quan trac duoc trong 4 tran mua
xay ra trong cac ngay 02/06/2022; 22/06/2022; 15/8/2022; 06/09/2022. Thong s6 hi¢u chinh
1a h¢ s6 nham cua m6 hinh 1Dc, ciia md hinh 1Dd va hé 5O nham cua m6 hinh 2D cho cac
ving ngap do mua, triéu. Hinh 5 thé hién do ngép trén cic tuyén dudng trong tran mua vio
chiéu 22/6/2022.

Hinh 5. Mirc d¢ ngéap tinh toan trong trin mua chiéu ngay 22/06/2022 (don vi thang mau: mét).

So sanh do ngap giita két qua quan tric va tinh toan tai cac tuyén dudng thudc dai ban
Tp. Tha Btrc dugc trinh bay & Bang 2.

So sanh ngdp tai Bang 2 cho thiy két qua tinh toan bang mé hinh va quan tric kha tuong
d6ng. Tuy nhién, cic gia tri tinh toan vé do ngap ctia mot sb tuyén duong nhu T6 Ngoc Van.
Duong Van Cam c¢6 sy chénh 1é€ch dang ké so véi dit lidu quan tric. Bén canh sai sd cua
phuong phap toan thi mét nguyén nhan khong thé khong noi t6i 1a sai s6 xuét phat tir su sai
1éch vé cao d6 dia hinh cua cac tuyén duong nay gitra m6 hinh voi thuc té. Ngoai ra, c6 mot
nguyén nhén khac nira la gia tri quan trac dugc lay tai mot diém con két qua cua mo h1nh
1Dd la gia tri dai dién tai mat cat. Su khong dong nhat giira hai gia tri c6 thé xuét phat tir yéu
t6 dia hinh cuc b6 tai diém quan tric.

Hiéu chinh da x4c dinh duoc hé sb nham cua céng lan=0,013, cia duong la n = 0,022
va cua cac vung triing ngap 2D la n = 0,2-0,5 tuy khu vye.
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Bang 2. Két qua so sanh ngap trong 1 trin mua chiéu ngay 22/06/2022 tai cic tuyén duong.

Tén dwong Pham vi ngip Do sau ngip (m)

T t,i};();g:la{l;ig T DPén Quan tric  Tinhtodn  Sai s
1 Quéc Huong Lé Vin Mién Puong 65 0,20 0,27 0,07
2 Nguyén Vin Hudng Trudc Hoang Anh Gia Lai 0,20 0,21 0,01
3 T6 Ngoc Van Duong ray xe ltra Pham Vin Dong 0,30 0,64 0,34
4 Pang Thi Ranh Duong Van Cam T6 Ngoc Van 0,20 0,34 0,14
5 Hb Van Tu Kha Van Can Hém 45 0,20 0,28 0,08
6 Kha Van Can Duong Van Cam Buu dién Thi Buc 0,20 0,25 0,05
7 V& Van Ngan Pang Van Bi Chg Thu Buc 0,20 0,37 0,17
8 Duong Vin Cam Hém 17 S6 nha 49 0,20 0,63 0,43
9 Quéc 16 13 Giay Gia Binh Nga 3 Hi¢p Binh 0,10 0,00 -0,1
10 Hié¢p Binh Pudng sb 1 Truong THCS Hi¢p Binh 0,10 0,16 0,06
11 D4 Xuan Hop Truéc UBND P, Phuéc Binh 0,15 0,25 0,1

3.2. Xdc sudt t6 hop (R-H) cuia tram Phude Long

Tt s6 liéu quan tric mua tai tram Phudc Long trong 15 nam (2009-2023) va so liéu quan
trac myc nudc tai tram Phii An twong g v6i thoi gian xay ra mua, tan suat cac to hop luong
mua - muc nudce (R-H) cho 3 thoi doan mua 1a 60 phut, 90 phut, 120 phat da dugc phan tich.
Hinh 6 gi6i thiéu cac dudng cong dong tan suat twong Gmg cac chu ky lap lai 1a 2 ndm, 3 nam,
5 nam va 10 nam cho cac t6 hop nay.

Mua 60 ph J Mura 90 ph 150 Mura 120 ph

T
T e
R, mr _Romm R, mm

Hinh 6. Cac duorng tan suat to hop (R-H) ctia tram Phudc Long cho tran mua c6 thoi gian kéo dai khac nhau.
3.3. Nguy co va rui ro ngdp cua Tp. Thu Puc

Véi mdi mot chu ky ngép s& c6 ba duong cong tuong tng voi 3 thoi gian keo dai tran
mua khac nhau. Trén moi duong cong s& lay ra 4 diém t6 hop (R-H) dé lam diéu kién tinh
toan mo6 phong ngédp. Nhu vay cho moi chu ky ngép sau khi thuc hién tinh toan mo6 phong ta
s& ¢6 12 kich ban ngap. Mirc d6 ngap twong tng vé6i chu ky ngap tai timg diém 1a gia tri 16n
nhét l4y ra tir két qua tinh mo phong cta 12 phuwong an. Mirc d6 ngap sau d6 dugc dua lén
ban dd dé cho thay nguy co ngap & chu ky lip lai twong tng. Hinh 7 gi6i thiéu nguy co ngap
& Tp. Tha Bic v6i cac chu ky ldp lai 2 nam, 3 nam, 5 nam va 10 nam. Két qua mo phong ciia
mo hinh toén s6 cho thdy dién bién ngap phan bd phu hop dic diém dia hinh, dia mao khu
vuc. Duya trén két qua mo phong ngép lut qua 4 chu ky, thy rang cac vi tri ngap trén ban d6
duy tri d6ng nhét qua mdi chu ky voi sy bién .dong chi xay ra dbi v6i gia tri do sdu ngdp va
dién tich ngap. Tp. Thii Dirc chiém khoang gan 50% dién tich cua thanh phd, 1a khu vuc c6
rii ro ngdp lut cao nhat. Trong khu vuc nay, cic doan trung tim thuong gip gia tri do sau
ngip tr 0,5 m dén hon 1,5 m. Pic diém nay dat ra nhu cau quan tam dac biét dbi voi viée
quan 1y ngp lut trong khu vuc d6 thi ndm & ving dat thip. Dién tich ngap (Bang 3) trong
cac khu vuc bi ngép gia ting theo chu ky tir T =2 nim dén T = 10 nam. Cac khu vuc bj ngap
dic trung boi dia hinh thép, triing, dat trong cay hodc ao hd nudi thuy san. Trong thoi gian
mua nudc tap trung tai nhiing khu vye nay géy ra tinh trang ngap ¢ cac khu vyc do thi lan
can. Pong thoi, sy trao nudc nguoc 1én mit duong do mot sé tuyén cong ciing tao ra Cac
“long chao” trlr nude.
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Chu ky 2 nim E \ Chu ky 3 nim

A Chu ky 5 nim

Hinh 7. Phan b nguy co ngp ctia Tp. Thi Pic & cac chu ky.

Béng 3. Dién tich ngdp (ha) theo tung chu ky 1ap lai cua Tp. Thu Puec.

D0 sdu ngap Dién tich ngap (ha)

(m) T =2 nim T =3 nim T =5 nim T =10 nam
>1,50 6,44 9,07 18,15 26,60
>1,00 56,63 78,27 118,70 180,98
>0,50 431,66 503,47 640,55 791,14
>0,25 1288,66 1467,79 1719,37 1995,51
>0,10 2641,81 2897,13 3241,86 3614,38
>0,00 17730,90 17730,90 17730,90 17730,90

Khu vuc phia Péng Bac ctia Tp. Thii Dirc xdy ra ngap lut tir doan duong Nguyén Tri
Phuong qua doan Sudi Cai, dén duong Trudng Pai hoc Kinh té Luat (phuong Linh Xuan,
Tp. Thu Dirc) va Subi Cai doan duong Van Hanh (phuong Linh Trung, Tp. Thu Duc). Do
sdu cua nudc ngdp tang theo chu ky lap lai. Mac du day la khu vue ¢6 dia hinh cao va it chiu
tac dong cua tridu cuong, van ton tai nguy co ngap do thi do dia hinh déc, mat d6 dé thi hoa
cao, rac thai tai doan Sudi Cai, gdy trd ngai cho qua trinh thoat nudc tir ¢ gay ngap. Tinh
toan theo cong thirc (1) da xac dinh dugc hién tai trung binh mdi nim Tp. Thu Buc bi thiét
hai 21.622 ty VND do ngép.

4. Két luan

Nghién ctru da trinh bay mot phuong phap danh gia nguy co va rui ro ngap lut cho Thanh
pho Thu Due, st dung phuong phap t6 hop xéac suat luong mua - myc nude (R-H) dé dat
diéu kién bién cho mé hinh hé théng thoat nude. Phuong phap nay thich hop dbi voi cac d6
thi c6 dia hinh thip va chiu anh huéng cua thiy triéu. Noi d6, ngap lut xuét phat tir sy két
hop ctia mua 16n, triéu cudng va déi khi do dong chay tran tir song. Két qua tinh toan chi ra
cac vi tri c6 nguy co va muc do ngdp lut cao tai Thanh phé Thu e, dac biét 1a khu vuc cho
Tha B, phudng Tam Binh va khu vuc Tang Nhon Phu A. Nhitng két qua nay cung cap
thong tin quan trong dé hiéu rd tinh trang ngap lut tai Tha Duc, hd trg quan 1y d6 thi trong
viéc thuc hi¢n cac bién phap xtr Iy ngap lut mét cach hop ly.
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Maic du so voi cac nghién ctiru khac cung loai, nghién ctru nay da ap dung mdt mo hinh
toan s kha chi tiét cung véi cach tiép can xac suit to hop da bién, két qua nghién ciru van
tén tai nhing sai s6 do su phtrc tap cia bai toan. Trong pham vi cua nghién ctru nay, mot s6
yéu tb anh huong chua co diéu kién dé xem xét day du nhu cac dia vt chin ngang dong chay
2D, hoidc han ché sé luong cac tram do mua dé c6 thé cung cip mdt cach chi tiét phan bd
mua trén mdt khu vuc rong 16n nhu Tp. Thu Drrc. Diéu nay dat ra mot thach thue, va nhom
nghién ctru dang tap trung hoan thién trong cac giai doan nghién ctru tiép theo.

Pong gép cia tac gia: Xay dung ¥ tudng va phuong phap: L.S.G.; Nhap sb liéu xay dung
md hinh: N.H.T.B., N.T.T.H.; Hiéu chinh. kiém dinh mé hinh: N.T.T.H.; Chay md hinh tinh
toan cac phuong an va xir 1y két qua tinh: N.H.T.B.; Viét ban thao bai bao: N.N.M.P.; Chinh
sura bai bao: N.T.T.H.

Loi cam on: Bai bao duoc hoan thanh véi sy hd tro kinh phi ciia Dé tai Nghién ctru khoa
hoc cap Nha nudc, ma sé Dé tai KC-4.0-09/19-25. Nhom gia ciing chan thanh cam on Cong
ty trach nhiém hiru han mét thanh vién Thoét nudc d6 thi TP. H5 Chi Minh da cho phép sir
dung s6 liéu quan tric.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia; chua dugc cong bd ¢ dau; khong duoc sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Abstract: For urban areas situated in low-lying regions affected by tidal influences,
flooding occurs due to the combination of various factors, including rainfall, tidal water
levels, and sometimes the overflow from rivers. This article presents a new approach to
assessment of flood risk in Thu Ptrc City. That is to use the probability of the combination
of rainfall - water level (R-H) as boundary conditions for the drainage system model. All
flood-causing factors belonging to the meteorological and hydrological group in the
calculation will be represented by only two parameters: rainfall in the area (R) and water
level at the outlet of the drainage system (H). Based on monitoring data, the probability of
the combination (R-H) will be built. To ensure reliability, the hydraulic model is an
integrated type of 1D river/canal - 1D sewer/road - 2D overflow. The combination of
hydraulic modeling with a combinatorial probabilistic (R-H) approach has created a flexible
and comprehensive assessment method, capable of providing a complete view of flooding
in lowland urban areas. Using this method. flood hazard and risk for Thu Duc City have
been clearly and reliably assessed.

Keywords: Flood risk; Combination probability; Integrated hydraulic model; Thu Duc City.



