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Tém tit: Bai bao gi6i thieu tinh hinh nghién ctru ngdp ung do mua lén va 1 lut trén thé gi6i, tir
do nghlen clru giai quyét bai toan ngp ung ha du séong Lam. Tir viéc téng quan khoa hoc nhan
thiy rang dé lam rd dugc cac nguyén nhan gdy ung ngap thanh phé Vinh, Nghé An ndi riéng va ha
du séng Lam no6i chung phai giai quyét bang mé hinh toan thuy vén va thity luc cho 3 truong hop:
1) mua 1i ty nhién; 2) mua 1 c6 4nh hudng cua h¢ théng hd chira va 3) mua Ii khu vyuc @6 thi.
Ttr cac bai toan riéng biét d6 c6 thé tdng hop dé xudt cac giai phap thich tng chéng ngip ung

ha du song Lam.

Tir khoa: Mua 16n, ung ngép, 1i lut, song Lam.

1. Mé dau

Ung ngép khi ¢6 mua 1 1a mot hién tuong
thién tai thuong xuyén xay ra ¢ cac thanh phd
16n. Tha D6 Ha Noi, Thanh phé Ho Chi Minh
la nhimg noi lién tuc xay ra ngap ung do mua
11, do trleu dang va tr¢ thanh van nan dbi véi su
phat trién kinh t& xa hoi cua dat nude. i c6
nhiing nghién ctru vé van d& ngap ung ndi do
[1] tai Ha Noi va Thanh phd HS Chi Minh.
Nguy co ngap ung c6 thé dién ra trén hau hét
cac thanh phd va mién ha du cac con song 16n.
Thanh phd Vinh — Nghé An nim phia ha luu
song Lam ciing thuong xuyén xdy ra ung ngp
khi ¢6 mua lii. Chinh vi su ngdp ung gay t6n hai
16n cho doi song an ninh xa hdi, qudc phong
nén giai quyét van dé ung ngap 1a mot bai toan

"Tac gia lién hé. DT:. 84-903252559
Email: sonnt@vnu.edu.vn

167

dugc toan x& hoi quan tdm. Trong bbi canh
Bién d6i khi hau, khi su gia ting vé quy md va
cuong d6 cac hién tugng cuc doan cung vai su
tac dong cta qua trinh do6 thi hoa, cac cong trinh
x@y dyng giao thong, thuy lgi, thuy dién...

khong hop 1y ¢6 thé 1am cho van dé ngap tng
cang nghiém trong hon. Viéc phan tich, xac
dinh nguyén nhan ngép ung va giai phdp giam
nhe thiét hai do n6 giy ra 1a mét viéc lam cé y
nghia khoa hoc va thuc tién cép bach, dac biét
ddi véi ving d6 thi dé phat trién kinh té& xa hoi.

2. Tong quan vé nghién ciru ung ngip do
mura lii trén the gioi va lwu veee song Lam

Thién tai va nhitng tac dong cua ching dén
kinh té, xd hoi va méi truong ngay cang gia
tang trén toan thé gidi véi mot toe do rat dang
bao dong. Con nguoi, tai san, xa hdi va moi
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truong  dang bi anh huong rdt nhiéu tir cac
hiém hoa tu nhién. Nhimg sy thay dbi nhu: hién
tuong noéng lén toan cau, tang dan $0, tdng
truong kinh té, d6 thi hoa, cong nghiép hoa, pha
rung, md rong khu dan cu, di canh, di cu... da
lam cho xd hoi trd nén d& bi ton thuong hon
trudc cac hiém hoa ty nhién. Theo Jonkman
(2005) [2], téng sb nguoi chét va bi anh hudng
do cac loai thién tai trén thé gi6i giai doan
1975-2001 twong tng 1a 2 triéu va 4,2 ty. Trong
d6 s6 nguoi chét va bi anh huéng do li lut
trong gian doan nay tuong ung la 175 nghin va
2,2 ty ngudi So voi céc loai thién tai khac, mac
du khong phai nguyén nhan gay tu vong l6n
nhét, 13 lut lai c6 mirc dd anh huong rat 16n.
Nam 2011, 1 lich st dd gdy ngédp lut
nghiém trong tai Thdi Lan. Tran 1i nay da gay
thiét hai: 813 nguoi chét va bi thuong; anh
huéng dén 2.5 tridu ngudi va 1.886.000 ho gia
dinh; lam thiét hai 32 ty d6 la [3-4]. Trung
Qudc c6 nhiéu hé théng séng 16n, trong lich st
d3 c6 nhiéu tran 1d kinh hoang xay ra va giy ra
nhiing thim hoa khong ké hét. Cac ghi chép chi
ra rang, tir nim 602 dén ngay nay, song Hoang

< Dt li¢u do dac >—

Ha d3 it nht 5 1an d6i dong va cac con dé bao
boc di v khong dudi 1.500 1an. Dé khic phuc
tac hai cta Ii lut, Trung Qudc dd d& ra chién
lwge: “Tang cudong chira 1 & thuong ngudn;
bdo v€ 1 & vung trung luu va ha luu céc séng
16n; phdi hop chira 1d, giam Ii & trung du;
chuan bi tét kha ning chdng lii trudc miia mura
I [5]. Nepal 1a mot trong nhitng nudc chiu
nhiéu anh huéng cua lii lut. Hing nam, 1 lut va
sat 1o dat lam chét 300 nguoi, 20.000 ngudi mat
nha ctra, thi€t hai udc tinh 8 triéu do la [6]. Tai
My, tir nim 1989-1994, 80% trong sb thién tai
cong bd & cap lién bang lién quan dén 1i lut va
lam thiét hai 4 ty 6 la modi nam [7].

2.1. Mot so cong trinh nghién cuu ¢ nuoc ngodi

M.R. Knebla va cac tac gia khac (2005) [8]
dd nghién ctu mé hinh HEC-HMS/RAS mé
phéng ngép lut qui mé 16n cé st dung dir li¢u ra
da va GIS (Hinh 1). Két qua cia nghién ctru
duoc ung dung cho viéc du bao ngap lut & khu
vuc 16n.
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Hinh 1. So dd st dung md hinh HEC-HMS/RAS, mua ra da va GIS dé tinh toan ngap lut [8].
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Hinh 2. Kiéu cach md hinh s mé phdng ngép lut [7].

Béang 1. Cac md hinh 4p dung tinh toan ngép lut [7]
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Chris Nielsen (2006) [9]. da ing dung mo
hinh MIKE SHE dé tinh toan ngip lut ving
dong bang va tiéu thoat nudc do thi, da ap dung
cho khu viyc Péng Nam A dong duc dan cu sinh
sdng voi dic trung cac dong song 16n chay qua
cac ving dong bang triing va cac khu dé thi.

Nathalie Asselman va cac tac gia khac
(2009) da cong bd nghién ctu vé mot sb mod
hinh s6 md phong ngép lut. Tac gia da phan tich
cac kiéu mo hinh s md phong ngp lut (Hinh
2). Tac gia da chon 3 luu vyc tinh toan thu
nghiém: viung cua song Scheldt (Ha Lan) voi
dic diém dia hinh thip va duoc bao bé boi dé;
ving doc theo song Thames (Anh), c6 dong

bang thép triing c6 dé bao vé va luu vuc song
Brembo (Italia) véi dac diém dia hinh nui cao,
dong séng ddc. Qua nghién ctlru, cac tac gia di co
danh gia tdng quan viée ap dung cac kiéu mo hinh
md phdng twrong tng vaéi cac Iuu vire nhur sau:

+ Véi cac luu vuc song thap, ving ngap lut
rong, phang hodc ving cira song co ving ngap
lut rong thi 4p dung mo hinh 2 chiéu ¢6 ludi cau
trac hodc khong cau trac. Ciing c6 thé sir dung
0 rudng néu vung d6 mang tinh chat chtra 1a chu
yéu va thiéu s liéu dia hinh chi tiét;

+ Véi luu vuc song c6 dong séng doc va
ving ngap rong: néu ¢ du dit liéu yéu cau thi
st dung m6 hinh 2 chleu két hop véi dong
chinh; néu c6 du sb liéu vé mat cit ngang song
nhung thiéu tai liéu dia hinh thi dung mo hinh 1
chiéu két hop voi dong chinh.

+ Véi luu vuc song c6 dong séng doc va
ving ngp hep: thi sir dung mé hinh 1 chiéu
hodc 2 chiéu két hop v&i dong chinh; ciing c6
thé st dung md hinh 1 chiéu véi sy thay doi
khéi lugng va dong lugng giira cac 6.

+ Véi ving d6 thi khi c6 day du dir liéu:
ban dd dia hinh, ban d6 s do cao (DEM), dit
liéu khi tuogng thuy van thi st dung mo hinh 2
chiéu, véi mé hinh nudc nong day du & nhimg
noi c¢6 anh huong lén cia quan tinh cuc bo.
Hién nay dd c6 mo hinh 6 chira 2 chidu cho két
qua hop 1y tuy nhién chi phi tinh toan cao [7].

A. Pathirama va céac tadc gia khac (2011)
[10] dd phat trién mdé hinh EPA-SWMM5 dé
tinh toan ngdp lut d6 thi trén co s& mo hinh 2
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chiéu duoc don gian hoa két hop véi mé hinh
tiéu thoat Iii 1 chiéu SWMMS. Tac gia ciing di
sir dung két qua diu ra ctia mo hinh dé tinh toan
thiét hai do ngap lut. M6 hinh nay cling c¢6 hi¢u
qua trong viéc tinh toan t6i wu hé thdng tiéu
thoat nude do thi

Nguyén Mai Pang (2010) [11] di nghién
ctru danh gia rii ro Iii Iut tong hop cho ving
phan 1i song Pay thudc hé¢ thong song Hong.
Téc gia da st dung mo6 hinh MIKE 11, MIKE21
dé mo phong 1d viing nghién ctru dé dua ra danh
gia riii ro 1d lut tong hop trén cac miat: mbi nguy
hiém (d6 sau ngap, thoi gian ngép, toc do dong
chay), kinh t& (nha dan, st dung cong cong dic
biét, ha tﬁng co s6 xa hdi, ndéng nghiép), xa hoi
(dan sb, nhan thirc vé 1ii lut, gia tri tinh than, thu
nhap), moi truong (6 nhlem x61 mon, khong gian
mo), ton thuong (kinh té, x4 hoi, moi truong), rui
ro (mdi hiém nguy, ton thuong).

Zhifeng Li va céac tac gia khac (2014) [12]
d4 nghién ctru ngap ung d6 thi do mua bio bing
md hinh. Céc tac gia da s dung 6 tam gidc han
ché dé tinh toan ngap lut cho ving do thi.
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L. Liu va cac tac gia khac (2015) [13].da
nghién ctru ngdp ung do mua 16n bang mé hinh
May tu dong di dong CA (Cellular Automata).
Qua trinh tham, dong chay ctra vao, dong luc
dong chay dugc moé phdéng trén co so xu ly
trudc mot phﬁn nho dit liéu dia hinh d6 thi nhé
& Guangzho, mién nam Trung Qudc. Két qua
cho théy sai s6 muc nude ¢ dau ra 1a 4em; so
sanh voi ban db ngap lut cho thdy mé hinh nay
¢6 kha nang mo phong dong luc dong chay hiéu
qua; tdc d6 nhanh ctia md hinh dap ung duoc
yéu cau diéu hanh khan cip ¢ ving do thi

2.2. Cac nghién curu trong nuoc

Theo béo cdo Chi sd rui ro khi hau toan cau
2011 do t chirc Germanwatch cong bd thi Viét
Nam la nudc dimg thtr nam chiu énh hudng 16n
nhét cia cac bién cb cuc tri lién quan dén khi
hau trong hai thap ky tr¢ lai day. Trung binh
hang nam (1990 dén 2009) thién tai cudp di
mang sdng clia 457 nguoi, thiét hai udc tinh
trén 1,8 ty USD.
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Hinh 3. Phuong phéap nghién ctru du bao, canh bao lii va ngap ung [15].
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Theo [14], viéc ap dung cac mo hinh toan
dd c6 mot s6 cong trinh sau: Lé Xuan Ciu va
Nguyén Vin Chuong (2000), di ung dung
mang than kinh nhan tao (ANN) dé dy béo li
song Cau, Tra Khuc va séng Vé, Nguyén Hitu
Khai va Lé Xuan Cau (2000) di tng dung
mang than kinh nhan tao (ANN) dé du béo li
quét; Tran Thuc, Lé Pinh Thanh, Pang Thu
Hién (2000) di tmg dung md hinh mang thin
kinh nhén tao (ANN) dé tinh toan du bao lii cho
cac song Ta Trach, Tra Khtc, V€ va 1l quét trén
song Dinh; Trin Thanh Xudn, Hoang Minh
Tuyén (2000)] d3 sir dung mé hinh TANK dé
tinh toan 1d trén song Ta Trach; Bui Duc Long
ap dung mo hinh SSARR dé duy béo 1ii trén song
Tra Khtic (2001) va song Ca (2003).

L& Van Nghinh va Hoang Thanh Tung
(2007) [15] da tng dung cac mo hinh toan va
Heé thdng thong tin dia Iy dé xdy dung cac phuong
an du bao, canh bao 1ii va ngap lut cho cac song
16n & mién Trung. Phuong phap nghién ctru cua
tac gia dugc thé hién trén hinh 3.

2.3. Cac nghién cieu trén luu viec song Lam

Nam 2002, Trung tdm Thuy van tng dung
va K¥ thuat méi truong thude Truong Pai hoc
Thuy lgi [16].da thyc hién Dy an “Khéo sat,
diéu tra, tinh toan hoan nguyén 1ii 1978 véi thyuc
trang song Ca nhu hién nay”. Dy 4n da st dung
md hinh thay vin, thay lyc dé mo phong hé
théng song Ca. Dy an di chon so do tinh toan
thuy luc dong khong 6n dinh bién ddi cham dé
mo ta qua trinh truyén 1 trong song va trén cac
6 ruong ngap nudc; dung phan mém HEC-HMS
dé tinh dong chay tir cac nhap luu theo s6 liu
mua. Bui Buc Long (2003) [17]. da tng dung
md hinh SSARR d¢ du bao dong chay lii song
Ca tai Nam Dan. Két qua nghién ctru di duoc
dua vao str dung du bao tac nghiép cho hé
théng song Ca va cho két qua kha tot. Nam
2004, Vién Quy hoach Thuy loi [18] da thuc
hién Du 4n “Quy hoach téng hop ngudn nudc
song Ca. Nam 2011, Hoang Thanh Tung [19],
da nghién ctru dy bao mua, 1 trung han cho
van hanh h¢ thong ho chira phong lii - tmg dung
cho luu vuc séng Ca bao gdm: i) bang nhan
dang hinh thé thoi tiét gdy mua 16n trén luu

vuc; ii) dic diém, t6 hop li va két qua méd
phong mé hinh todn thiy van tinh toan va du
bao 1ii dén cac ho chira, nhap luu khu gilta trong
hé thong, iii) m6 hinh m6 phong hé thong ho
chura két hop v6i cac quy tic phdi hop van hanh
cac hd chtra phong 1 cho luu vye. Nam 2012,
Tran Duy Kiéu [20], da “Nghién ciru quan 1y 1
lon luu vue song Lam bao gom: 1) phan tich,
tong hop cac nguyén nhan, dic diém 1 16n va
t6 hop 1t 16n trén luu vuc song Lam; ii) xéc
dinh duoc qui ludt bién dbi dinh 1d theo dién
tich luu vuc song trén hé théng song Lam; da
x@y dung duoc bang nhan dang dau hiéu i 16n
tai mot sd tuyén soéng, budc dau phuc vu cong
tac canh bao, du bao li 16n. Nam 2013, So
Nong nghiép va Phat trién nong thon thyuc hién
Dy an: “Quy hoach tiéu ving Nam — Hung —
Nghi va Thanh phd Vinh, tinh Nghé An dén
nam 2020, tam nhin 2050”. Dy an da st dung
mo hinh thury Iyc MIKE11 d&& mé phong 1ii trén
hé théng song Ca tir tram thuy vin Nghia
Khanh, Ctra Rao vé ctra bién; dong thoi du 4n
da md phong lii vung Nam — Hung — Nghi va
thanh phd Vinh.

3. Tinh hinh ung ngap lru vwe song Lam
3.1. Hé théng séng Lam

Séng Lam (Song Ca) bit ngudn tir Lo,
chay qua hau hét dia phéan tinh Ngh¢ An, dén ha
luu ving Hung Nguyén song t1ep nhan phu luu
song La tir Ha Tinh va d6 ra bién tai Cira Hoi.
Luu vuc hé théng séng co toa do dia Iy tur
18°15' dén 20°10'30" vi do Bac; 103°45'20" dén
105°1520" kinh d6 Poéng. Luu vuc hé théng
song Lam nam trén hai quéc gia, phan thuong
ngudn nam trén dit tinh Phong Sa Van va Sam
Nua cta Lao. O Viét Nam, luu vyc song nam
trén dia phan cta 3 tinh Thanh Ho4, Nghé An,
Ha Tinh. Trén luu vyc hé thong song Lam di
va dang xay dung nhiéu ho chira nuée 16n nhu:
hd soéng Sao; Ban Méng Ban V&, Khe B6 trén
song Lam; Thac Mubi. H6 Ho, Ngan Truoi trén
song La. Pay déu 1a cac hd chira da myc tiéu nhu
phong Iii, phat dién, cép nudc cho luu vuc hé
théng séng Lam.
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Hinh 4. Ban d6 ving ha du luu vuc song Ca.
3.2. Vung nghién cutu

Vung nghién ctru chon 3 luu vuc c6 dic
diém khac nhau & ha luu luu vuc sé6ng Lam: luu
vuc séng RO, luu vuc song Gang, khu vuc
thanh phd Vinh va ving phu can (Hinh 4).

3.3. Tinh hinh muea, li trén luu vuc séng Lam

Trong nhitng nam gan day da co sy gia ting
dang ké cac tran 13 16n, dic biét 16n trén hé
thong song Lam. Theo s6 lidu quan tric trén hé
thng séng Lam tir ndm 1978 dén nay, céc tran
tran 10 16n, dac biét 16n, 1i lich s da xuét hién
nhu sau: trén song Nam Mo: 1971, 1973, 2005,
2011; 2012; trén song Hiéu: 1978, 1980, 1988,
1990, 1991, 2007, 2009; 2011; trén song Ngan
Sau: 1978, 1979, 1983, 2002, 2007, 2010; trén
song Ngan Pho: 1978, 1983, 1989, 1996, 2002,
2006, 2007, 2008, 2013; trén ha luu séng Lam:
1978, 1980, 1988, 1996, 2002, 2007, 2009.

Thanh phé Vinh va ving phu cin chju cac
dot ngdp ung 16n sau: 1963, 1964, 1971, 1973,
1978, 1989, 2010. Qua sb liéu théng ké nhan
thiy:mwa 16n gay ngap ung & ha luu luu vuc
song Lam chi yéu xay ra vao thang IX va X;
nguyén nhan gdy mua do bdo két hop véi
khong khi lanh hodc do bdo lién tiép xay ra;
luong mua 16n tap trung 3 - 4 ngay.

3.4. Thiét hai do i lut gdy ra

Li, lut d3 gay nhiéu thiét hai vé& nguoi va
cua trén luu vuc song Lam. Pac biét nam 1978

d3 1am chét 166 nguoi; ngap ung 9.698 ha lia;
7.235 ng6i nha bi troi, dd; 378 dap nho bi vo; 4
dap vura va 16n bi tran bo. Thang X/2010, trén
ving nghién ciru da xdy ra mua rat to, tong
lwong mua ca dot dat 900-1200mm, luong mua
ngdy 16n nhét tai Vinh dat 390.2 mm. Thanh
phd Vinh bi ngip nghiém trong. Thiét hai do
dot muwa thang X/2010 tai thanh phd Vinh va
vung phu can lam ngédp, hu héng: 10.166 ngdi
nha, 52 tram bom, 1.010 ha ao hd, 3.596 ha lda,
5.823 ha ngd, 600 ha lac, 1.836 ha hoa mau cac
loai, 300 ha khoai lang; Isat: 50m dé, 200m kénh;
Téng thiét hai udc tinh 1én dén hang tram ty.

4. Két luan

Nguyén nhan giy ra ngdp tng la do mua
16n tap trung trong thoi gian ngin roi tai cic
ving ha luu séng c6 dia hinh thép triing, két
hop vé6i 1i tir thuong ngudn d6 vé hodc cong
thém su anh huéng cua triéu cuong lam cho
nuéc khong tiéu thoat kip ra song hodc bién.
Ngép ng di gy nhidu thiét hai vé ngudi, tai
san va anh huong nghiém trong t&i kinh té xa
hoi trong nhimg khu vuc 16n. Ngap tung co thé
phan thanh 3 dang chinh: 1) Ngép ung do mua
16n 1am cho nudc khong thé thoat kip Loai
ngap ung nay xay ra & ving c6 do dbc nho,
mién ddng bang va dé thi; 2) Ngap ung do 1
chong 1én 1ii (1ii trén soéng, 1 do xa i cia thiy
dién), hanh lang thoat 14 kém va 3) Ngép ung
d6 thi boi hé thong tiéu thoat nude kém do quy
hoach khéng hop 1y két hop tac dong cua Bién
dbi khi hau 1am gia ting lvong mua cuc doan
va triéu cuong. Hién nay, chuwa co mot cong
trinh ndo nghién ctru 1y giai chi tiét cac van dé
ngap ung phu hop véi yéu cau thyc tién hién
nay. Céac nghién ciru vé cdc mo hinh ung ngap
do lii ty nhién, do anh huong ctia hé théng hd
chira, do tiéu thoat 1ti khu vuc d6 thi chinh la
co so khoa hoc dé thiét 1ap bai toan xac dinh
nguyén nhan gdy ung ngadp ha du song Lam,
dugc giai quyét bang mé hinh toan thuy van,
thuy lyc, tir 46 xac dinh dwoc cac thanh phén
trong t6 hop cac nguyén nhan gy tng ngap, dé
xut cac giai phap giam thiéu thiét hai. Két qua
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nay s€ dugc cac tac gia trinh bay trong cac cong
bo tiép theo.
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Situation Analysis and Flood Inundation
Downstream Lam River Basins

Nguyen Thanh Son', Phan Ngoc Thang', Nguyen Xuan Tien?
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Abstract: This paper introduces the research situation of flooding due to heavy rains and floods in
the world from which researchers solving the Lam River downstream flooding. From the scientific
review found that in order to clarify the causes due flooding Vinh City, Nghe An in particular, and
downstream river float them to solve mathematical models in hydrology and hydraulics for 3 cases
D)natural flooding; 2) floods have affected the system's reservoirs and urban flooding. From the separate
problem that can aggregate to propose adaptation measures against flooding downstream Lam River.

Keyword: Heavy rain, flooding, flood, Lam River.



