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Bai bdo khoa hoc
Panh gia rii ro ngap lut khu vue ha lwu song Tra Khic - sOng Vé,
tinh Quang Ngai dwdi tac dong cua cac hoat dong Kinh té - xa hoi

Hoang Thai Binh?, Nguyen Béch Tung', Nguyén Hong Thity!, Mai DPirc Hoang!, Pao
Pinh Cham?, Nguyén Twong Vi3, Tran Ngoc Anhl*

! Trung tam Pong luc hoc Thity khi Méi truong, Trudng Dai hoc Khoa hoc tu nhién, Dai
hoc Quéc gia Ha Noi; bachtung_cefd@hus.edu.vn; tranngocanh@hus.edu.vn;
nguyenhongthuy@hus.edu.vn, maiduchoang_t65@hus.edu.vn
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3 Chi cyc Thiy loi, S& Nong nghiép va Phat trién nong thon tinh Binh Dinh;
vint@snnptnt.binhdinh.gov.vn

*Tac gia lién h¢: tranngocanh@hus.edu.vn; Tel.: +84-915051515

Ban bién tdp nhan bai: 15/7/2024; Ngay phan bién xong: 29/8/2024; Ngay diang bai:
25/1/2025

Tém tat: Trong nhitg ndm qua, 1ii lut d3 va dang gay ra rat nhidu nhing thiét hai nghiém
trong vé kinh té - x4 hoi va con ngudi trén thé gidi cling nhu tai Viét Nam. Tai Viét Nam,
hang nam lii thudng xuyén xay ra gay thiét hai rat 16n cho cac khu vuc mién trung céc tinh
¢6 song 16n nhu séng M4, song Ca, song Vu Gia - Thu Bon, song Tra Khuc - sdng Vé,...
Hién nay, cac phuong phap danh gia rui ro thuong mang tinh chét dinh tinh, dién tich rai ro
chua duoc cu thé gia trj trén cac luu vuc séng 16n dat biét nhu luu vue song Tra Khiic - song
V¢. Do vay, nghién ctru nay da théng ké thiét hai, rai ro do 18, ngdp lut giy ra béng cong cu
DEFLT-FIAT dé danh gia rui ro do 1i voi két qua tinh toan dugc quy ra don vi tién (VND).
Trong nghién ctru da sir dung két qua tinh toan ngap lut (dir liéu hiém hoa theo céc kich ban
tuong ing vi tan suat xudt hién duoc mo phong bang mo hinh MIKE), dir liéu sir dung dat
(d6 16 dién) va cac ham thiét hai cua cac ddi tuong khéac nhau lam dau vao cho cong cu
DEFLT-FIAT. Nghién ctru da tinh toan véi mtc do rui ro do lii hang ndm khoang 12,8 ty.
Céc khu vuc c6 murc do rui ro do 1l 16n s€ tap chung tai TP. Quang Ngai, Son Tinh va Tu
Nghia.

Tur khoa: Ngép lut; Rui ro do ngap lut; Séng Tra Khic - sdng Vé.

1. Gi6i thi¢u

L1 lut 1a mot dang thién tai gy ra nhiing thiét hai nghiém trong vé nguoi va tai san. Tai
Viét nam hang nam, i lut khong chi gy ra cai chét va thuong tich cho hang trim nguoi, pha
huy hang nghin ngdi nha, co sé ha ting: dudng sa, cau cbng, truong hoc ..., nén kinh té bi
dinh tré do giao thong bi chia cit, san xuit nong nghiép bi mat trang..., lam ting nguy co
bung phat cac dich bénh sau thién tai [1-3]. Trudc nhiing thiét hai nang né do lii lut gay ra,
nham phong tranh va giam thiéu thiét hai da c6 nhiéu nghién ciru clia ca trong va ngoai nudc
[4] vé cac hudng nhu: nghién ctru canh bao, dy béo 1i lut; xay dung cac ban do ngap lut phuc
vu phong tranh va giam nhe thién tai; nghién ctru quy hoach b6 tri cac cong trinh chinh tri ..

St dung cac phuong phap lugng hoa duge mure do ton that do 1a lut va xdy dung ban do
phan bd khong gian cua rui ro 1t lut la xu huéng duoc ap dung phd bién ¢ cac nude tién tién
va budc dau da dugc ap _dung tai Viét Nam. Da c6 nhiéu nghién ctru thanh 1ap cac ban dd
ngap lut dua trén viéc diéu tra khao sat vét 1ii [5], két hop mo hinh toan va cong cu GIS [6],
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sir dung anh vién tham va coéng cu GIS [7], hay nhu: két hop dit liéu mua IFS thiét 1ap mo
hinh mé phong d6 sau ngap hd trg cac nha quan 1y hoach dinh ké hoach phong chéng trong
twong lai [8], xy dung hanh lang thoat 1d cho céc luu vue song bang viéc sir dung m6 hinh
mo phong 1ii két hop chdng chap cac ban db sir dung dat, str dung mé hinh toan nham du bao
cac kich ban v& dap gy ngp lut [9]... CO thé thiy trong cac phuong phap nghién ctru vé li
lut, phuong phap st dung mo hinh dé xay dung ban dd ngap lut trén co sd tin sudt trong qua
khir nham xay dung cac kich ban phong chdng, giam nhe thién tai va udc lugng thiét hai do
1 lut gay ra 1a phuong phap da duoc sir dung nhiéu va cho két qua dang tin cdy.

Dé danh gia tic dong cuia cc loai hinh thién tai dén cac hoat dong phat trién kinh té - x4
hoi thuong dugce st dung thong qua cac ham thiét hai. Tuy nhién, chua c6 mot moé hinh toan
dién nao duoc dé xut, 1y do 1a sy phu thuoc manh mé& cta quan h¢ gitra cac bién thién tai (la
lut, han han, xAm nhép min ...), mirc d6 thiét hai do nd giy ra véi cac diéu kién dia ly, diéu
kién khi hau, sy phat trién kinh té - xa hoi nhu: st dung dat, phat trién kinh té ...; d6 chinh
xac cua danh gia thiét hai con phu thudc vao yéu td bat dinh trong cac nguén dir liéu duoc st
dung [10, 11]. Chinh vi c4c yéu t6 néu trén nén ham thiét hai ¢ tinh dia Iy va thudong dugc
hi€u chinh cho tirng khu vue, tirng muc tiéu cu thé va loai hinh sir dung dét, dién hinh 1a cac
nghién ctru cho khu vuc day du dit liéu c6 thé xay dung cac ham thiét hai riéng hodc khung
phuong phap chuan dé danh gia rai ro thién tai [12—17]; hodc nhitng nudc dang phat trién
v6i s6 liéu vé cac loai hinh thién tai thuong khong duoc cung cap day du, dir liéu tuong doi
it [18-21].

O Viét Nam, danh gia thiét hai va tac dong do lii lut gy ra [17] da xac dinh ty 1¢ nhay
cam cua cay tréng tai trng d6 sau ngdp khéac nhau dua trén dir li€u thu thap tai tinh Quang
Nam, [16] gia dinh thiét hai do 1ii ting theo d0 sdu ngap theo 3 dang ham don bién (ham béc
hai, ham mii va ham chit S). Xay dung ham lookup da bién dé wéc lwong thiét hai do 1 Iut
dbi voi cay lta dua trén phuong phap nghién ctru thir cip, bao gdm viéc thu thap va tich hop
cac nguén thong tin thir Cép phan manh vé thiét hai lta do ngap lut va dir liéu thu thép dugc
theo cac tran It & khu vyc nong thon phia nam luu vue song Ca [22].

Hang nam lii thudng xuyén xay ra gdy thiét hai rat Ién cho cac khu vic mién trung céc
tinh c6 song 16n nhur séng M4, song Ca, song Vu Gia - Thu Bon, song Tra Khic - song Vé,. ..
Hién nay, cac phuong phép danh gia riii ro thuong mang tinh chét dinh tinh, dién tich rui ro
chua duoc cu thé gia tri trén cac luu vuc song 16n dat biét nhu Iuu vue song Tra Khtic — sng
Vé. Luu vyc séng Tra Khuc - séng Vé co dién tich luu vuc nam gan tron ven thudc tinh
Quang Ngdi, 1a luu vuc 16n thude cac tinh Trung Trung B, c6 vai tro quan trong trong sy
phat trién kinh té - x4 hoi ctia tinh va ca khu vuc Trung Trung Bo. Hang nam trén luu vyc
thuong xuat hién 1d 16n gay thiét hai toi san xuat nong nghiép, nudi trong thity hai san, ngap
lut cac khu d6 thi, dan cu thudc dia ban thanh phd Quang Ngii ... Do vay, nghién ctru nay da
thong ké thiét hai, riii ro do 11, ngap lut giy ra bang cong cu DEFLT-FIAT dé danh gia rii ro
do lii voi két qua tinh toan duoc quy ra don vi tién (VND).

2. Dir liéu sir dung va phwong phap nghién ciru

Quang Ngii 1a mot tinh ven bién ndm & viing Duyén hai Nam Trung b, trai dai tir 14°32"
dén 15°25' vi d6 Bic, tir 108°06' dén 109°04' kinh d6 Péng, twa vao diy nui Truong Son
hudng ra bién Pong. Nén kinh te ctia tinh ¢ vai trd quan trong d6i véi sy phat trién cua tinh
cling nhu khu vye. Nam 2023, tong san pham trén dia ban (GRDP) tang (2,24%) so v61 nam
2022; GRDP binh quan dau nguoi udc dat 4.283 USD/ngudi; Co cau kinh té: Cong nghiép-
xay dung va dich vu chiém ty trong 68,6% (ké hoach 66-67%); nang suit lao dong xa hoi
ting 2,4%; von dau tu thuc hién trén dia ban dat 31.181 ty dong; ty 1 d6 thi hoa dat 37,0%
[23]. Ha luu hé théng song Tra Khuc - s6ng Vé bao gdm phan dién tich ty nhién cua luu vuc
séng Tra Khic - séng Vé duoc tinh tir dp Thach Nham va hé thdng kénh chinh Béic, Nam
vé& phia bién, 1a noi tap trung cac khu dan cu, hanh chinh va kinh té 16n cua tinh. Theo QD
1456/QD-TTg [24] khu vuc ha luu song Tra Khuc - song Vé duoc quy hoach thanh cum d6
thi va trung tdm dich vy, trung tam dau méi sinh thai bién, hau can nghé c4, vung kinh té
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nong nghiép. Dién tich nay bao gdm dién tich ty nhién cac huyén Son Tinh, Tu Nghia, Mo
Dtic, Nghia Hanh va thanh phd Quang Ngdi. Véi dién tich tu nhién khoang 1055,39 km?,
trong d6 dat nong nghiép chiém 49,28%, dit 1am nghiép chiém 25,5%, dat & chiém 6,5%,
con lai 1a cac loai dat
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cao, chay song song véi
duong bo. Ha luu hudng
chay cua song c6 hudng Tay - Pong. Khu vyc gan cira séng Tra Khic - song Vé 1a trong
diém thudng xuyén bi ngap lut boi cac yéu td dia hinh song déu ddc ¢ phan thuong luu, mang
lu6i song co dang nan quat, nude tip trung nhanh. Khu vire cira song bi cac dai cat ven bién
che chin lam giam kha ning thoat 1ii gy nén hién tugng ngap lut [21].

Hinh 1. Khu vuc nghién ctu.

2.1. Dit liéu svr dung
2.1.1. Dir liéu dia hinh

- Str dung ban dd ty 1€ 1/10.000 toan bo khu vuc ha luu va 1/2.000, 1/5.000 khu vuc
thanh ph6 Quang Ngii thudc ha luu song Tra Khic.

- Dia hinh long dan khu vyc tir tram thily van Son Giang dén cira bién trén song Tra
Khic, duogc ké thira tir tai liéu du an Pap dang Tra Khuc do dac ndm 2018. Pia hinh 1ong dan
song Tra Khuc tir dp Nudc Trong dén cira bién duge do méi va do bd sung, song Pak Prinh
duoc do dac nam 2020.

- S6 liéu dia hinh cac tuyén dé, dudng giao thong chinh khu vuce du an duge do dac boi
Tong Cong ty TVXDTL Viét Nam do v& nam 2019.

- Dit liéu do dac dija hinh bd sung do Vién Dia 1y thuc hi¢n trong du an CT0649.01/21-
23: “Ung dung cong nghé Pia khong gian trong viéc xdy dung cic mo hinh phuc vu canh
b4o tai bién thién nhién” cac nam 4/2022, 3/2023 va 5/2024.

2.1.2. Dt liéu khi tugng, thuy van

- Tai liéu mua: Mua gio thoi doan cac nam hi¢n trang trong vung du an co6 cac tram: Ba
To, Gia Vuyc, Son Tay, Son Ha, Son Giang, Minh Long, Tra My, Tra Béng, An Chi, Song
V&, Tra Khuc, Chau O va Quang Ngii c6 s6 liéu do mua gio twong d6i day du va tin cay. Do
d6 lya chon cac trin mua véi thoi doan sau dé dua vao hiéu chinh, kiém dinh mo hinh va tinh
todn mua hién trang cho moé hinh thuy luc: 28/9/2009 + 4/10/2009; 14 + 20/11/2013; 3 +
9/11/2017; 27/10/2020 + 02/11/2020.

- Tai liéu thay vin: Qua trinh (Q~t) dén va xa cac hd Pk Prinh, Nudc Trong thdi doan
3 +9/11/2017; 27/10 + 02/11/2020. Qud trinh (Q~t) tai tram thily van Son Giang va An Chi
cac thoi doan: 28/9/2009 + 4/10/2009; 14 +20/11/2013; 3 +9/11/2017; 27/10 + 02/11/2020.
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2.1.3. Dit liéu vé kinh té - x3 hoi

- Tai liéu ban dd hé théng thuy h¢ bao gé)m: song, hd, ao, kénh rach...vung ha du luu vuc
sobng Tra Khc.

- Tai liéu giao thong bao gdm: cac duong lién x4, lién thon va cac cong trinh giao théng
nhu cau, cong qua song sudi.

- Tai liéu ban dd cac cong trinh cong cong ving du an nhu trudng hoc, am miéu, Uy ban
Nhan dan,...

- Tai liéu bao cdo tong két kinh té - xa hoi, quy hoach, nién giam thong ké cua tinh Quang
Ngii giai doan 2015 - 2020, nién giam théng ké tinh Quang Ngii nim 2021, 2022.

2.1.4. Dit liéu ban d6 sir dung dat
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lam nghiép, dat Hinh 1. Ban db sir dung dat theo nhom dat trén dia ban tinh Quang Ngii [25].

dan cu, dit du
lich, dat co s& ha tang thiét yéu, dat cong nghiép, dat giao thong va dat cong cong. Ban do st
dung dat sau khi x1r 1i dugc thé hién dudi Hinh 2.

2.1.5. Dit lidu gia tri dat

Gia trj kinh té ctia dat dya theo s6 liéu tir Du 4n Ting cudng hd trg Gmg pho véi thién tai
ving ven bién Viét Nam - Giai doan 2 do ICEM thyc hién. Céc gié tri nay la cho timg qudc
gia va dua theo mdi quan hé GDP [26]. Cac gi tri khong co trong béo céo thi s& duoc thu
thap tir cac ngué)n khac: tir cac du 4n tham khdo, thi¢t hai do dia phuong danh gid va y kién
clia cac chuyén gia dya trén kinh nghiém ban dia. Cac gia tri da dugc diéu chinh dén nam
2023.

Bang 1. Gia trj kinh té timg loai dét [26].

TT Loaidit il trikinh téthu  Nim ciia Gia tri kinh té Neudn
: thép tir nguon nguon (2023) VND/m? g

1 Lda 1749 US$/ha 2010 9.843,8 JRC Vietnam

2 Cfér'j‘” 1749 US$/ha 2010 9.843,8 JRC Vietnam

3 Rimg 0.17 US$/m? 2016 8.054 Sri Lanka 2017

Ngu .
4 i 1749 US$/ha 2010 9.843,8 JRC, Vietnam
nghiép
5 Khudan 42 US$/m? 2010 2.371.458,3 JRC, Vietnam Residential

cu
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TT Loaidit Gidtrikinhtéthu  Nam ciia Gid tri kinh té Neudn
: thap tir ngudn ngudn (2023) VND/m? g
cong 86 US$/m? 2010 4.877.150,2 JRC, Vietnam
nghiép
Giao 1 US$/m? 2010 58.167,8 JRC, Vietnam
thong
Co s6 ha
8 tang 129 US$/m? 2010 7.293.353 Expert Judgement
thict yeu
A 1 0,
CE)ng 4.474.4 _Estlmated 50% of _
cong Agriculture for landscaping
10  Dulich 95 US$/m? 2010 5.369.339,6 JRC, Vietnam

2.1.6. Dit 1iéu ham thiét hai

Ham thiét hai str dung trong nghién ctru ndy da duoc ké thira cac nghién ctru trude day:
cy thé trong Dy 4n Ting cudng hd trg tmg pho véi thién tai ving ven bién Viét Nam - Giai
doan 2 do ICEM thyc hién [26] d3 x4y dyng ham thiét hai do 1ii dbi voi 10 loai dat. Déi véi
cac loai dat dugc phan loai, ham thiét hai va gia tri kinh té duoc thu thap dya trén tai liéu va
gi4 tri dia phuong thich (mg. Cac yéu to thiét hai c6 ngudng bat dau tir 10cm dé giai thich
cho su khong chic chin ctia md hinh va c6 y kién chung rang mot vai cm ngap lut s& khong
gdy ra thiét hai. Tuong Ung voi mdi mic d6 sau ngdp lut s€ twong trng véi muc do thiét hai
trén gia tri dat. Cu thé dugc minh hoa trong Hinh 3.

A B Ham thiét hai

Do séu Mdc do
1 | ngap(m) thiét hai
2 0 0
3 0.1 0
4| o035 0.13 - "
5 0.5 0.25 P s D
6 1 0.38 £ 2
7. 15 0.5 3 o
8 2 1 -
9 3 1
10 B 1
11 5 1
12 6 1

Lda
—Nguw nghiép

—Giao thong van ta

—Du lich
Hinh 2. Gia tri ham thiét hai di vi mdi loai dat.
2.2. Phuwong phap nghién ciru

Nghién ctru da tiép can tu viéc thu thap cac dir lieu dau vao (dia hinh, s6 liéu khi tuong
thity van, ban do st dung dét, tai liéu kinh té - xa hoi,...) cho mé hinh, cong cu tinh toan rii
ro do lii. Sau d6 tién hanh xay dung mé hinh ngap Iut tir cac ngudn dir liéu di thu thap dé
tinh toan, xay dung ban dd ngap lut theo céc kich ban (dir li¢u hiém hoa). Song song voi do,
nghién ctru da xur li dir liéu sir dung dat thanh 10 loai str dung dat (dir liéu phoi 10) va xir li
dit liéu ham thiét hai. Cac dit liéu sau khi d3 chuan hoa s& thanh dau vao cho cong cu DEFLT
FIAT dé tinh toan thiét hai, rui ro do I, ngap lut. Két qua tinh todn tir cong cu DEFLT FIAT
s& dugc trinh bay 1én ban d6 thong qua cong cu GIS. Cu thé cac bude thuc hién, so d6 nghién
ctru thé hién trong Hinh 4.

2.2.1. Phuong phap mo hinh

Phuong phap nay duoc thuc hién trén co sO tan dung tbi da su phat trién cua céng nghé
thong tin trong linh vyc nghién ctru phat trién mo hinh ngép lut trong nudce va trén the gioi,
cu thé 1a cdc mod hinh toédn thiy van thuy luc ho mé hinh MIKE nhu MIKE NAM, MIKE 11,
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MIKE 21, MIKE FLOOD. St dung cong cu md hinh dé tinh toan, mé phong dong chay dén,
lugng mua sinh ra dong chay, dién toan dong chdy trong song, dong chay 1, ngap lut.

Hinh 3. So db cac budc nghién ciru.

2.2.2. Phuong phap danh gié rii ro

DEFLT-FIAT la mét céng cu md ngudn mé duoc xay dung va phat trién dua trén Python
boi Deltares dung dé danh gia tac dong kinh té truc tiép dén cac dbi twong qua cac 16p sir
dung dit theo myc dich st dung. Trong bai bao nay, phuong phap danh gia rai ro ngap lut sir
dung DEFLT-FIAT lam cong cu trung gian dé tinh toan cac gi tri vé thiét hai, riii ro (quy ra

tién t&) duoc tinh toan g
cho cac kich ban tan E

suit 18 Néu thiét hai
1a nhitng ton that do 1
su kién 1l gay ra (tinh
theo don vi tién té),
thi rai ro 13 tong tat ca
cac ton that do cac su
kién 1i gay ra, gia tri
rui ro s€ co don vi tinh
la: “tién/ nam” [27].
Cu thé dugc thé hién
trong Hinh 5.

Cong cu DEFLT - FIAT cho phép tinh toén tac dong do cua lii lut 1én nhidu ddi tuong
khac nhau. Cong cu gdm 2 thanh phan chinh: thanh phan thiét 1ap théng s (gdm cac file dau
vao dang GeoTiff hoac ASCII cua cac ddi tuong phoi nhiém, cic ham thiét hai ciia nhiing
dbi twong can danh gia va gia tri ngudng thiét hai 16n nhit cua chung), viéc khai bao cac
thong sd ky thuét s& thuc hién trén file excel cdu hinh; va thanh phan 15i tinh toan (gom
chuong trinh tinh da dugc déng goi) [27]. Sau khi thiét 1ap cac tham sb trong thanh phan 1,
15i tinh toan nay sé& sir dung dé dua ra cac két qua danh gia dudi dang ban dd & béo cdo. Cac
ban dd nay co thé dugc md bang nhiéu chuong trinh GIS phd bién hién nay nhu ArcGIS,...

DEFLT - FIAT di va dang duoc ap dung trong mét s du an: Trong phién ban méi Mo
hinh SSM 2015 cho Ha Lan; Ung dung trong dy an EU-FP7; Cac du 4n & Thé Nhi Ky; Dy

Tén suét xuat hién

Hinh 4. Nguyén ly tinh toan rti ro dya trén thiét hai.
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an hd tro kha ning phuc hdi cac nguy co ven bién Viét Nam; Va nhiéu nghién ctru ctia sinh
vién & Campuchia, Bangladesh, An B¢ [27].

2.2.3. Phuong phap xay dung ban d6 ngap lut, rai ro

Str dung két hop mo hinh tinh toan thuy vin thiy luc két hop voi cong cu GIS dé xay
dung ban do ngp lut. Sir dung cong cu mé hinh dé tinh todn, moé phong dong chay dén, luong
mua sinh ra dong chdy, dién toan dong chay trong song, dong chay 1ii, ngap lut. Sau d6 tur
cac két qua tinh toan murc do ngap lut cia mo hinh thuy dong luc va cac s liéu vé kinh té -
x4 hoi phan theo hanh chinh sé& st dung phuong phap ban d6 dé phén tich tac dong theo khong
gian dén cac hoat dong san xuét ndng 1am ngu nghi¢p, hoat dong cong nghiép, dich vu va
cac hoat dong kinh té khac trong diéu kién hién trang va quy hoach hién co6 va hién thi cac
khu vue c6 ngap lut 1én trén ban dd. Tir cac két qua tinh toan mirc d6 rai ro do ngap lut va
cac sb liéu vé kinh té - xa hoi phan theo hanh chinh s& sir dung phuwong phap ban dd dé thé
hién cac két qua hién thi 1én ban dd. Mtrc d6 rui ro 1d lut ¢6 thé duoc phan anh trong vung
ngap 1l véi cdc mue dd thiét hai duge phan chia theo gié tri tién (VND).

3. Két qua va thao luin

3.1. Két qua tinh todn ngdp lut

Trong nghién ctru, b mo6 hinh MIKE 11 dugc thiét 1ap véi bién trén 1a luu luong xa qua
hd tai ha luu hd chira Dik Prinh, Nudc Trong, Son Tra 1, bik Re (thudc phﬁn song chinh
Tra Khuc) tram thity van An Chi (séng vé) va cac nhap luu khu giita dugc tinh toan bang mo
hinh MIKE NAM, bién dudi tai ctra Pai (Quang Ngai) (Hinh 6a, Hinh 6b). M6 hinh MIKE
21 véi dién tich phan tir 16n nhét 1a 2.580.150 m? (khu vuc ngoai bién), dién tich phan tir nho
nhit 225 m? (khu vuc tuyén cong trinh), dién tich phan tir trung binh khoang 6700 m?. Luéi
tinh toan sir dung ludi hdn hop phi cau tric két hop ludi cong truc giao, tong sé phan tir 1a
100.079 cho khu vuc ha luu séng Tra Khic (Hinh 6¢) va két ndi véi mang song trong MIKE
11 bang cong cu MIKE FLOOD (Hinh 6d) [27].

@ Biéntrén o A
A Bién dudi -’" h 4
S
Vi Trakhioc %
o b
NuécTrong &
10000 ._',é&
o - LB
oies
| > o
. £ BikRe
a - So d0 mé hinh MIKE NAM. b - So domo hinh 1 chiéu.

e |

¢ - Ludi tinh toan 2D trong mo hinh MIKE 21. d - Két n6i mé hinh 1D-2D trong MIKE FLOOD.

Hinh 6. Thiét 1ap m6 hinh MIKE tinh toan muac d6 ngép lut.
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ANCHI, Observed RunOff [m"3/s] --------

ANCHI, Accumulated Qobs. Million [m*3] ---------
ANCHL Simulated RunOff [m*3/s]

ANCHI, Accumulated Qsim. Million [m*3] ———
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Hinh 5. Pudng qua trinh luu luvgng va tong luwong 1 dén va thyc do tai An Chi nam 2013.
ANCHI, Observed RunOff [m"3/s] --------- ANCHI, Accumulated Qobs. Million [m"3] +=-=r==--
ANCHI, Simulated RunOff [m"3/5] ——— ANCHI, Accumulated Qsim. Million [m"3]
i | :
3000 &Y b 600
Do SSSNRRRIRS SUSRP 1 - AU - OV (1 SRS SR S : 400
10003 2003
0 o ; ; ; i ; it : ; ;
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
2017-11-04 11-05 11-06 11-07 11-08 11-09 11-10 2017-11-04 11-05 11-06 11-07 11-08 11-09 11-10

Hinh 6. Pudng qua trinh luu lwgng va téng luong it dén va thuc do tai An Chi nam 2017.

DAKRING, Observed RunOff [m"3/s] --=---=--

DAKRING, Accumulated Qobs. Million [m*3]
DAKRING, Simulated RunOff [m"3/s]

DAKRING, Accumulated Qsim. Million [m*3]
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Hinh 7. Pudng qua trinh luu luvgng va tong lugng 1 dén va thyc do tai ho Dak Prinh nam 2020.
NUOCTRONG, Observed RunOff [m*3/s] =-s=s==--

NUOCTRONG, Accumulated Qobs. Million [m"3] ---------

NUOCTRONG, Simulated RunOff [m"3/s] ——— NUOCTRONG, Accumulated Qsim. Million [m"3]

00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
20201027 1028 10-29 10-30 10-31 1101 1102 2020-10-27  10-28 10-29 10-30 10-31 11-01 1102

Hinh 8. Puong qua trinh luu lugng va tong luong lii dén va thuc do dén hd Nudce Trong nam 2020.

B thong s6 md hinh MIKE NAM cho két qua kiém dinh kha t6t, sai s6 gc quan phuong
trung binh tong cong R? va sai sd téng luong tai tram Thiy van An Chi kha cao: R? > 0,9;
WLB < 2%. Tai ho Nude Trong va Pak Prinh: R? dao dong tu 0,7 dén 0,83 qua cic nam,
WLB dao dong tur 0,5% dén 9,1%. Qua trinh 11 thuyc do va tinh toan tai tram thily van Son
Giang nam 2013 va 2017 khi ¢6 van hanh hai ho 1a kha sat nhau. Do d6 str dung bé thong sd
nay dé tinh toan qué trinh 1 dén céc luu vuce nhap luu cho toan bé luu vuc ha luu sdng Tra
Khic - song Vé. Két qua so sanh duoc thé hién dudi Bang 2.
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Bang 2. Sai sb tinh toan hiéu chinh va kiém dinh mé hinh MIKE NAM.

STT Tram Hiéu chinh/Kiém dinh Nim R?  Sai s6 tong lrong (%)
1 An Chi Hiéu chinh 2013 0,90 -1,2
2  AnChi Kiém dinh 2017 0,92 1,6
3  Dakbrinh  Kiém dinh 2020 0,84 -0,5
4 Nudc Trong Kiém dinh 2020 0,77 -3,2%

Sau khi nghién ctru hé thdng song, hd chira, cac tai liéu khi tuong thuy vin trén toan luu
vuc Tra Khic - séng Vé dé lwa chon tran lii dai dién nhu tran 1d cudi thang 10/2020 dé hiéu
chinh mé hinh va kiém dinh lai v&i 2 tran 1o thang 11/2013 va tran 1& 11/2017 va céc vét 1
duoc diéu tra tai thuc dia trong dot khao sat cic ndm xay ra lil twong tmg [27].

The do)
50 0 70 80

¢) Tram thuy van Tra Khue d) Twong quan vét 1i nam 2020

Hinh 9. Puong qua trinh myc nudc, vét 10 tinh toan va thuc do tai cac tram va cac diém doc trén
song Tra Khuc, tran 1ii ndm 2020 (Mau do: Tinh toan, Mau xanh: Thyc do).

Két qua tinh todn md hinh mua dong chay MIKE NAM duoc sir dung 1am bién dau vao
cho md hinh thuy luc MIKE 11, MIKE 21 va ngap lut MIKE FLOOD. Két qua diéu tra cac
vét 1il da xay ra trong tran lii thang 11/2013 va thang 11/2017 doc cac song, trong cac khu
vuc dan cu va vung ngap dé kiém dinh bo thong s6 cho mé hinh ngép lut. Str dung b thong
s6 nham thu duoc tir qua trinh hidu chinh mé hinh ngép lut & trén doc 1ap mo phong kiém
dinh lai cho 2 trén lii thang 11/2013 va thang 11/2017 [27]
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b) Pap Thach Nham

» -
//

: s
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¢) Tram thuiy van Tra Khic

d) Twong quan vét 1i nam 2013

Hinh 10. Puong qua trinh myc nudc tinh toan va thuc do tai mét s6 vi tri trén song Tra Khuc,
trén 14 nam 2013 (Mau d6: Tinh toan, Mau xanh: Thuc do).
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Hinh 11. Buong qua trinh myc nudc tinh toan va thuc do tai mot s6 vi trf trén song Tra Khuc, tran

[ e e

b) Tram thuy van Tra Khic

0 20 0 %0 50 60 70 80

¢) Twong quan vét i nam 2013

1t nam 2017 (Mau do: Tinh toan, Mau xanh: Thyc do).

Tran It dén tram thuy van Son Giang nam 2013

Q (m3/s) sau khi diéu tiét 1ii hai hd Nurde Trong va PakBPrinh
16000 - -
—*— Q tinh toan
12000 1 —=— Q thiyre do
8000
A000 -
o
o 24 48 72 96 120 144 168
Tran i dén tram thiy van Son Giang nam 2017
sau khi diéu tiét i hai hé Nude Trong va PakPrinh
Q (m3/s)
10000
S000

| Q thue do |

a 24 48

Hinh 12. Puong qua trinh luu lwgng tinh todn va thye do tai tram Son Giang tran 14 ndm 2013 va

nam 2017.

72

96

T
120 144

Bang 3. Sai s6 tinh toan hiéu chinh va kiém dinh mé hinh ngap lut.

STT Tram Hi¢u chinh/ Kiém dinh Niam NASH
1 Son Giang Hiéu chinh 2020 852
2 TraKhic Hiéu chinh 2020 80,2
3 DPap Thach Nham Hiéu chinh 2020 783
4 Son Giang Kiém dinh 2013 80,6
5  TraKhic Kiém dinh 2013 82,6
6  Dap Thach Nham Kiém dinh 2013 751
7 Son Giang Kiém dinh 2017 78,2
8  TraKhic Kiém dinh 2017 82,2

111
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Sau qua trinh do tim
tir két qua tinh todn mo |
phong hi€u chinh trgn 1 |~
cubi thang 10/2020 va
kiém dinh lai v6i tran 1i
thang  11/2013  va
11/2017 cho md hinh i
ngdp lut ha du cac hdo |7
chira va hé théng song T
Tra Khic nhu trén cho
két qua chénh léch khong
nhiéu, cac vét 1i diéu tra
duogc tin cdy, myc nudc
tinh toan phu hop, du tin
cdy dé ap dung vao viéc
nghién ctru tinh toan mo
phong céc kich ban li
cho vung ha du nhu xay
dung ban d6 ngap lut ha
du [27]. V&i muc dich
xac dinh duoc muac do
thiét hai c6 thé anh
huong truc tiép dén ving
ha luu va dac bi¢t khi xay
ra su ¢6 thi ché do lii cua
song vung anh hudng
tiém an cac nguy co vé
ngdp lut. Vi vay, kich
ban duogc xay dung dua
trén tan sudt 1ii thiét ké
cac hd chira trén thuong ngudn va tram thuy vin Son Giang két hop véi tan sudt mua thiét
ké ung voi tan sut tuong ung tai cac tram trén luu vyc song. Cu thé cac kich ban tinh toan
s€ nhu sau:

- KB1: Truong hop lii tan suat P =0,02 % va mua ha luu co6 tan suat tuong ung.

- KB2: Truong hop 1 voi tan suat P =1 % va mua ha luu cé tan suat tuong ung.

- KB3: Trudng hop 1ii vai tan suat P =2 % va mua ha luu c6 tan suat twong tng.

- KB4: Truong hop 1ii véi tin suat P = 5 % va mua ha luu c6 tin suat tuong ung.

- KB5: Trudng hop 1ii vai tan suat P = 10 % va mua ha luu ¢ tan suét tuong ung.

RITTTTII
13 2c8y

e) Kich ban 5
Hinh 13. Ban dd minh hoa ngap lut theo cac kich ban.

3.2. Ung dung DEFLT-FIAT tinh todn riii ro do ngdp lut dén kinh té - xa héi ha leu séng Tra
Khuc - sbng Vé

Sau khi thiét 1ap xtr 1y cac dit liéu ddu vao cho mé hinh DEFLT-FIAT dé tinh toan mtrc
d6 rui ro do ngap lut dén kinh té - xa hoi ha luu séng Tra Khuc - sdng Vé. Két qua cho thay,
murc d rii ro do ngap lut theo kich ban 1, thiét hai ¢ thanh phé Quang Ngi 13 16n nhét véi
muc thiét hai 1a 80,2 ty VND, huyén Binh Son thiét hai nho nhét, chi 213,4 triéu VND. Dbi
v6i cdc nhom nganh va str dung dat, khu dan cu chiu thiét hai 16n nht 1én dén 120,2 ty VND;
dat cong cong chiu thiét hai bé nhét, chi 3 triéu VND. Tong thiét hai toan tinh 1én dén 220,1
ty VND. Ngoai ra, theo tinh toan tong thiét hai do ngép lut kich ban 2 1a 195,3 ty VND; theo
kich ban 3, tong thiét hai toan tinh 1én dén 166,1 ty VND; Theo kich ban 4, tong thiét hai
toan tinh 1én dén 109.3 ty VND; Theo kich ban 5 thap nhéat thi téng thiét hai toan tinh 1én dén
80,6 ty VND trong d6: thiét hai & thanh phd Quang Ngi 13 16n nhat véi mic thiét hai 13 34,2
ty VND, huyén Binh Son thi¢t hai nhd nhét, chi 39,1 triéu VND. Béi véi cac nhoém nganh va
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su dung d4t, khu dan cu chiu thiét hai 16n nhét 1én dén 36,4 ty VND; dat cong cong chiu thiét
hai bé nhat, chi 0,65 triéu VND.

Nhu vay, theo két qua tinh toan rai ro hang nim & thanh phé Quéang Ngii 14 16n nhét, c6
gi4 tri 1én dén 5 ty VND/nam; tiép dén 1a huyén Tu Nghia v6i mirc rai ro hang nam lén dén
3,42 ty VND. Trong khi d6, rui ro ¢ huyén Binh Son thip nhét, chi 61,7 triéu VNB/nam. Khu
dan cu chiu rui ro 16n nhét, voi muc rai ro 1én dén 6,6 ty VND/ndm va rui ro cho nhom dat

108s9ve

cong cong 1a thap nht, chi 0,16 triéu VNB/nam. Cu thé két qua dugc th
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Hinh 14. Ban minh hoa murc d6 thiét hai do ngép lut tinh Quang Ngii theo cac kich ban.
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Hinh 15. Ban 6 minh hoa mtc d6 riii ro do lii tinh Quang Ngii.
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Hinh 16. Thong ké rui ro do ngap lut cho cac don vi hanh chinh va cac nhom nganh tinh Quang Ngai.

4. Két luén

Nghién ctru nay duogc ké thira cac dir liéu: dia hinh, khi twong thay vin, kinh té - xa hoi
tir cac nghién ciru trude ddy ciia nhom tac gia thuc hién. Ngoai ra, nghién citru di cap nhat bo
sung céac dir liéu méi nhu di liéu dia hinh va dir liéu do dac bo sung ctia dy an CT0649.01/21-
23 do Vién Dia ly chu tri cac nam 2022, 2023, 2024 ¢ khu vuc ctra song Tra Khue. Tuy nhién,
dé so sanh dugc két qua tinh toan rdi ro ctia nghién ctru so voi s lidu thyc tién thi chua c6
nguén dir liu tin cay tai dia phuong dé so sanh.

M6 hinh tinh toan ngap lut duoc xdy dung bang bd moé hinh MIKE, bao gom MIKE
NAM, MIKE11, MIKE21 va MIKE FLOOD, dugc hiéu chinh va kiém dinh véi cac nam li
lich str nhu nam 2013, 2017, 2020 cho két qua tot. Bo mo hinh sau khi hiéu chinh va kiém
dinh dugc st dung tinh toan cho céac kich ban 1l véi cac tan suét: 0,02%, 1%, 2%, 5%, 10%.
Két qua ngap lut theo cac kich ban va ban dd str dung dat da duoc xtr 1i dé cong cy DEFLT-
FIAT dugc sir dung dé tinh toan riii ro do ngép lut dén cac hoat dong kinh té - x4 hoi khu vuc
ha luu song Tra Khuc - sdng V¢, tinh Quang Ngii. Két qua tinh toan cho thay theo céc kich
ban ving ha luu song Tra Khiic - séng Vé c6 tong thiét hai do 1 tir 80,6-220,1 ty dong, tap
chung chu yéu vao TP. Quang Ngii (34,2-80.2 ty), huyén Son Tinh, Tu Nghia va thap nhat
1a huyén Binh Son (39,1-213,4 tri¢u dong). Téng rui ro udce tinh hang ndm do 1{i, ngap lut tai
vung ha luu song Tra Khuace - song V¢ khoang 12,8 ty. Cac khu vyc c6 muc dd rui ro do 1t
16n s& tap chung tai TP. Quang Ngai, Son Tinh va Tu Nghia.

DPong gop cua tac gia: Xy dung y tuong nghién caru: TN.A., D.D.C., N.B.T.; Xur ly s ligu:
H.T.B.,, M.bB.H., N.T.V.; Viét ban thao bai bao: N.B.T., M.D.H.; Chinh stra bai bao: N.B.T.,
N.H.T.

L&i cam on: Bai bao cam on dy an CT0649.01/21-23: “Ung dung cong nghé Dia khong gian
trong vi¢c xay dung cac mo hinh phuc vu canh bao tai bién thién nhién” da ho trg cho nghién
clru nay.
Loi cam doan: Tép thé tac gia cam doan bai bao nay la cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Flood risk assessment in the downstream area of Tra Khuc - Ve
River, Quang Ngai province under the impact of socio-economic
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Abstract: In recent years, floods have caused severe economic, social, and human damage
worldwide, including in Vietnam. Annually, floods frequently occur in Vietnam, causing
significant damage to the central regions of provinces with large rivers such as the Ma river,
Ca river, Vu Gia - Thu Bon river and Tra Khuc - Ve river, etc. Currently, risk assessment
methods are often qualitative, and the at-risk areas have not been specifically quantified for
large river basins, particularly the Tra Khuc - Ve river basin. Therefore, this study used the
DEFLT-FIAT tool to evaluate flood risks, with the calculation results converted into
monetary units (VND). The study employed flood calculation results (hazard data under
scenarios corresponding to occurrence frequencies simulated using the MIKE model), land
use data (exposure levels), and damage functions of different objects as input for the
DEFLT-FIAT tool. The study calculated the annual flood risk level to be approximately
12.8 billion VND. Areas with the highest flood risk levels are concentrated in Quang Ngai
City, Son Tinh district, and Tu Nghia district.

Keywords: Flooding; Flood risk; Tra Khuc - Ve river.



