Nghién ciu - Ung dung

XAC PINH VUNG RUI RO VE NGUOI DO NGAP LUT
TREN PIA BAN HUYEN TUY PHUOC, TINH BINH PINH
DUA TREN CONG NGHE GIS

NGO ANH TU, VO LE HOAI MO
Trueong Dai hoc Quy Nhon

Tom tat:

Bai bao nham gidi thiéu ng dung ky thugt GIS tich hop cac ham toan hoc dé wéc tinh thiét hai
Vé con nguedi trieéC Moi nguy co do lii lut gdy ra trén dia ban huyén Tuy Phieoc, tinh Binh Pinh, tir d6
gilp chinh quyén dé xudt c&c bién phdp wu tién ciru hg, cit Nan khi cé thién tai lii lut xdy ra. Két qua
tinh todn cia bai b4o nay theo kich ban trdn Iii lich sir ndm 2013 véi tan sudt lii P=2% cho thay trén
dja ban nghién cizu, chi s rui ro ngdp lut rdt cao tap trung ¢ cac x& nam & phia Péng Nam cia huyén
nhw xd Phirée Hoa, Phue6e Son, Phueéc Thudn noi ¢6 dia hinh thap va gidp véi khu viee dam Thi Ni.
Nguot lgi, viing ¢6 rui ro thap thuge xd Phurée thanh, Phwde Hung va Phwéc Quang nam ¢ phia Tay
Bdc cua huyén noi cé dia hinh twong déi cao hon. B chinh xac cua két qud tinh todn woc tinh thiét

hai Vé con ngueoi do ngdp lut khodang 70%.

Tur khda: Vung rui ro, Ngdp lut, Huyén Tuy Phuoc, GIS.

1. Pit van dé

Trong nhiéu thé ky, thién tai ludn tac dong
tiéu cuc dén kinh té, x4 hoi va ngay cang cé
xu huéng gia ting trong xu thé anh huong cia
bién doi khi hau. Mot s6 thién tai mang tinh
cuc doan xay ra nhiéu hon voi cuong do va tan
Suit ngay cang cao dac biét Ia tinh trang ngap
lut su va kéo dai nhat 1a ¢ nhitng dong bang
ven bién Duyén hai mién Trung. Hang nim,
ving nay thuong phai chiu anh hudng 3 dén 4
tran i xuit hién trén cac song, thoi gian
truyén 1d rat nhanh, cuong suat 1i rat 16n do
song thuong ngan va dbc. Trong mot sb tran
1& dac biét I6n da tirng xuat hién bién 1 1én
dén 4-5m gay ra ngap lut nghiém trong & ving
dong [2].

Binh Binh [a mét tinh thudc vung Duyén
hai mién Trung, tinh ¢6 11 don vi hanh chinh
cap huyén trong nhitng nim gan day thuong
xuyén phai duong dau véi nhitng con béo, ap
thip nhiét d6i kém theo d6 13 hién tugng ngap
lut trén dién rong nhat 1a & ha luu cac con séng
Kon, sdng Lai Giang, séng Ha Thanh va sdng
La Tinh. Trong d6, huyén Tuy Phudc la mot
trong nhitng huyén nam ¢ phia Nam cua tinh
va la noi giao cua hai con séng Kon va Ha
Thanh tai vung ha luu, hang nam ludén phai
chiu nhiéu anh hudng do thién tai 1 lut gay ra.
Do d6, viéc nghién ciru vé rai ro ngap lut anh
hudng dén tai san, tinh mang cua con nguoi
cling nhu méi truong can dugc tiép can va
nghién ciu trién khai tai dia ban noi day.

Ngay nhén bai: 1/8/2023, ngay chuyén phan bién: 5/8/2023, ngay chap nhan phan bién: 9/8/2023, ngay chap nhan dang: 28/8/2023
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Bai b4o nham wng dung ky thuat GIS tich
hop cac ham toan hoc nham wdc tinh thiét hai
vé con ngudi trudc médi nguy co do 1 lut gay
ra trén dia ban huyén Tuy Phudc tinh Binh
Dinh, tir 46 gitp chinh quyén dia phwong dé
XUat c&c bién phap wu tién ciru ho, ciru nan khi
o thién tai It lut xay ra trong tuong lai.

2. Dir li¢u va phuong phap nghién ciru

2.1. Di ligu

Dir liéu théng ké cac tran 1 16n da ting
Xay ra trén dia ban huyén Tuy Phudc giai doan
1980 dén 2022; Dir liéu dia gidi hanh chinh
huyén duoc trich xut tir ban dd hién trang st
dung dat cap huyeén thanh Iap nam 2019, ty 1&
1:10.000 duoc bién tap va chuan héa dinh
dang .shp (shapefile) do So Tai nguyén va
MBoi trudng tinh Binh Pinh cung cap; Dir liéu
md hinh sé d6 cao (DEM- Digital Elevation
Model) déng vai trd rat quan trong trong viéc
thanh 1ap ban d6 nguy co ngap lut, DEM dugc
ndi suy tir ban do dia hinh ty 1¢ 1:10.000; Di
liéu khao sat thuc dia: nghién cau thyuc hién
diéu tra 70 diém trong ndm 2022 va nim 2023
do nhdm nghién ciu thuc hién va 170 diém do
Chi Cuc thuy loi tinh Binh Binh cung cap
nham xac dinh d6 cao ngap lut tai cac vét 1
vé6i s6 liéu ghi nhan theo tran 1 lich st ndm
2013 ¢ dia ban huyén Tuy Phudc thdng qua
thiét bi dinh vi vé tinh (Trimble R4 hai tan s)
nham do dan truyén toa do va cao do vét li
trén co so cua hé thong diém do cao thuy
chuan hang I1I.

2.2. Phwong phap nghién cuu

2.2.1. Phuong phap wng dung GIS

Pay la phuong phap chia dao nham xay
dung DEM tir ban d6 dia hinh ty 1& 1:10.000;
GIS dung trong phan tich khong gian, xac dinh
dién tich ngap lut, vung bi ngap, mirc d0 ngap,
tinh toan mat dé dan sd, xac suit mat tich va

wdc tinh sb tir vong do ngép lut gy ra théng
qua cong tac xac dinh vung ngap lut nhu sau:
Pey) = Hmnexy) — Hey) (1)

Trong d6: Pxy) d0 sau ngap lut (m);
Himn(xy) 30 cao vét 1l (m); Haxy) d0 cao thuc dia
tir DEM (m).

2.2.2. Phuong phap xac dinh rui ro thiét
hai vé nguwoi do ngdp lut

Hién c6 rat nhidu cong thic tinh toan rui
ro vé nguoi do ngap lut gy ra véi cac phuong
thirc tiép can khac nhau. Trong khudn kho bai
bao nay, cong thirc do Frank cung cac cong su
dé xuat nam 2007 [5] duoc nghién ctiu ap
dung cho dia ban huyén Tuy Phudc, tinh Binh
Dinh. Cong thtrc rui ro dugc thé hién nhu sau:

Riii ro = (Xdc sudt xay ra ngdp lut) x (Hdu
qua cua ngap lut) 2

Trong do, xdc sudt xay ra ngdp lut dugc
hiéu 12 tAn suét 1d xudt hién theo cac kich ban
100 ndm, 50 nam, 20 ndm hay 10 ndm. Cu thé
tai dia ban nghién ctru 1ay thi diém tran i lich
str nam 2013 twong tmg v6i tAn suat xuat hién
50 nam (P = 2%) duogc xem xét dua vao tinh
toan thir nghiém.

Hdu qud ciia ngdp lut c6 thé gay 6 nhiém
ngudn nude sinh hoat, thiét hai vé hoa mau,
ciy trong, gia sGc gia cAm,... dic biét anh
hudng dén tinh mang con ngudi hodc mat tich.
Trong nghién ctru nay chi dé cap dén thiét hai
vé ngudi nhu: mat tich hodc do tir vong, khong
tinh dén yéu t6 bi thwong va thiét hai vé tai
san. Liic nay, hau qua ciia ngap lut 1a xac suét
cad nhan nao doé bi tir vong, mét tich tai vung
xay ra do ngap lut duoc ky hi¢u 1a Piood. Hau
qua cua ngdp lut dugc tinh nhu sau:

Prisoa = Neapy X Fpy ©)
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Trong d6: Neay mat do déan sb theo ving
phan chia theo don vi hanh chinh xa. Fniy dugc
tinh nhu sau [6]:

(ln(h) - ,un)
Fon=@¢ |—
(hi) n
on @)

Trong d6: Fiy— ty 16 s6 nguoi tir vong, mat
tich (14 ham sb d6 sau ngép nudc); h - do sdu ngap
nudce; @n phan bd chuan lity tich; pn, dn cac hing
s6 thé hién gia tri trung binh va d6 1éch chuén cia
phan bd chuin loga. Trong nghién ctru ndy gié tri
Hn = 5,20 vaon=2,0. [1]

Luc nay cong thirc (2) duge viét lai nhu sau:

R =P X Pri0a (5)

Trong d6: R 1a rui ro ngép lut, P la xac
suat xay ra ngap lut, Prood 14 hau qua ngap lut.
3. Két qua nghién cu va thao luan
3.1. Gigi thigu khu vac nghién ciru

Tuy Phuéc la mot huyén dong bang ven bién
mién Trung, nam & phia Nam tinh Binh Dinh,
tiép giap thanh phé Quy Nhon, dién tich tu nhién
toan huyén 14 21.987,2 ha, huyén c6 11 xa va 02
thi tran. Dc biét, huyén nam ¢ ha luu cia hai con
sdng: Kon va Ha Thanh tiép giap véi dam Thi
Nai (xem Hinh 1), la khu vuc ¢ dang dia hinh
twong d6i thip nén vao miia mura tré thanh viing
chira nudc cua cac vung lan can nén huyén duoc

~

xem 13 “ron 10” cna tinh.

nnnn

Hinh 1: Khu vic nghién cizu

Trong nhitng nim gan day lién tiép xay ra
cac tran ngap lut I6n vao nam 1987, 2009,
2013, 2016, 2017 [4]. Trong d6, tir ngay 14
dén ngay 19/11/2013, do anh huéng cua hoan
lru bao s6 15 két hop véi khong khi lanh ting
cuong va nhiéu dong gié Pong trén cao, nén
tir ngay 14/11/2013 dén ngay 15/11/2013, khu
vuc huyén Tuy Phudc da co6 mua to dén rat to
(lwong mua tir 150mm dén 349mm). Muc
nudc séng Ha Thanh tai tram do Diéu Tri lac
19 gio ngay 15/11/2013 dat mac 6,46m (trén
bao dong 111 1a 0,96m) cao twong duong lii lich
st nam 2009, muc nudc trén sdong Kon tai
tram do Thanh Hoa Itc 5 gio ngay 16/11/2013
dat mic 9,68m trén bao dong 111 1a 1,68m, cao
hon dinh 1t lich sir 1987: 0,24m. Gay ngap lut,
chia cét giao thdng toan bo cac x4, thi trin
trong huyén, 1am 4 ngudoi chét va 2 nguoi bi
thuong. Udc tinh tong thiét hai vé tai san
khoang 137.127,9 tri¢u dong [3].

3.2. Xdc dinh vang ngadp lut (h)

Trén co s& ¢ong thire (1) két hop cong cu
cua GIS dua vao phan mém QGIS, nghién ciru
da xdy dung ban do ngap lut thang 11 nam

Phuoc thang 11 nam 2013
Qua Hinh 2, vung c6 d6 sau ngap lut 16n
nhét theo tran 1 lich st ndm 2013 tap trung
chu yéu 0 cac xa Phudc Nghia, Phudc Théng,
Phudc Thuéan va Phudc Loc. Pay 1a nhitng xa
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c6 dia hinh thap, nam gan cac nhanh séng 2013 chinh la xac suét xay ra tir vong, mat tich
thudc ha Iuu song Kon va Ha Thanh. do ngap lut duoc tinh va thé hién qua Hinh 4 sau:

,,,,,

3.3. Két qua tinh ty | s6 ngwoi ti vong,
mat tich (F i)

Hinh 3 cho thay, ty 1¢ c6 nguy co sé nguoi
tir vong, mat tich — Fiy theo mtrc do ngap It
gay ra theo kich ban 1i lut nam 2013 cha yéu
tap trung ¢ tai cac xa Phudc Nghia, Phudc
Thing, Phudc An, Phuéc Loc, Phude Son va
thi Tran Diéu tri. Fqi tai cac xa nGi trén giao [
dong dat 2,5%. R T e

o e am ane e

2

Hinh 4: Ban do xac sudt tiz vong, mat tich do
ngap lut theo tran li lich sir nam 2013
Qua Hinh 4 cho thiy, x4c suat thiét mang

khi xay ra I lut & huyén Tuy Phudce tuong (tng

% d6 sau ngap lut nam 2013 hau hét cac x4 va thi

tran cta huyén Tuy Phudc. Trong d6 cha yéu

X&c suat thiét mang I6n nhat tap trung & xa

Phudc Son, Phudc Thuan, Phudc Hoa, Diéu

| e ; Tri va Phudc Thing tuong tng véi ty 1¢ binh

—————m————— quan khoang 0,01%. Ving c6 Xac suat thiét

Hinh 3: Ban do chi so F(hi) theo kich ban  mang bé nhit tap trung chu yéu & xa Phuéc
ngap lut nam 2013 Thanh, Phudc Hiép va Phudc Hung khoang
3.4. Tinh toan hgu qua ngdp lut (Priod) ~ 0,001% dén 0.004% (Bang 1).
Dua trén cong thic (3) va (4), két qua tinh
hau qua thiét hai do lut theo tran I lich sir nam
Bang 1: Thong ké ty 16 tir vong, mat tich do ngdp lut kich ban nam 2013

2

Cha giai

Rahgtixa
1 | cnissem

A eis b K Dién tich | Dan s6 MDP DS Xacsuat | Ty lé tir
STT|  Xafthitran (k) | (ngudi) | (ngwsifke?) | ngap lut | vong

1 | Thitrdn Tuy Phudc | 65 | 13305 2047 0.02 | 0.000025
2 | Thi tran Diéu Tn 573 | 12321 2150 0.02 | 0.000064
3 | XaPhuécThing | 1413 | 9586 678 0.02 | 0.000036
4 | XaPhuécHung | 10.24 | 13017 1271 0.02__ | 0.000016
5 | XaPhuécQuang | 10.83 | 12037 1195 0.2 | 0.000009
6 |  Xa Phudc Hoa 201 | 15550 774 0.02 | 0.000064
7 | Xa Phudc Son 2643 | 23293 881 0.02 | 0.0001
8 | XaPhuoc Hiép 1596 | 15857 994 0.02 | 0.000016
9 | XaPhudc Loc 11.85 | 15510 1309 0.2 | 0.000036
10 | Xa Phudc Nehia 6.72 | 4779 711 0.2 | 0.000064
11 | XaPhuécThuan | 2257 | 16527 732 0.02 | 0.0001
12 | X&Phuéc An 33.37 | 19355 580 0.02 | 0.000025
13 | XaPhuécThanh | 3545 | 10839 306 0.2 | 0.000001
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3.5. Két qud tinh toan chi sé rii ro ngdp
lut (R)

Sau khi xac dinh duoc Xac suat xay ra ty
18 tir vong (Priood) két hop cong thuc (5) dé tinh
toan chi sé rai ro ngap lut (R). B4i voi gia tri
X&c suat ngap lut (P) nam 2013 qua khao sat
thuc té twong Gng véi tan suit xuat hién 1d 2%.
Sau khi sir dung cong cu Raster calculator trén

QGIS két qua cho ban @6 phan b R nhu hinh
5 sau:

Hinh 5: Bdn dé rui ro ngdp lut (R) nam 2013
trén dia ban huyén Tuy Phuoc

Cong nghé GIS vai thé manh trong viéc
phan tich dinh luvong khong gian, dya trén ban
d6 chi sb R, nghién cau da sir dung phan mém
QGIS nhiam théng ké duoc muc do rui ro vé
nguoi do ngap lut tai cac don vi hanh chinh
x&/thi tran theo kich ban ngap lut da xay ra
nim 2013 chi tiét nhu bang 2 sau:

Bang 2: Rui ro vé nguoi do ngdp lut Véi tan sudt 2% trén dia ban huyén Tuy Phuéc

; Dign pansé | MPDS | sacsut | Tyle ta Sb
STT | Xathitrdn | tich | o w}’) (nguifk | o I:t \ylof] " | ngudi | Ruiro
(ka) g mZ) gap lu g chét
1 | ThitanTuy | oo 13305 2047 0.02 0.000025 0 Trung
Phudc binh
p | Thi ”Ta:‘l Dieu | 55 12321 2150 0.02 0.000064 1 Cao
3 Xa Phuge 14.13 9586 678 0.02 0.000036 0 Cao
Thang
4 XaPhude | 155, | 13017 1271 0.02 0.000016 0 Thap
Hung
5 XaPhudc | 1595 | 19937 1195 0.02 0.000009 0 Thap
Quang
6 Xaﬁg:"c 201 | 15550 774 0.02 0.000064 1 | Ratcao
7 | Xa Phudc Son | 2643 | 23293 881 0.02 0.0001 2 | Rétcao
8 Xa Phude 1596 | 15857 994 0.02 0.000016 0 Trung
Hiép binh
9 | XaPhuoc Loc | 11.85 | 15510 1309 0.02 0.000036 1 Cao
10 | XaPhudc oo 1 4779 711 0.02 0.000064 0 Cao
Nghia
11 | X&PhudC | oo 57 | 16527 732 0.02 0.0001 1 | Ratcao
Thuan
~ , Trung
12 | XaPhuocAn | 3337 | 19355 580 0.02 0.000025 1 s
13 | X&Phudc | ap 40 | 10839 306 0.02 0.000001 0 Thap
Thanh

Qua Hinh 5 va Bang 2 cho thay trén dia ban huyén Tuy Phudéc, chi s6 rai ro ngap lut rat
cao tap trung & cac xi Phudc Hoa, Phudc Son, Phudc Thuan. Ving c6 rai ro thip thudc xa
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Phudc thanh, Phuéc Hung va Phuéc Quang. Dé xac minh tinh chinh xac cuaa chi sé rai ro R da
dugc xac dinh. Nghién ciru da tién hanh khao sat thuc dia nham xac minh s luong nguoi tir
vong, mét tich trong tran Iii lich s ndm 2013 xay ra dém ngay 15/11/2013 dén ngay 17/11/2013,
tir 46 co thé kiém dinh két qua tinh toan chi s6 R. Két qua khao sét thyc dia cho s6 liéu s6 nguoi
tir vong va mat tich do 1i Iut gay ra vao thoi diém tran 1 thang 11 nam 2013 nhu Bang 3 sau:

Bdng 3: S6 nguoi tir vong, mat tich do trdn li nam 2013 gdy ra tai huyén Tuy Phudc

L Tir vong/mit tich o
TT Thi tran/xa - Ty I€ chinh x&c (%)
Thuec te Theo kich ban
1 | Thjtrdn Tuy Phudc 0 0 100
2 Thi tran Diéu Tri 1 1 100
3 Xa Phudc Thing 0 0 100
4 Xa Phudc Hung 0 0 100
5 Xa Phuéc Quang 1 0 0
6 Xa Phudc Hoa 2 1 50
7 X3 Phudc Son 0 2 0
8 Xa Phudéc Hiép 0 0 100
9 X& Phudc Loc 0 1 0
10 Xa Phudc Nghia 0 0 100
11 X4a Phudc Thuan 0 1 0
12 Xa Phuéc An 1 1 100
13 Xa Phudc Thanh 0 0 100
Téng 5 7 Trung binh 70%

Qua s liéu diéu tra thyuc té so sanh vai sb
liéu tinh toan theo kich ban nam 2013 vé s6
ngudi tir vong, mat tich do rai ro ngap lut gay
ra trong Gng d6 chinh xac trung binh khoang
70%. Pé duoc két qua chinh xac hon, trong
tuong lai can két hop cac yéu té cong trinh
phong tranh 18, két cdu nha &, kha nang dy
bao, canh bao sém, kha ning tu phong chong
10 cua nguoi dan (ky nang thich tng). Ngoai
ra, nghién ciru ciing chua tinh dén anh huong
ctia van tdc dong chay, téc do ngap lut dén rai
ro ngap lut. Vi thuc té thong qua khao sét thyc
dia, ching toi nhan thiy ngoai yéu té do sau
ngap lut thi toc d6 18n cua 1 c6 anh huong rat
I6n dén ton thwong cta cong dong dan cu
vung 11i.

4. Két luan

Viéc két hop cong cu GIS va cac ham toan
hoc trong nghién ctru nay da giup giai quyét
mot cach tron ven bai toan xac dinh rai ro
ngap lut anh huong dén tinh mang con ngudi.
Céc cbng cu ma ngudn mé caa GIS néu duoc
dau tu nghién ctru tich hop md phong ngap lut
nhim tinh toan van téc chay I, thoi gian
truyén 1ii va thoi gian ngap, ciing co thé tién
hanh giai quyét duoc cac bai toan phac tap
hon & trén dién rong va cé thé nghién cau véi
nhiéu dang dia hinh khac nhau thay vi nghién
cau nay hién mai chi dung lai ¢ vung dia hinh
ddng bang ven bién.Q

Lol cam on

Nhém téc gia bai bdo xin gui loi cam on
dén tiéu Du an 1 “Xay dung hé théng canh bao
1&i sém nham nang cao nang lyc cho chinh
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quyén dia phuong va cong dong dan cu trong
bdi canh anh huong cua bién doi khi hau”
thuoc dy an IUC (Chuong trinh Hop téc thé
ché dai hoc Giai doan 1 vé6i Truong Pai hoc
Quy Nhon) do VLIR-UOS (Bi) da hd trg kinh
phi nham thyc hién két qua cho bai bao nay.
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GIS application for assessment of flood risk for humans in Tuy Phuoc district of Binh

Dinh province
Ngo Anh Tu, Vo Le Hoai Mo
Quy Nhon University

This paper aims to introduce the application of GIS techniques integrating mathematical

functions to estimate the loss of human life caused by floods in Tuy Phuoc district, Binh Dinh
province. From there, it helps local authorities propose measures to prioritise rescue and relief
for people when floods occur. The calculation results of this paper, according to the historical
flood scenario in 2013 with flood frequency P = 2%, show that in the Tuy Phuoc district, the
flood risk index is very high, concentrated in communes located in the South East of the district
such as Phuoc Hoa, Phuoc Son, Phuoc Thuan communes where the terrain is low and borders
the Thi Nai lagoon. On the contrary, the low-risk areas of Phuoc Thanh, Phuoc Hung and Phuoc
Quang communes are located northwest of the district with relatively higher terrain. The
accuracy of the calculation results estimates that human damage due to flooding is about
70%.0O

Keywords: Risk, Flood, Tuy Phuoc district, GIS.

2 TAP CHI KHOA HOC PO BAC VA BAN PO SO 57-9/2023



