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UNG DUNG CONG NGHE GIS VA VIEN THAM
XAY DUNG BAN PO TIEM NANG LU QUET TiNH SON LA

Kiéu Vin Hoan', Nguy&n Ha Trang?, Nguyén Phuong Thay!
va Nguyén Hiru Thanh!
'Khoa Bia 1y, Truong Dai hoc Si pham Ha Néi
2Truwong Trung hoc Co sé Ngo ST Lién,

Tém tit. Son La 13 tinh mién nui phia Bic Viét Nam thudng xuyén xay ra li quét.
Lii quét duoc hinh thanh do tac dong téng hop cia nhiéu nhan t6 nhu d6 doc dia
hinh, hién trang st dung dat, loai dét, d6 che phu rung két hop v6i mua 16n gay ra
nhiéu thiét hai v& nguoi va tai san. Hién nay h¢ thong thong tin dia 1y (Geographic
Information System - GIS) va vién tham duoc sir dung rong rai trong nhiéu linh
vuc trong d6 c6 canh bao thién tai. Trong nghién clru nay tac gia st dung cong
nghé GIS va vién tham dé x4y dung ban d6 tiém ning lii quét tinh Son La trén co
sO phan tich tic dong ctia cac nhan td do ddc, hién trang st dung dat, dat, do tan
che rimg theo mo hinh danh gia tiém nang 1ii quét (Flash Flood Potential Index —
FEPI). Tur két qua thu dugc xac dinh cac khu vire ¢6 nguy co cao xay ra il quét
nhiam chu dong phong chdng, giam thiéu thiét hai cua thién tai.

Tir khéa: Lii quét, GIS va vién tham, anh vé tinh Landsat, chi s6 tiém nang 10 quét
FFPI, chi s6 d0 tan che rimg.

1. Mé dau

Lii quét 1a thién tai xuat hién & hau khiap cac nudc trén thé gisi trong d6 co Viét
Nam. Lii quét dugc hinh thanh do sy tong hop ciia cac nhan té gay nén nhu: dic diém
dia hinh, dia mao, luong mua, 16p phu thuc vat, két cau dat... Thém vao 46, véi viéc
dién tich rimg dau ngudn bi suy giam va bién doi khi hau Iam cho 1i quét xay ra thuong
xuyén va kho du bao hon. Trong diéu kién % dién tich 1 d6i nui, khi hau nhiét doi am
gi6 mua, i quét 1a thién tai nghiém trong xay ra ¢ ving doi nii cia Viét Nam. Céc tran
1& quét cudn trdi nha cura, tai san, 1am nhiéu ngudi thiét mang va gian doan hoat dong
san xuit duoc ghi nhan ¢ cac tinh mién ndi nhu: Lai Chau, Son La, Yén Bai, Hoa
Binh,... Trudc tinh hinh d6, cong tac du béo, phong chdng 1i quét can duoc tién hanh
chinh xéc, khan truong dé giam thiéu tbi da thiét hai. Son La 1a tinh & mién nGi phia Béc
Viét Nam c6 d6 cao, 46 doc dia hinh khé 16n két hop véi mat o song subi day dac va
su suy giam tai nguyén rimg 1am cho tinh hinh 1ii quét dién bién phuc tap. Trong nhitng
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nim vira qua, trén dia ban Son La ghi nhan nhiéu tran 1& quét c6 quy mé 16n, gay ra
nhiéu thiét hai vé& nguoi va tai san [1, 2].

Hé théng thdng tin dia i va vién tham 1a céng cu rat manh trong viéc xay dung va
danh gia nhitng tac dong cua céc tai bién thién nhién trong dé c6 lii quét. Nhitng nghién
ctiru vé 1ii quét dua vao céng nghé GIS va vién tham theo mé hinh FFPI d dugc nghién
ctu boi cac tac gia Gregory E. Smith (2010) [3], Jeffrey Zogg (2013) [4]; Roxana Tincu
(2018) [5] su dung dix li¢u d6 déc, loai dat, loai hinh st dung dat, loai dat, 16p phu thuc
vat nhim xay dung duoc ban do tiém ning 1ii quét va hd trg cho cong tac du bao va co
tinh chit dinh lwong (khdng gian, dién tich) trén cac khu vuc nghién cau.

Nghién ciru vé chi s tan che dd duoc cac tac gia M.V.K. Sivakumar, P.S. Roy, K
Harmsen, and S.K. Saha [2, 6, 11] str dung trong cc bai toan vé canh béo chéay rung
dua trén céc chi s6 mdi quan hé giita cac diéu kién ring va chi s6 AVI (Advanced
Vegetation Index), Bl (Bare Soil), SI (Shadow Index) tinh toan tir anh vién tham.

Nghién ctru cia nhom tac gia dua trén mo hinh tinh toan chi sb tiém ning 1ii quét
FFPI Greg Smith (2010) c6 nhimg diéu chinh pht hop véi nhitng diéu kién thuc té cua
khu vuc nghién ciu cua Viét Nam, két hop véi chi s6 tan che (Forest Canopy Density-
FCD) dé xay dung ban d6 tiém nang i quét dam bao do tin cay va chinh xéc 13 co so
tham khao trong qui hoach, phan bé dan cu gép phan giam thiéu nhing thiét hai vé
nguoi va tai san, sir dung hop li va bao vé tai nguyén [6, 7, 8, 11].

2. Noi dung nghién ciru
2.1. Dir liéu va phwong phap nghién ciru
2.1. Dir ligu
Dé xay dung dugc ban d6 tiém nang 10 quét tinh Son La nghién cttu st dung cac di
lieu vé md hinh sé d6 cao, loai dat va hién trang str dung dét, anh vé tinh Landsat 8 OLI
ghép trén 4 tim anh 127-045, 127 — 046, 128 — 045 va 128 — 046[9] Anh vé tinh Landsat
sau khi thu thap duoc hiéu chinh pho, hiéu chinh hinh hoc va cit theo pham vi khu vuc
nghién curu.
Bing 1. Cic nguon dir liéu sir dung trong nghién ciru
STT Tén dir liéu
1 | M hinh s6 d6 cao DEM™
2 Tai nguyén dat tinh Son La ti 18 1:100 000
3 Hién trang st dung d4t tinh Son La nam 2015 ti 1& 1:100 000.
4 Anh vé tinh Landsat 8 OLI d6 phan giai 30m ngay 30-05-2015
2.2. Phwong phap nghién ciru
FFPI 1a m6 hinh dinh lugng xdc dinh nguy co phat sinh 10 quét trén co s dua
vVao nhﬁng, dac tinh von cé cua dia ban nghién ctru nhu d6 doc, két cau dat, loai hinh
su dung dat, d¢ tan che cua thyc vat. Dudi day 1a quy trinh xay duyng moé hinh FFPI
(Hinh 1).
Dé xay dung ban d6 tiém nang li quét tinh Son La tdc gia tién hanh thu thap cac dx
liéu va str dung phuong phap GIS va vién tham dé xu Ii anh vé tinh va phén cap FFPI
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cho tirng nhan té thanh phan: do déc, loai dat, hién trang sir dung dat, do tan che ring.
MG&i 16p dir lidu s& dugc gan gia trj FFPI tir 1 dén 10, gia tri nho nhét 13 1, gia tri 16n
nhat 14 10. Mdi thanh phan duoc gin vao mé hinh c6 trong sb va chong xép dé ra duoc
ban d6 tiém nang 1ii quét. Gid tri nho nhat 1a 1 twong Gmg voi khu vye it chiu anh hudong
nhat va gia tri 16n nhét 1a 10 twong tng v6i khu vuc cé tiém ning xdy ra 1 quét cao
nhit. Dya trén mé hinh caa Greg Smith, tac gia lua chon cong thirc dé ap dung vao dia
ban nghién ctu tinh Son La duéi day, nhan t6 d6 doc co trong sb 1.5, cac nhan t con
lai c6 trong s6 1a 1. Cong thac?**! ;

FEP| = 1.5(M)+L+S+V

45

Trong d6: M =Do dbc; L =Hién trang st dung dét; S = Loai dat; V = D0 che phu

rung

4.5 = Tong trong s6 do d6 doc c6 trong sd 1a 1.5

Dt liéu m6 hinh
sb do cao DEM
v

, 4
Dit liéu do déc Ban dd phan cép
FFPI do déc
Dit liéu loai dét Ban d phan cip
FFPI loai dit m
Dit liéu hién trang Ban do phan cép
sir dung dat FFPI hién trang sir dung dit |
|\
- ( N r
Dit lidu Ban db phan cap FFPI
do tan che — FFPI dd tan che v
\

> | Chong xép

Phan cép
* Ban do phéan cap
Anh vé tinh tiém nang 1 quét
Landsat 8

Hinh 1. Quy trinh xay deng mo hinh FFPI

2.2. Két qua nghién cu va thao luan
2.2.1. Khu vgc nghién ciru

Son La 13 tinh mién nai ndm & phia tay bac Viét Nam, dia hinh chu yéu 1a ddi nai,
d6 doc 1on, mua tap trung theo mua, mia mua c6 tong luong mua 16n do két hop véi
anh huong cua bdo va ap thap nhiét dgi; mat do séng sudi day dic, do déc 16n; dién tich
ring bi suy giam ¢ mot s6 khu vue. Cac dic diém ty nhién nhu trén 1am cho Son La l1a
mot trong nhing thuong xuyén xay ra 1ii quét. Bén canh d6, kinh té - x& hoi tinh Son La
da co budc phat trien rat rd rét, tuy nhién nén kinh té con phu thuéc nhiéu vao néng
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nghiép, doi song nhan dan & nhiu khu vyc con khé khan, co s¢ ha tang con nhicu han
ché. Chinh bai vay, trong dicu Kién xay ra 1 quét s€ gay ra thiét hai lon.
2.2.2. Két qua va thao luan
2.2.2.1. Xdy dwng bén do phin cip FFPI cho nhén t6 dp déc

Trong bai nghién clru do dbc duoc su dung theo don vi % trong do6 thi muc do
FFPI cang cao thi d doc cang I6n. Ban d6 phén cap FFPI theo d6 doc dugc thé hién
o Hinh 3.

Bdng 2. Phan cdp FFPI theo dé déc (%) [2, 4]

P doc FFPI Py déc FFPI
90 - 100 va >100 10 40-50 5
80-90 9 30-40 4
70-80 8 20-30 3
60-70 7 10- 20 2
50-60 6 <10 1

2.2.2.2. Xdy dwng ban dé phin cip FFPI cho nhan té dit

Thanh phan co gidi cia cac loai dat khac nhau anh huong ti kha nang tham va
thoat nudc. Cac loai dat ¢d thanh phan co gidi la cét, thit pha cat c6 kha nang thim va
thoat nudc nhanh nén tiém ning xay ra lii quét khong 1on. Céc khu vyc da khong tham
nudc, cac loai dat ¢d nhiéu sét, limon kha nang thAm nudc kém nén tiém ning xay ra i
quét 16n. Phan cap FFPI cang cao kha ning xay ra il quét cang I6n. Ban do phan cap
FFPI theo loai dat dwoc thé hién & Hinh 4.

Bdng 3. Phan cdp FFPI loai ddt [4]

Class Thanh phan | FFPI Class Thanh phan | FFPI
co gidi co gioi
. Thit pha cat 7
Water Mat nuac 1 | Sandy Clay Loam VA sét
Sand Cat 2 | Silty Clay Loam Thit pha sét !
va limén
Loamy Cat pha thit 4 | Clay Loam Thit pha set 8
Sand
Sandy . . . . 7
Loam Thit pha céat 3 | Sandy Clay Sét pha cat
: Thit pha , . o 8
Silty Loam Limén 4 | Silty Clay Sét pha limén
Silt Limo6n 5 | Clay Sét 9
Loam Thit 6 Bedrock/Impervious ngn da/ k,hong 10
tham nudc
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Bdang 4. Phan cdp FFPI logi ddt tinh Son La

Nhom dat Thanh phan co gidi FFPI
séng, hd Mt nuéc 1
Dat feralit trén dé cat Thit pha cét 3
Dt feralit trén phi sa ¢6 Cét pha thit 4
Dt feralit trén d4 voi Thit 6
- Dét feralit trén ¢4 macma Thit pha sét 8
- Dit feralit d4 sét va d4 bién chat
- DAt mun alit nGi cao
Nui da P4 khong thim nudc 10
2.2.2.3. Xdy dung béin do phin cdp FFPI theo loai hinh sir dung dit
Bdng 5. Phan cdp FFPI logi hinh si dung ddt [4]
Class I:oal h|nhA FEPI Class I:Oal hlnh; FFP
sir dung dat sir dung dat I
Water Mat nuéc. | Mixed Rung hén giao 4
Forest
Developed/ e A A A .
P bat ndng thén. 7 Shrub/Scru Cay bui 6
Open Space b
Developed/ Vung ngoai Leoo
Low thanh. 8 Grass Dat co co 6
Devgloped/ Ving d\O thi hoa 9 Pasture Hay DoAn.g €6 chan 5
Medium trung binh. nudi
Developed/ Ving 6 thi hoa 10 | Cultivated | Dat trong trot 5
Heavy cao
, i BA n A r
Barren Land bat trong 9 Woody ",lt ‘gap nuoc 2
Wetlands cé rung
Deciduous Rurng rung 14 theo 5
Forest mua Herbaceous | Pt ngap nudc )
Evergreen Rurng thuong 3 | Wetlands co co
Forest xanh

Khu vue d6 thi co6 muc FFPI cao (8, 9, 10) do nha cao tang, duong xa, cac cong
trinh xay dyng co mat do day ddc ngén can qua trinh tham cua nudc, lam tang dong

chdy tran. O céc khu vyc 6 rimg dac biét 1a rung thuong xanh thi nude duoc gitr lai
nhiéu hon ¢ tan 14 cay, di theo than cdy va ngam xubng long dat nén FFPI & mac do
thap Mit nudc va cac ving dat ngap nudc tiém ning xay ra i quét nho nhat duoc gan
cap 1. FFPI cang cao thi kha niang xay ra lii quét cang 16n. Ban do phan cip FFPI theo

loai hinh sir dung dat duoc thé hién & Hinh 5.
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Bdng 6. Phan cdp FFPI logi hinh si dung dit tinh Son La

Loai hinh sir dung dat FFPI | Loai hinh sir dung dat | FFPI

- §ong suoi, mat nudc nudi trong thay 1 - Pét & nong thon 7
san.
- Rirng phong hé, rimg dic dung 3 |- Dét chuyén dung 8
- Rung tréng; dét tréng cay lau nam 4 ;jlﬁ:]agt ¢ b thi, dat chuyen 9
- Dét trong lua; dat trong cay hang - Dét chua sir dung, ndi

- PRI < . 5 , 10
nam; dat ndng nghiép khac. da

2.2.2.4. Xay dung bdn d phéin cip FFPI cho nhin té dj tan che

- Chuyen doi gia trj xam (DN) sang gia tri phé (radiance). Anh vé tinh sau khi
duoc tai vé dugc chuyén doi tir gia tri cap do xam sang giatr phd va chuyén vé dung
g6c chiéu cua tia saing Mat Troi ¢ dia ban nghién cau. Anh dugc to hop mau va cit theo
ranh gigi tinh Son La.

Cong thuc chuyén ddi: LA = MLOcal + AL.™®

Trong d6: LA: Hé s6 phan xa & tang trén ciing caa khi quyén theo gia tri pho

ML: Hé sé dbi vai ting kénh anh trong metadata dinh kém.

AL: Hé s6 duoc thém vao d6i véi tirng kénh anh trong metadata dinh kém.

Qcal: Gi4 tri s6 cua kénh anh.

- Chi sé thuc vt AVI (Advanced Vegetation Index) ding dé danh gia tinh trang
tham thyuc vat rung (kiém tra lwong diép luc cua cdy trong). Chi sé AVI dbi véi anh
Landsat 8 duoc tinh theo cong thact!

AVI = {/(B5 + 1) * (65536 — B4) = (B5 — B4))
Trong dé: AVI: Chi sb thyc vat. B5: Kénh hong ngoai gan. B4: Kénh do.

- Chi s6 dat trong Bl (Bare Soil Index) dugc xay dung dua trén tinh twong hd cao
gilta trang thai dat trong va trang thai tham thuc vat cho phép danh gia hién trang I6p
phu thyc vat. BI ddi v6i anh Landsat 8 duoc tinh theo cong thict™

BIO = (Be+B-(B5+B2) BI = BIO*100+100

(B6+B4)+(B5+B2)
Trong dé: Bl: Chi s6 dét trong. B4: Kénh d6. B2: Kénh xanh.
B5: Kénh hong ngoai gan. B6: Kénh hong ngoai song ngan

- Mdt @6 thure vt VD (Vegetation Density) 1a thi tuc dé tong hop AVI va BI.
Phuong phép dugc sir dung 1a phan tich thanh phan chinh vi vé co ban thi Bl va AVI ¢6
tuong quan nghich.

- Tinh chi s6 che khudt SI (Shadow Index) duoc xay dung dua trén sy sip xép tan
trong cac khu ring tao ra cac kiéu bong khac nhau anh huong dén phan ang quang pho.
SI duoc tinh toan dya trén thdng tin nhitng kénh phé nhin thay dugct:

= 3/((65536 — B2) x (65536 — B3) x (65536 — B4))
Trong dé: SI: chi sd che khuat. B2: Kénh xanh lo. B3: Kénh lyc. B4: Kénh d6
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Anh vé tinh
v
Chuvén aia tri sé6 DN sana aié tri bho
v
Gop céac kénh anh, cit theo khu vuc nghién cau
¥ v v
Chi sb thuc vat AVI Chi s dat tréna Bl Chi sb che khuét SI
v ' |
M6 hinh téng hop Bién ddi tuyén tinh
(Phan tich thanh phan chinh)
v v
Mat do thuc vat VD Thuée do chi s che khuét
| I
v
Tich hgp m6 hinh
2

P tan che rirng FCD (%)

Hinh 2. So' d6 quy trinh thuc hign mé hinh d@é tan che FCD [6]

Tir chi 6 che khuét SI, chi s6 che khuét duoc bién doi tuyén tinh ra thude do chi s6
che khuat SSI (Scaled Shadow Index). O nhiing noi ma gié tri SSI bang khong, gia tri
che khuat thap nhat bang 0% va nguoc lai.

- D¢ tan che FCD (Forest Canopy Density) dugc xac dinh dya trén qua trinh tich
hop chi s6 mat do thuc vat VD va thude do chi sé che khuat SSI bang cong thic™

FCD =VVD «SSI+1 -1 (Pon vi: %)

- Phdn cdp FFPI theo d¢ tan che

Bdng 7. Phan cdp FFPI theo dé tan che ring (%)

b tan che FFPI b tan che FFPI
1-9 10 49 — 59 5
10-19 9 59 -69 4
19-29 8 69 - 79 3
29 -39 7 79 -89 2
39-49 6 89-100 1

Do tan che c6 quan hé mat thiét véi 1i quét. Chi s6 tiém nang lii quét duoc gan
gia tri dua trén hién trang ring. Gia tri chi s lii quét tiém ning thap twong ung Voi
noi ma co rirng (dac biét la riung giau) d6 che phu phua I6n, va nguoc lai. Bo tan che
co ti 1€ % cang lon thi cap FFPI cang nho va nguoc lai, cdp FFPI cao nhat cho ti 1&
d6 tan che thap.
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2.2.2.5. Xdy dwng ban dé tiéem ning lii quét

Ban dd tién} nang I quét tai tinh Son La dugc thénh lap trén co so tl'r)h toan theo
cong thac c6 gan trong so tir cac 16p ban do thanh phan. Két qua phan cap FFPI cac
nhan té:

103 00E 103*200"E 104 00E 104 200"E 105°00°E
g - i - o a i ., ]
3 CHU GIAT ¢ % LAI CHAU - A ! H
8 < . 25 . L i €
Phan cip FFPI 4§ déc ] - Vit S B 2 g i
I -
.
. ;
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Hinh 4. Phan cdp FFPI theo loai dat
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Hinh 5. Phén cip FFPI theo loai hinh sir dung dit
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Hinh 6. Phén cdp FFPI theo dj tan che

Sau khi chong xép ban dd ciia cac nhan té thanh phan theo md hinh trong s6 két qua
thu dugc FFPI vé tiém nang 1t quét tir 1.22222 dén 9.1111. Cap FFPI cang cao thi tiém
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nang xay ra 1t quét cang 16n. Trén co s¢ do tac gid phan loai ra 5 mirc do xay ra i quét:
rat thap (FFPI nho hon 2), thap (FFPI tir 2-4), trung binh (FFPI tir 4-6), cao (FFPI tur 6-

8), rat cao (FFPI 16n hon 8).

Phan Ién tinh Son La c6 tiém ning lii quét & mac trung binh chiém 61,0% dién tich
toan tinh. Pay 1a khu vuc c6 phan cip d6 déc FFPI trung binh 4,5,6, chii yéu nam trén
dat o rimg, dat trong cdy ldu ndm vé6i cac loai dat feralit trén d4 sét va da bién chat, dat
mun alit ndi cao,.. do tan che phd bién tir 50 dén 70%.

Bing 8. Tiém niing lii quét tinh Son La theo dién tich

Tiém ning lii quét

Dién tich (km?)

Ti lé¢ % dién tich toan tinh

Rat thap

501,1

3,6

Thap

2476,6

17,5

Trung binh

8620,3

61,0

Cao

24715

17,5

RAt cao

53,7

0,4
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Hinh 7. Bin dé tiém nding lii quét tinh Son La

Khu vuc c6 mirc d6 tiém ning 1i quét cao va rat cao chiém 17,9% phan b rong,
tap trung nhiéu hon ¢ phia déng bac, tdy bac cua tinh. Nhitng khu vuc tiém nang 1i quét
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cao 1a khu vuc c6 @6 déc dia hinh 16n, FFPI cap 8,9,10 véi d6 déc >70%, cha yéu l1a dat
tréng, dat chua sir dung, nui d4 voi do tan che rimg thip <30%.

Tiém nang 1ii quét & Son La con cé su khac nhau gitra cac huyén. O tit ca cac
huyén thi chiém ti I¢ Ion nhat Ia tiém ning 1d quét & mic trung binh, chiém khoang
trén 50% dién tich. Tiém ning 1i quét cao va rat cao chiém ti I& Ién nhat ¢ huyén
Mudng La, chiém hon Y dién tich toan huyeén (28,3%), riéng tiém nang rat cao chiém
ti 16 16n nhat so vai cac huyén trong tinh (1,2%), thuc té day ciing 14 huyén thuong
XUyén xay ra lit quét.

Bing 9. Théng ké dién tich (km®) va ti 1¢ % dién tich tiém ning
xdy ra lii quét theo cdc huyén

Ten Rt thap Thdp Trung binh Cao Rdt Cao
hanh | Di¢ | Ti | Dien [ Tile | Dien | Tile | Dien | Tile | Di¢ | Ti
chinh n lé tich tich tich n ¢

tich tich
TP. Son
La 05| 0,1 54,0| 16,7 | 212,0| 65,6 546 | 170| 20| 0,6

BacYén |46,0| 42| 1283 | 11,7| 638,1| 58,0 | 281,4| 257 | 48| 04
Mai Son | 10,0 | 0,7 | 220,6 | 155 | 980,8 | 68,7 | 2125 | 149| 2,7| 0,2

Mgc
Chau 1,1 01| 3024 | 28,2| 660,5| 61,6 | 106,7| 10,0| 10| 0,11
Murong 16,
La 69,3| 49| 1369| 96| 8153 | 57,1 | 3874 | 27,2 5 1,2
Phu Yén 159,5

838 | 6,8 6| 129 | 806,6 | 654 | 182,7| 148 | 16| 01
Quynh
Nhai 89,1| 84| 2909 | 275 | 521,3| 494 | 1454 | 138 93| 09
Soéng Ma 1066,

259 | 16| 266,6| 163| 8 | 650 2785| 17,0| 21| 0,1
SépCop | 51,1| 35| 274,7| 186 8486 576 | 2045 200 44| 03

Thugn
Chau 46,8 | 3,0| 211,8| 139| 9329 | 60,8 | 3348 | 21,8| 7,0| 05

van Ho 66,4| 6,7| 1336 | 136 | 651,9| 66,4 | 1294 | 13,1| 16| 0,2
Yén
Chau 11,1 1,3| 297,2| 34,6 | 4854 | 56,6 63,7 74| 04| 0,1

3. Két luan

Lii quét 1a thién tai vo cling nguy hiém va kho dy bao truéc. Boi vay nghién ctu
canh bdo 1 quét c6 vai tro quan trong trong viéc phong chong thién tai nham giam nhe
thiét hai. Ban d6 tiém nang It quét dugc nhom tac gia thanh 1ap dua trén cong nghé GIS
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Ung dung cdng nghé GIS va vién tham xay dung bdn do tiém nang lii quét tinh Son La

va vién tham dé phan tich céc dir liéu vé do dbc, loai dat, loai hinh sir dung dat va do tan
che ring. Dya theo két qua phan tich tac gia da tién hanh phan cép tiém ning xay ra li
quét tinh Son La theo nim mirc do: rat thap, thap, trung binh, cao, rat cao. Ban do tiém
nang 1&i quét tinh Son La ¢d thé 1a ngudn tu liéu tham khao dé xay dung céc du &n quy
hoach lanh thé va quy hoach moéi truong, déc biét la trong viéc phong chdng va giam
thiéu thién tai va on dinh doi song cua ngudi dan.
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ABSTRACT

Application of GIS and Remote Sensing in mapping the potential of flash flood
in Son La Province, Vietnam.

Kieu Van Hoan’, Nguyen Ha Trangz,

Nguyen Phuong Thuy' and Nguyen Huu Thanh!
Faculty of Geography, Hanoi National University of Education,
Ngo Si Lien Secondary School.

Son La is a mountainous province in the North of Vietnam, which experiences
frequently flash floods. Flash floods are formed by the combination of multiple factors
such as heavy rains, slope, land use, soil type, and forest cover, which cause thousands
of deaths and damage to property. In the recent years, Geographic Information Systems
(GIS) and Remote sensing have been widely applied in many fields especially in flash
flood warning. In this study, GIS and Remote sensing were used to map the potential of
flash flood in Son La province depending on the flash flood potential index (FFPI). This
index aims to quantitatively describe the risk of flash flooding depending on analysing
the relationship between inherent characteristics of specific areas such as slope, land
cover, land use and soil type. From the obtained results, the high risk of flash flood was
identified, which contributes to proactively preventing and mitigating flash flood
consequences.

Keywords: Flash flood, GIS and Remote sensing, Landsat satellite image, Flash
Flood Potential Index (FFPI), Forest Canopy Density Index (FCD).
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