Nghién ceiu

NGHIEN CUU XAY DUNG BQ DU LIEU PAU VAO CHO
MO HINH DU 'BAO NGUY CO CHAY RUNG KHU VUC
PHIA TAY TINH NGHE AN TU DU LIEU VIEN THAM VA GIS

POAN THI NAM PHUONG®, TRINH LE HUNG®
NGUYEN VAN TRUNG®, LE THI THU HA®
D Trwong Dai hoc Mé - Pia chdt
@Hoc vien Ky thudt quan su, Ha Noi

Thoi gian qua, do anh hwong cua bién doi khi hdu va cdac hoat déng ciia con nguoi, chay
ring 6 xu hwéng dién bién phirc tgp. Nhiéu mé hinh dir bdo nguy co chdy rimg dya trén diz
lieu vién tham va GIS da dwoc dé xudt nham danh gid nguy co xay ra chay ring ¢ cac khu viec
khdc nhau. Poi véi cac md hinh di bdo nguy co chay ring, bé di liéu dau vao cé vai tro hét
sirc quan trong, quyét dinh dén dé chinh xdc va hiéu sudt cia mé hinh. Bai bdo nay trinh bay
két qua nghién cizu xay dieng bé di liéu dau vao cho mé hinh dir bdo nguy co chay rieg ¢ khu
viee phia tay tinh Nghé An. Cdc diz liéu, sé liéu vé dia hinh, 16p pha, khi hdu-khi ziong, kinh té-
xd héi duwoc thu thdp va danh gid mite dé quan trong dén kha nang gdy chay rimg, tir dé lua
chon bé di liéu dau vao cho cac mé hinh dir bdo, bao gom 9 16p théng tin: (1) dé cao, (2) dé
déc, (3) huéng swon, (4) mdt dé che phii thuc vat, (5) mdt dé dan cu, (6) nhiét dg bé mat, (7)
dé béc thodi hoi niréc bé mat, (8) toc do gid, (9) hwong mura trung binh thdng.

Tur khoa: Chdy ring, Vién tham, GIS, Md hinh du bdo nguy co chdy rimg, Tinh Nghé An

1. Mé dau

Chay rung la mét trong nhitng nguyén
nhan quan trong gay nén su suy giam dié¢n tich
va suy thoai chat lwong rirng & Viét Nam [2].
Thoi gian qua, do anh huéng tiéu cuc cua bién
d6i khi hau va cac hoat dong cta con ngudi,
chay rung dién ra ngay cang phuc tap, khé
luong. Ung dung cac cong nghé hién dai trong
xay dung cac mo hinh du bao nguy co chay
ring 1a mot van dé co tinh cap thiét hién nay
[2-4].

Nhiéu nghién ctu trén thé gisi va ¢ Viét
Nam di d& xuat sir dung cac mé hinh du bao
nguy co chay ring dya trén cac théng tin vé
dic diém dia hinh, 16p phu, khi hau - khi
tuong, diéu kién kinh té - xa hoi [2-4, 7-11].
Trong cac m hinh nay, bo dit liéu dau vao co
vai tro rat quan trong ddi véi do chinh xac va
hiéu suat caa mé hinh du bao. Sé luong cac
l6p dit liéu dau vao cua cac mé hinh du bao
nguy co chay ring la khong giéng nhau, phu
thudc vao diéu kién tu nhién - xa hoi cua khu
vuc thuc nghiém [5]. T bd dir liéu nay, cac
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Nghién ciru

phuong phap khac nhau nhu phan tich tha bac
(AHP) [12, 13, 15], cac ky thuat hoc may
(Random Forest, Support Vector Machine,
Anrtificial Neural Network, Classification and
Regression Tree...) da dugc 4p dung dé xay
dung ban db du bao nguy co chay ring [7-11].

Cong ngh¢ dia khong gian, trong d6 chu
dao la cong nghé vién tham va hé thong tin dia
Iy (GIS) da duoc su dung rong rai trong xay
dung b dit liéu dau vao cho mé hinh dy bao
nguy co chay rung. Dit liéu vién tham cho
phép chiét xuat nhanh cac théng tin vé 16p
phu, nhiét do bé mat, d6 bbc thoat hoi nuéc..,
trong khi GIS véi wu diém kha ning phan tich
khong gian manh c6 thé dugc sir dung hiéu
qua dé xay dung cac l6p thdng tin vé dia hinh,
khi hau, kinh té - xa hoi. Bai bao nay trinh bay
két qua xay dung bo dir liéu dau vao cho md

hinh du bao nguy co chay riing khu vuc phia
tay tinh Nghé An tir dix liéu vién tham va GIS.
Trén co s& phan tich dic diém khu vuc thuc
nghiém, trong nghién ctru da lya chon va xay
dung duoc b dir liéu dau vao bao gom 9 16p
thong tin dai dién cho cac yéu té dia hinh, 16p
phu, diéu kién tu nhién - xa hoi khu vuc phia
tay tinh Nghé An.

2. Dir ligu va phwong phap nghién cau

2.1. D ligu va khu verc nghién ciru

a) Khu vuc nghién cizu

Khu vuc nghién ctru duoc lya chon la dia
ban phia tay tinh Nghé An (Hinh 1). Nghé An co6
dién tich ring va dat 1am nghiép 16n nhat ca
nudc, chiém gan 70% dién tich dét ty nhién toan
tinh, tap trung cha yéu & khu vuc phia tay. Mat
do che phu rimg dat 58,36% (theo bao cao hién
trang rung Viét Nam nam 2022) [1].
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Hinh 1: Vi tri dia ly khu vuc nghién ciu

Do che phu ring toan tinh c6 xu hudng
taing nhung phan 16n dién tich ting 13 ring
trdng c6 gia tri da dang sinh hoc khdng cao.
Dién tich rirng tu nhién cé su suy giam rd rét

Quin dio Trwong Sa
(Tinh Khanh Hoa) °

ca vé chat luogng va dién tich. Theo Cuc Kiém
lam, Bo Nong nghiép va Phat trien Nong thon,
hang nam vao mua he, Nghé An [a mét trong
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nhitng tinh dimg dau trén toan qubc vé nguy
co chay rirng & cap V, cap cuc ky nguy hiém.
b) Dz liéu sir dung
65 canh anh Sentinel 2 MSI chup giai doan
tir 15/11/2021 dén 16/01/2022 duoc sir dung dé

tao anh khong may nham xac dinh 16p dit liéu
vé mat do che pha. D& xac dinh nhiét d6 bé mat,
trong bai bao st dung 15 canh anh v¢ tinh quang
hoc Landsat 8 chup tir 15/11/2021 dén
16/01/2022. Két qua tao anh Sentinel 2 va
Landsat 8 khong may duoc thé hién trén hinh 2.
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Hinh 2: Diz liéu anh Sentinel 2 va Landsat 8 si dung trong nghién cuu

Dit liéu DEM toan cau SRTM véi do phan
giai khdng gian 30 m cung cap boi Co quan
Hang khong vi truy My (NASA) dugc su dung
dé chiét xuat thong tin cac yéu té dia hinh nhu
d6 déc, do cao, hudng suon. Dir liéu vé khi
hau va thoi tiét, bao gém: téc do gio, lwong
mua trung binh thang, d6 béc thoat hoi nuée
dugc thu thap tor CSDL WorldClim
(https://lwww.worldclim.org/). Lép dir ligu
Mat do dan cu dugc trich xuat qua CSDL nhan
khau hoc WorldPop

(https://data.worldpop.org/).

Bo dir liéu diém chay trong qua khir bao
gom 118 diém chay va 123 diém khong chay
duoc thu thap trong giai doan 2018 - 2023 dua
trén hd so chay cua Cuc Kiém lam (Bo
NN&PTNT) va dir liéu hoa hoan tir hé théng
FIRMS (NASA).

2.2. Phwong phap nghién cuu

Dé lya chon va xay dung bo dit liéu dau
vao cho md hinh du bao nguy co chay ring
khu vuc phia ty tinh Nghé An, trong nghién

ctru tién hanh phan tich, danh gia diéu kién tu
nhién - xa hoi khu vuc thuc nghiém nham xac
dinh cac yéu té c6 anh huong dén kha niang
phat sinh chay ring. Tir dic diém chay ring &
Nghé An cho thdy, nguyén nhan chinh cua
tinh trang nay la do anh huéng cua cac yéu to
ty nhién (dic diém Iop phu, cac yéu to thoi
tiét, khi hau, dia hinh) ciing nhu hoat dong cua
con nguoi. Trén co s hién trang dir liéu khu
vuc nghién cuau, trong bai bao da lya chon 9
yéu t6 bao gdom: (1) do cao, (2) do déc, (3)
hudng suon, (4) mat d6 che phu thyc vat, (5)
mat d6 dan cu, (6) nhiét do bé mat, (7) d6 bdc
thoai hoi nudc bé mat, (8) tbe do gio, (9)
lugng mua trung binh thang dé xay dung bo
dix liéu dau vao cho mé hinh du bao nguy co
chay ring.

Cac 16p dir liéu vé dia hinh (d6 cao, d6
dbc, huéng déc) dugc xay dung tr DEM
SRTM théng qua chirc nang phan tich khong
gian trong phan mém ArcGIS. Cac 16p théng
tin vé thoi tiét, khi hau, dan cu duoc thu thap
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tr CSDL WorldClim va WorldPop, sau do
bién tap vé do phan giai khéng gian 10 m.
Nhiét d6 bé mat dugc xac dinh tir anh vé tinh
Landsat 8 theo phuong phap do NASA cung
cap [18]. Trong khi d6, mat do che phu duoc
xac dinh théng qua chi s6 thue vat NDVI theo
cong thurc sau [16]:

NDVI — NDVI .
V= i 1)
NDVI__ — NDVI__

Do céc 16p dit liéu dau vao dugc xay dung
tir cac ngudn khac nhau véi thang do khong
théng nhit, dé c6 thé dwa vao md hinh duy béo,
tat ca cac l6p dir liéu nay dugc chuyén doi
sang dinh dang raster vé&i do phén giai 10 m
(phu hop voi @6 phén giai khong gian cuaa anh
Sentinel 2 MSI). Tiép theo, cac I6p dir liu
dugc chuan hoéa vé pham vi [0 - 1] theo cong
thac sau [6]:

_ Fa,—Min(Fa)
' Max(Fa)— Min(Fa)

x[0.99-0.01]+0.01 (2)

trong d6 Faj la gié tri cua hé sé duoc xem xét,
Min(Fa) va Max(Fa) la gi4 tri ti thiéu va gia
tri tbi da cua hé s6 dugc xem xét va Ny 12 gia
tri tinh todn mai cho hé sé dugc xem xét.

Mirc d6 quan trong cua ting yéu té dau
vao cua mo hinh du bao nguy co chay rung
duoc xac dinh trén co s¢ hé s6 twong quan
Pearson (hé s6 r) giita cac yéu tb nay va bo dir
licu diém chay. Hé sé (r) c6 gia tri trong
khoang tir -1 dén 1, trong d6 gia tri r duong
thé hién twong quan thuan, r am thé hién twong
quan nghich. Trong nghién ciu nay, hé sé r
dugc xac dinh bang phan mém QGIS 2.18.

So d6 quy trinh nghién ctru duoc trinh bay
trén hinh 3.
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Hinh 3: So dé quy trinh xay dieng bg diF liéu dau vao cho md hinh dir bdo nguy co chdy rimg

3. Két qua nghién ciru va thao luan

Trén hinh 4 trinh bay két qua xay dung
cac 16p dir liéu dau vao cua mo hinh du bao
nguy co chay ring, bao gom: d6 cao, do ddc,
huéng sudn, mat o che pha, do béc thoat hoi
nuéc bé mat. Co thé nhan thay, dia hinh khu
vuc nghién ctu c6 su da dang lon, véi d6 cao
|6n nhét dat 2682 m; d6 dc nam trong khoang

tir 0 dén 170%. Khu vyc nghién ciru ciing co
mat do che phu cua thuc vat dat cao do day la
dia ban tap trung chu yéu 16p pha ring & tinh
Nghé An. Nhiét do bé mat khu vyc thuc
nghiém nam trong khoang tir 10 dén 35°C,
trong do6 nhiét do cao tap trung ¢ khu vuc phia
dong voi mat do che phu thua.
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Tu b CSDL WorldPop va WorldClim,
trong nghién ctu tién hanh xay dung cac l6p
dir liéu vé mat d6 dan cu, luong mua trung
binh thang va toc d6 gi6 (Hinh 5). Véi khu vyc
phia tay tinh Nghé An, mat d6 dan cu dat thap,
nam trong khoang tir 3 dén 627 ngudi/km?.
Phan I6n khu vuc nghién ctu c6 mat do dan
cu thap (dudi 25 ngudi/km?), tap trung tai cac
khu vuc vung nai. Cac khu vuc c6 mat do dan
cu trén 100 ngudi/km? tap trung cha yéu &

nghién ctu. Lugng mua trung binh thang &
phia tay tinh Nghé An nam trong khoang tir
113 mm/thang dén 164 mm/thang, khdng co
su chénh léch nhiéu. Vung phia nam khu vuc
nghién ctru c6 lugng mua trung binh thang cao
hon cac khu vuc khac. Phan 16n khu vuc
nghién cau c6 te do gid nho hon 1,9 m/s. Cac
khu vuc c6 tée do6 gi6 trén 2 m/s tap trung cha
yéu ¢ phan ria phia nam khu vuc thuc nghiém,
cling la noi c6 lugng mua trung binh thang cao
hon so vai cac khu vuc khac.

phia dong va mot phan phia nam khu vic
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Hinh 5: Cdc 16p diz liéu vé mdt dé dan cu, lwong miea trung binh thang, téc dé gié

Cac 16p dit liéu dau vao c6 do phan giai

khong gian khac nhau, trong d6 d6 cao, do

dbc, hudng suon, nhiét do bé mit co do phan
giai 30 m, mat d6 che phu cua thuc vat (10 m),
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cac 16p dir lidu vé khi hau (d6 béc thoat hoi
nuéc, tbe d6 gio, lwong mua trung binh thang)
va mat d¢ dan cu co6 do phan giai 1.000 m. Cac
16p dit ligu nay dugc dwa V& ciing @6 phan giai
khong gian 10 m va chuyén vé thang gia tri [0
- 1] theo c6ng thuc (2).

Sau khi xay dung cac I6p thong tin dau
vao cho md hinh, trong nghién ciwu tién hanh
xac dinh hé sb twong quan Pearson giira cac
l6p dir liéu dau vao va bo dir liéu diém chay
trong qua khir. Két qua xac dinh hé sé tuong
quan gitra 9 16p dir liéu dau vao va dit liéu
chay rimg duoc thé hién trong bang 1. Phan
tich két qua nhan duogc cho thay, 16p di liu
nhiét d6 bé mat c6 twong quan cao nhét véi bo
dir liéu diém chay, thé hién qua hé sb tuong

quan r dat 0.754. Mat d6 che phu cua thuc vat,
d6 bdc thoat hoi nuée bé mat, d6 dbe va lugng
mua trung binh thang cé tuong quan & muc
trung binh véi b dir liéu diém chay, trong d6
hé s6 r nam trong khoang tir 0.2 dén trén 0.4.
Trong khi d6, 16p dit liéu vé tc do gio, hudng
déc va mat do dan cu c6 mic d6 quan trong
thap hon, thé hién qua gia tri hé s6 twong quan
r xap xi 0.1. Mic du ¢6 twong quan khong cao
véi bo dit lieu diém chay trong qua khu, tuy
nhién vaéi dac thu khu vuc nghién ctu c6 dia
hinh déc, chiu anh huong cua gioé phon Tay
Nam (gi6 Lao) cling nhu nhiéu vu chay ring
¢ khu vuc phia tdy tinh Nghé An c6 nguyén
nhan tr hoat dong cia con nguoi, cac lop dir
lidu trén van duoc lya chon dé dua vao cac mo
hinh du bao nguy co chay rung.

Bang 1: Gia tri twong quan so voi dir liéu dw bao chay ring

L6p dir liéu dau vao Gia tri hé s6 twong quan
Huéng doc 0.076
Mat d6 dan cu 0.06
bo cao 0.13
Téc d6 gio 0.021
Luong mua trung binh thang 0.233
Do dbc 0.341
Do bdc thoat hoi nude bé mat 0.402
Mat d6 che phu cua thyc vat 0.406
Nhiét d¢ bé mat 0.754

4. Két luan

Trong nghién ctu nay, trén co s& phan
tich dic diém tu nhién - xa hoi va hién trang
di liéu kKhu vuc thuc nghiém da lua chon va
xay dung duoc 9 16p dit liéu dau vao cho cac
mo hinh dy bao nguy co chay ring khu vuc
phia tay tinh Nghé An, bao gom: (1) d6 cao,
(2) d6 déc, (3) hudng suon, (4) mat do che pha
thuc vat, (5) mat do dan cu, (6) nhiét do bé

mit, (7) d6 boc thoai hoi nudc bé mit, (8) toc
do gio, (9) lwong mua trung binh thang. Cac
I6p thong tin ddu va nay duoc chiét xuat tir dir
liu vién tham va GIS, duoc chuan hoa trudc
khi dua vao cac mé hinh dy bao. Két qua nhan
duoc trong nghién ciru c6 thé sir dung phuc vy
huan luyén cac mé hinh dy bao nguy co chay
ring, cung cap thng tin giap cac nha quan ly
trong theo ddi, ing pho va giam thiéu thiét hai
do chay ring géy ra.Q
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Loi cam on

Bai bao c6 st dung mot phan s6 lidu va két
qua caa dé tai KH&CN cép co so “Nghién cizu
md hinh dir bdo nguy co chdy rimg bang cong
nghé Dia khong gian, thur nghiém cho khu vic
phia Tay tinh Nghé An”, mé s T23-38. C4c tac
gia xin chan thanh cam on Truong Dai hoc Mo
Dia chat va Ban chi nhiém dé tai da hd tro nhom
nghién ctru hoan thanh bai bao nay.
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Application of remote sensing and GIS techniques for building input data sets of forest
fire risk prediction model in the western region of Nghe An province

Doan Thi Nam Phuong, Nguyen Van Trung, Le Thi Thu Ha

Hanoi University of Mining and Geology, Hanoi, Vietham

Trinh Le Hung

Le Quy Don Technical University, Hanoi, Vietnam

Recently, due to the effects of climate change and human activities, forest fires tend to

develop complicatedly. Many forest fire risk prediction models based on remote sensing and
GIS data have been proposed to assess the risk of forest fires in different areas. The input data
set plays a very important role, determining the accuracy and performance of the forest fire risk
prediction model. This article presents the results of research on building an input data set for
a forest fire risk prediction model in the western region of Nghe An province. Information on
terrain, cover, climate-meteorology, and socio-economics is collected and evaluated for
importance to the ability to cause forest fires, from which input data sets are selected for the
models., including 9 layers : (1) elevation, (2) slope, (3) aspect, (4) vegetation cover density,
(5) population density, (6) land surface temperature, (7) evapotranspiration, (8) wind speed, (9)
average monthly rainfall. O

Keywords: Forest fire, Remote sensing, GIS, Forest fire risk prediction model, Nghe An
province.
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