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TOM TAT

Viéc xay dung bo dir lidu vé lich str chay rimg ludn 1a hoat dong can thiét trong cong tac quan ly lia rimg, déc
biét vdi cac khu vue xay ra chay hang nam. Trong do, viéc dua ra cac ban dd chay rumg the hién duogc 16 rang vé
ca quy md ciing nhu phan bd cta cic dam chay ma khong béo cdo hay cac cudc phong van nao co thé dat duoc.

Hon nira, viéc khoanh v€ cidc dam chdy da xay ra trong qua khtr theo phuong phap truyén théng 1a khong thé
thyc hién dugc. Nghién ctru da xac dinh céc dién tich chay rung trén co sé dit liéu anh Sentinel-2 véi sy hd trg
ctia Google Earth Engine, v6i hai diém chinh: (1) Thu thap, xay dung bo dir liéu vé chay rimg trén dia ban huyén
Mudong Nhé trong giai doan 2016 - 2019; (2) Ung dung c6ng nghé vién tham dé xay dung ban d chay rimg trong
giai doan 2016 - 2019 cho khu vyc huyén Muong Nhe¢, tinh Dién Bién. Chi s0 dNBR dugc tinh todn nham thé
hién sy bién dong chi s NBR trong khoang thoi gian trudc va sau khi xay ra chay rung. Két qua nghién ctru da
dura ra ban d0 chay rimg tai khu vie nghién ciru trong giai doan 2016-2019 va thong tin téng hop vé cac dién tich
chay. Trong do, dién tich chdy ring xac dinh dugc 1a 189,36 ha véi dién tich nho nhét phat hién duoc 1a 0,23 ha
va 16n nhat 13 10,45 ha. Két qua ctia nghién ctru c6 gid tri img dung rét 16n trong cong tac quan ly hia rimg tai
khu vuc nghién ctru va ca khu vuc Tay Béc n6i chung.

Tiur khéa: Chay rirng, Google Earth Engine, NBR, Sentinal-2, vién tham.

1. PAT VAN PE

Cai thién viéc quan 1y cac khu vuc rimg dé bi
chdy doi héi cac phuong phap khach quan va cé
thé 1ap lai dé dinh lugng va lap ban do tac dong
ctia ddm chay nham 1ap ké hoach cho cac cong
tac phong va chira chdy trong tuong lai va céc
bién phap khéac lién quan dén giam thiéu nguy
co chay rimg va bao ton da dang sinh hoc. Chay
rimg c6 thé 1am thay d6i mot sé thudc tinh cta
tham thuc vat va dat, mot sd trong s6 d6 co thoi
gian ton tai ngén va c6 tac dong nho dén hoat
dong sinh thai cua lam phﬁn (vi du: loai bo vat
li¢u roi rung trén bé mit tham kho), trong khi
mot s6 khac c6 thé ton tai lau dai va lam thay
ddi toan bd cac dic diém co ban cta ca hé théng
tham thuc vét (vi du: sy thay doi thanh phan loai
thuc vat, pha huy toan by hé sinh thai rung)
(Bradstock et al., 2002; Gill et al., 1981;
Johnson & Miyanishi, 2001). Chinh vi vay, vié¢c
xay dung bo dir liéu vé lich st chay rimg luén
1a hoat dong can thiét trong cong tac quan 1y lira
rung, dac biét vdi cac khu vuc xay ra chay hang
nam. Trong d0, viéc dua ra cac ban d6 chay rimg
thé hién duogc 16 rang vé ca quy mé ciing nhu
phan bd cua cac dam chay ma khong bao cdo
hay cac cudc phong van nao cé thé dat duoc.
Trong khi viéc khoanh v€ cac ddm chay da xay

ra trong qué khtr 1a khong thé thuc hién duoc.

Huy¢én Muong Nhé, tinh Di¢n Bién 1a mot
dia ban bién gi6i xa trung tdm, dia hinh hiém
tré, co so ha tﬁng con dic biét han ché va diéu
kién kinh té khé khan. Bén canh d6, khu vuc nay
con thuong xuyén xay ra cac hién tuong nhu
quét, sat 1o dat va dic biét 1a chay rimg, giy
nhiéu thiét hai cho kinh t& xa hoi cua dia
phuong. Pac biét, huyén Muong Nhé co ty 1¢
cao 1a ngudi dan 1a déng bao dan toc thiéu s,
trinh d6 gido duc con han ché dan dén viéc tiép
dién cac tap tyc canh tac lac hau va kém bén
vitng. Trong d6, viéc dbt nuong lam rdy mot
cach tu phat van dién ra thuong xuyén chinh 1a
nguyén nhan chi yéu dan dén chay rumg. Vi
vay, rat can thiét phai c6 su theo ddi cac dién
tich chay ring dé dua ra cc bién phap phong
chay rimg phu hop dé giam thiéu s6 vu chay co
thé xay ra.

Trong nghién ctru nay, nhom tac gia tap
trung vao hai diém chinh: (1) Thu thap, xay
dung bd dir li¢u vé chay rung trén dia ban
huyén Muong Nhé trong giai doan 2016 -
2019; (2) Ung dung coéng nghé vién tham dé
x4y dung ban do chay riung trong giai doan
2016 - 2019 cho khu vuc huyén Muong Nhé,
tinh Pién Bién. Két qua cua nghién ciru gop

94 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 3 - 2022



Qudan ly Tai nguyén rung & Moi truong

phan 1am co s¢ khoa hoc cho viéc phan tich
nguyén nhan va dua ra cac giai phap han ché
nguy co chay rung trén cac khu vuc thuong
xuyén xay ra chay hang nam.
2. PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Déi trong nghién ctru 1a cac dam chay rimg
trong giai doan 2016 - 2019 tai huyén Muong
Nhé, tinh Pién Bién (Hinh 1). Huyén Muong
Nhé ¢6 dic diém khi hau nhiét doi gi6 mua nui
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Hinh 1. Khu vuc nghién ciru

2.2. Phuong phap nghién ciru
2.2.1. Thu thap dit liéu
a) Dir li¢u thir cdp

Thu thép tai liéu thir cip lién quan: Ban do
dia hinh, ban do kiém ké rimg va cac bao cdo
tinh hinh chdy rung trong giai doan 2016 —2019
do Hat kiém 1am huyén Muong Nhé cung cap.
Nguén tu liéu vién tham duoc st dung 14 anh
Sentinel-2 v&i do phan giai khong gian 1a 10 m
va do phan giai thoi gian khodng 05 ngay.

Dir liéu vién tham Sentinel-2 tai khu vuc
nghién ctru (thudoc canh anh T47QRE) trong
khoang thoi gian tir 01/01/2016 dén 17/05/2019

duoc thu thap thong qua cong cu Google Earth
Engine (GEE). Téng cong c6 16 canh anh dugc
st dung trong phan tich. Cac anh nay da duoc
tién xur 1y, hiéu chinh va dua vé gia tri phan xa
bé mit (Surface Reflectance — SR) trén GEE
nhdm thuén tién cho viéc thu thap céc dir li¢u
anh phu hop voi cac khoang thoi gian xay ra
chay ring tai cac diém theo béo céo trén thuc té.
Nghién ciru da str dung ma GEE c6 san sir dung
thuat toan loai bé may dua vao chudi gia tri cac
kénh anh tai méi pixel. Cac ddm may va bong
ctia chiing bi x6a khoi tit ca cac hinh anh cta
Dt liéu Sentinel-2. Cac ddm may dugc xac dinh
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tr tap dir litu x4c sudt dam may S2
(s2cloudless) va bong cia chung dugc xac dinh
bang phép chiéu dam may két hop voi cac diém
anh c6 phan xa cin hong ngoai (NIR) thap
(https://developers.google.com/earth-
engine/tutorials/community/sentinel-2-
s2cloudless).

b) Piéu tra ngoai nghiép

Nghién ciru tién hanh phong van nguoi dén
séng gan rimg va truc tiép tham gia chira chay
rimg, cac té doi bao vé rumg dia phuong dé co
thém dir liéu vé cac vi tri dd xay ra chay rimg
trong giai doan nghién ciru. Diéu tra ngoai
nghi¢p cling dugc thuc hién dé xac nhan thong
tin tai cac vi tri da dugc xac dinh xay ra chay
rimg trén thuc té theo cac bao céo tinh hinh chay
rimg do Hat kiém 1am cung cip. Vi tri cac ddi
tugng chay rimg duoc xac dinh bang GPS
MAP64s.

2.2.2. Phwong phdp xdy dwng bin dé chdy
rung

Nghién ctru st dung Chi s hoa hoan
(Normalised Burn Ratio — NBR) dé phén tich
cac khu vuc chay ring. NBR 1a mét trong nhitng
chi s6 vién tham duoc sir dung rong rii nhat dé
1ap ban d6 muc do nghiém trong cta cac dam
chay, dac bi¢t 1a chay rung (Epting et al., 2005;
Key & Benson, 2006).

Céc anh chi s6 NBR tai khu vuc nghién ciu
duoc so sanh tai hai thoi diém trude va sau khi
xay ra chay, sau d6 dugc tinh toan truc tiép trén
GEE dé tiét kiém thoi gian xu 1y va dung luong
luu trir dir liu, tinh todn dua vao cong thuec:

NBR = (NIR - SWIR) / (NIR + SWIR)

Trong dé: Ddi voi anh Sentinel-2, NIR (kénh
can hong ngoai) 1a Band 8A; SWIR (kénh hong
ngoai song ngin) 1a Band 12. Gia tri ctia chi s6
NBR nim trong khoang -1 + 1. Gia tri NBR cao
cho biét tham thuc vét khoe manh trong khi gia

tri thip cho thdy dit tréng va cac khu vuc bi
chay gan day (Escuin et al., 2008).

Dé xac dinh cac dién tich chay rimg, nghién
ctru str dung chi sb bién dong ANBR (Key &
Benson, 2002) dugc tinh theo cong thirc:

dNBR = 1000%(NBRti — NBR12)

Trong d6, NBRt; va NBRT2 lan luot 14 gid tri
NBR tai thoi diém trudc va sau khi xay ra chiy
rung.

Chi s6 ANBR duoc tinh toan bang cong cu
Raster Calculator trén ArcGIS 10.4.1. Nghién
ctru st dung ngudng chi s6 ANBR cung céap boi
Cuc Khao sat Dia chat Hoa Ky (United States
Geological Survey — USGS) dé khoanh vung
cac dién tich chay rung tuong trng vdi cac vi tri
dugc ghi nhan chay. Trong o, cic diém anh
dugc xac dinh chdy rung khi c6 gia tri AINBR
nam trong khoang tir 100 dén 1300. Cac khu
vuc khong bi chay thuong dugc quy cho céc gia
tri gan bang khong (Lutes et al., 2006). Tap hop
cac diém anh s& dugc gdp lai thanh ving
(polygon) va thé hién trong ban do chay ring.
3.KET QUA VA THAO LUAN
3.1. Két qua thu thap dir liéu diém chay rimg

Theo két qua tong hop tir cic bao céo tinh
hinh chay rimg két hop véi phong van ngudi
dan ban dia, tong cong c6 125 diém mau chay
rung da dugc ghi nhan trong giai doan 2016 —
2019 (Bang 1), c6 phan bé nhu & Hinh 2. Trong
do, cac dia ban tap trung nhiéu vu chay nhét 1a
cac xa Muong Nhé (25 vu), Sin Thau (26 vu) va
Leng Su Sin (48 vu). Cac vu chay nay thuong
nam & cac khu vye c6 dia hinh doc gan phia bién
giéi Viét-Lao. Theo bao cdo vé dién tich khong
day du cho cac vu chay, chi tinh riéng cho céac
vu chay c6 bao céo vé dién tich, cac vu chay xay
ra trén dia ban huyén trong khoang thoi gian
phan tich cé di¢n tich bién dong tur 0,2 dén 10
ha.

Bang 1. S6 vu chay rirng dwoc ghi nhan

STT Nim S6 vu chay rirng
1 2016 68
2 2017 19
3 2018 12
4 2019 26
Tong 125
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Hinh 2. Phin bd cac diém chay ghi nhan tai khu vwe nghién ctru
3.2. Ung dung chi s6 dNBR x4c dinh cac dién  tinh Sentinel-2 véi t6 hop mau RGB: 12-8A-4
tich chay rung nhu vi du trong Hinh 3 véi diém chay co toa do
Cac dién tich chdy ring tuong tmg voi cac  22°21°367°B - 102°10°48°°D, x4y ra chay ngay
diém chay c6 thé duoc nhan biét rd trén anh vé  20/03/2019.

Hinh 3. Cic ving miu mit rirng tai toa d9 22°21°36°°B - 102°10°48°°D
Anh t6 hop mau Sentinel-2 (RGB: 12-8A4-4) trén GEE tai thoi diém truée (A — Sentinel 24 ngay
13/03/2019) va sau (B — Sentinel 24 ngay 28/03/2019) khi chay.
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Ap dung ngudng chi s6 dNBR dugc khuyén
nghi bdi Cuc Khao sat Dia chit Hoa Ky, cac
diém anh duoc x4c dinh chay rimg khi c6 gié tri
dNBR nam trong khoang tir 100 dén 1300. Cac
diém anh nay dugc phan tich va gop thanh cac
dién tich chay rung dugc khoanh vé ty dong. Vi
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du tuong ung cho truong hop dién tich chay
rimg & Hinh 3 duoc thé hién ¢ Hinh 4. Cac 16p
dit liéu chi s6 NBR duoc tinh toan cho cac thoi
diém cy thé, thé hién rd sy bién dong chi s tai
khu vuc chay rung.
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Hinh 4. Anh chi s6 NBR tai khu vire diém chay trwée (A) va sau (B) khi xdy ra chay rung
va chi s6 ANBR twong ting (C)

Két qua thé hién rd sy thay d6i cua chi sd
NBR trén céc khu vuc mat rung, ca vé mat gia
trj cta chi s6 va mit hién thi (Hinh 4A, B). Qua
d6, chi s6 ANBR c6 su khéc biét rd rét gilra cac
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khu vuc chay va cac khu vuc lan can (Hinh 4C).
Tir viée sir dung chi s6 dNBR, ban d6 chay rimg
qua cac nam duoc thé hién nhu Hinh 5.
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Hinh 5. Két qua xiy dung ban dd chay rirng tai huyén Muwong Nhé
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Bing 2. Tong hgp dién tich viing chiy xac dinh bing dNBR

STT Nim S6 vu Tong dién tich  Dién tich nho nhat Dién tich 16n nhat
chay rirng (ha) (ha) (ha)
1 2016 68 31,10 0,32 3,82
2 2017 19 13,62 0,44 3,72
3 2018 12 20,41 0,32 3,98
4 2019 26 124,23 0,23 10,45
Téng 125 189,36

Két qua cho thdy, dién tich chay ring khong
qua 16n (189,36 ha) vai dién tich nho nhét phat
hién duogc 13 0,23 ha (23 pixels) va 16n nhat 13
10,45 ha (1045 pixels). Cac vu chay phat hién
chu yéu 1a cac dién tich nho, ving nay phan bd
rai rac. Vi dit liéu thu thap gdm c6 125 vy chay
rimg, toan bd cac vu chay nay déu dugc phat
hién trén dir li¢u anh Sentinel-2, twong duong
do chinh xac 100%, khi c6 bao cdo vi tri xdy ra
chay. Tuy nhién, két qua xac dinh dién tich chay
rung can pha1 duoc kiém chung trong cac
nghién ciru tiép theo do chi can mot sy thay doi
nho dén gi4 tri phan xa phd cua ddi tuong rimg
cling dan dén gia tri NBR thay doi va gia tri
dNBR c6 thé ndm ngoai ngudng dNBR xac dinh
chdy rung mdt cach khong chinh xac. Céc
nguyén nhan nay c6 thé do cac hién tugng tan
xa trong khi quyén, cac ting may mong, va dic
biét 1a do bong d6 cua dia hinh gidng nhu khu
vuc cac suon nui cao phia tdy cua huyén. Cac
yéu t6 nay c6 thé duoc giam thiéu khi tan dung
d6 phan giai thoi gian 16n ciia anh Sentinel-2 dé
két hop cac anh chup & cac thoi gian khac nhau

trong ngdy & cac anh chup ké tiép nhau sau khi
xay ra chay, trong khi thu:c vat kho co thé phat
trién trong thoi gian ngin nhu vay.

Mot van dé can luu ¥ nita 1a chi s6 INBR
trong nghién ctru nay madi chi phat hién chinh
x4c dam chay khi c6 thong tin vé& diém chay
duoc ghi nhan thue té. Hay néi mot cach khac,
nguyén nhan gay ra viéc bién dong tai nguyén
rimg va gia tri chi s6 NBR thay d6i da duoc an
dinh tr trude. Chi s dANBR khéng thé cho
chung ta biét nguyén nhan thay d6i gia tri NBR
1a gi, ddn dén kha nang rat 16n s& nham 1an giira
khu vuc chay rimg va cac khu vuc mat rimg do
cac ly do khac. Vi du trong Hinh 6 c6 di¢n tich
mét ring do khai thac (Hinh 6A) va sau d6 xuét
hién thém dién tich chay rung (Hinh 6B). Co thé
thay, cac dién tlch mat rung do khai thac co6 su
khac biét 1 rét vé mau sic so véi khu vue chay
rung (i.e. mau vang nhat so véi mau nau den).
Nhung trong Hinh 7A-B, xu huéng vé gia tri
NBR héu nhu khéng c6 su khac biét nhiéu gitta
hai khu vuc nay.

T

(A)

(B)

Hinh 6. Cac viing miu mit rirng tai toa d9 22°15°25”°B - 102°15°45”°D
Anh t6 hop mau Sentinel-2 (RGB: 12-8A4-4) trén GEE tai thoi diém trudc (A — Sentinel 24 ngay
25/02/2018) va sau (B — Sentinel 24 ngay 12/03/2018) khi chay
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Hinh 7. Anh chi s6 NBR tai khu vire diém chay truéc (A) va sau (B) khi xay ra chay rirng
va chi s6 dNBR twong wng (C) v6i vi du ¢ Hinh 6

4. KET LUAN

Nghién ctru da thanh cong trong viéc xay
dung ban dd va xac dinh dién tich chay rung dua
trén chi sé vién tham NBR két hop véi cac ing
dung méi cong nghé dia khong gian (Google
Earth Engine) va két qua bao cdo diém chay.
Két qua nghién ctru d tinh toan va dua ra ban
d6 chay rimg tai khu vuc nghién ciru trong giai
doan 2016-2019. Két qua cho thay rat kha quan
trong viéc str dung chi s6 vién tham NBR dé xay
dung dugc ban dd chay khi co thong tin mot
cach twong d6i vé vi tri xay ra chay. Két qua
nghién ciru ciing co trién vong 4p dung tai cac
khu vuc Tay Bic va cac khu vue ¢o diéu kién
trong dong.

Mot cach twong d6i, chu ky 1ap 05 ngay cua
tu liéu anh c6 thé gitp xac dinh sém dién tich
chay rimng ngay khi diéu kién méi truong chua
cho phép cac hoat dong diéu tra hién truong.
Tuy nhién, dé nang cao hiéu qua ctia quy trinh,
rat ngan thoi gian phat hién, can c6 thém céc
nghién ctru két hop dong thoi anh Sentinel 2 véi
cac tu liéu anh khac nhu Landsat, SPOT... dé
c6 thé nang cao d6 phan giai thoi gian cling nhu
d6 chinh xac.
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Qudan ly Tai nguyén rung & Moi truong

APPLYING REMOTE SENSING TECHNOLOGY IN FOREST FIRE
MAPPING IN MUONG NHE DISTRICT, DIEN BIEN PROVINCE

Nguyen Xuan Linh'2, Phung Van Khoa?, Le Thai Son?
"University of Fire Prevention and Fighting
*Vietnam National University of Forestry

SUMMARY

Building a dataset on the history of forest fires is a necessary activity in forest fire management, especially in
areas where fires occur annually. In particular, forest fire mapping clearly shows both the size and the distribution
of the fires that no reports or interviews can provide. Furthermore, it is not possible to delineate fires that have
occurred in the past by traditional methods. The study identified forest fire areas on the Sentinel-2 image database
with the support of Google Earth Engine, with two main points: (1) Collecting and building a data set on forest
fires in Muong Nhe district in the period 2016 - 2019; (2) Applying remote sensing technology to build forest
fire maps in the period 2016 - 2019 for the area of Muong Nhe district, Dien Bien province. The dNBR index is
calculated to show the changes of the Normalized Burn Ratio (NBR) index before and after a forest fire. The
research results have provided a map of forest fires in the study area in the period 2016-2019 and general
information on the burning areas. In which, the identified forest fire area is 189.36 ha with the smallest detected
area of 0.23 ha and the largest of 10.45 ha. The results of the study have great value in forest fire management in
the study area and the Northwest region in general.

Keywords: Forest fire Nam Kading, Google Earth Engine, NBR, remote sensing, Sentinal-2.
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