Quadn Iy Tai nguyén rieng & Moi truong

UNG DUNG THUAT TOAN TRICH XUAT PIEM DI THUONG NHIET
TU ANH VE TINH MODIS PE PHAT HIEN CHAY RUNG O VIET NAM

L& Ngoc Hoan', Trin Quang Bao?
Y2 Treong Dai hoc Lam nghiép

TOM TAT

Bai bao trinh bay két qua nghién ciru tng dung thuat todn cua Louis Giglio va cong su phét trién nam 2003 dya
trén thuat todn gdc cua Kaufman nam1993 dé trich xuat diém di thuong nhiét tir anh vé tinh MODIS nham
phuc vu phéat hién chay ring ¢ Viét Nam. Dé danh gia kha ning trich xuit va mac do phu hop két qua nghién
ctru trong diéu kién ¢ Viét Nam, nhém tac gia sir dung anh vé tinh MODIS tir nam 2010 - 2015 dé trich xuét
diém di thuong nhiét, dong thoi tdng hop va phan tich kha ning phan bd cac diém di thuong nhiét theo thoi
gian va khong gian. Két qua phan tich su phan b cac diém di thuong nhiét theo khong gian va thoi gian déu
twong ddi phu hop diéu kién két qua phan vang trong diém chay rimg va mua chay rung ¢ Viét Nam. Pay la co
s& khoa hoc quan trong trong viéc tng dung anh vé tinh MODIS dé phét hién va canh bao chay rimg & Viét Nam.
Tir khoa: Chay rirng, diém di thwong nhiét, MODIS, phat hi¢n chay rirng.

I. PAT VAN PE

Chay ring 1a tham hoa, gay thiét hai I6n di
vai tinh mang va tai san cua con nguoi, tai
nguyén rimg va moi truong song. Anh huaong
ctia n6 khdng nhiing tac dong dén mat quéc gia
ma con anh hudng dén ca khu vuc va toan cau.
Trong thyc té, chay rimg thuong chi duoc quan
sat thiy khi n6 da lan ra trén mot dién tich
rong, dan dén kho khan trong viéc kiém soét va
ngan chan va tham chi 1a bat kha thi (Doanh et
al., 2014). Trong nhitng nim gan diy, trung
binh mdi ndm & Viét Nam xay ra khoang 650
vu chay, thiét hai trung binh 4.340 ha ring,
trong d6 rung trong khoang 3.200 ha va ring
tue nhién khoang 1.140 ha. Nam 2002, chay
rung & U Minh Thugng va U Minh Ha dé thiéu
huy 5.500 ha rirng Tram, trong d6 c6 60% la
rung Tram nguyén sinh. Dau nim 2010, chay
ring tai Vuon Québc gia Hoang Lién - Lao Cai,
thiét hai hon 700 ha rirng. Nhitng ton that do
chay ring gay ra vé kinh té, x& hoi va moi
truong la rat 16n va khé co thé tinh dugc (Bao
et al., 2017).

Cong tac quan ly chay rirng, phong chay va
chira chay rimg ¢ Viét Nam da dugc phan cip
cu thé cho cac chi rimg, cac co quan quan ly
tir trung wong dén dia phwong. Tuy nhién, do
mirc 46 dau tu va quan tdm chi dao quan Iy ¢
cic dia phuong 1a khac nhau. Trong nhiéu
treong hop, chay rimg xay ra, tham chi xay ra

trén dién rong mai phét hién duoc, va két qua
1a gay ra nhiéu khé khan trong cong tac chira
chay ring. Pé ning cao hiéu cia cong tac
phong chay va chita chay rimg, thong tin vé
nguy co chay hoic théng tin vé dam chay ring
can dugc phat hién mot cach kip thoi, chinh
xac dé cac cAp quan ly rimg co giai phap phu
hop trong viéc phong va chira chay rieng, giam
thiéu nhirng thiét hai do chay ring gay ra. Tu
ly do trén, nhém nghién ciru d tién hanh tng
dung thuat toan phat hién chay rieng caa Louis
Giglio va cong su phat trién nim 2003 dya trén
thuat toan goc cua Kaufman nim1993 (Louis
et al., 2003) dé trich xuat diém di thuong nhiét
tir anh vé tinh MODIS nham phuc vu phét hién
som chay rung ¢ Viét Nam.
Il. PHUONG PHAP NGHIEN CUU

Phuong phap nghién ctu tng dung thuat
toan dé trich xuat diém di thuong tir anh vé
tinh MODIS duoc khai quat trong hinh 01.
2.1. Vat liéu nghién ciru

Tu liéu anh vién tham duoc st dung dé
nghién ctu trong phan mém nay la anh
MODIS Lever 1B. Anh Modis c6 36 kénh pho,
trong d6 sir dung cac kénh tir anh sang nhin
thiy dén can hong ngoai dé phat hién cac khu
vuc ¢6 chdy. Anh MODIS duoc khai thac truc
tiép tir website cua Co quan hang khong va vii
tru Hoa Ky - NASA (www.earthdata.nasa.gov;
www. ladsweb.nascom.nasa.gov).
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ANH VE TINH MODIS
(Puoc cung cap bai co quan Hang khong va Khéng gian
Hoa Ky _NASA)
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Hinh 01. So' dé phwong phép nghién ciru trich xuit diém di thwong nhiét
tir anh v¢ tinh MODIS

2.2. Thuét toan trich xuét diém di thwong nhiét

Thuat todn phét hién diém nong chay duogc
thuc hién sir dung theo thuat toan thac su phat
ra manh biac xa cua kénh héng ngoai trung
(Louis Giglio et al., 2003). Cac budc hoat dong
cua thuat toan nhu sau:

(1) Xdc dinh 16p phi bé mat may va
nwoc: Nhitng diém ban ngay dugc coi la bi
may che khuat néu thoa man diéu kién:

(Poss * Po.ge™ 0.9) II (T1< 265K) || (pp g5 +
Pogs> 0.7 & T, < 285K)

Nhitng diém ban dém dugc xac dinh l1a may
néu thoa man diéu kién duy nhat T,,< 265K.
Tiéu chi co ban nay cé thé xac dinh dugc

nhitng ddm may 16n va lanh hon, nhung c6 thé
bé mat nhitng ddm may nho va cac ria ciia dam
may. Tuy nhién, nhitng diém néng chay khéng
quan sat duoc khdng bi nham Ian la dam may
(Christopher Justice va cong sy, 2006; Louis
Giglio va cong su, 2003).

(2) Xdc dinh nhitng diém néng chdy dang
hogt déng: Mot diém anh ban ngay duoc xac
dinh 1a mot diém chay tiém ning néu thoa man
diéu kién:

T,>310 K, AT > 10 K & p, g < 0.3 V6i AT
=T,-T,.

V6i nhitng diém ban dém néu théa man
diéu kién:
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T, >305 K, AT > 10 K & py 5, < 0.3 V6i AT
=T,-Ty 7

Nhitng diém khong thoa mén thir nghi¢m so
bo nay c6 thé phan loai ngay thanh nhiing
diém khdng chay.

C6 hai hudng dé qua d6 cac diém ndng chay
c6 thé duoc xac dinh. Hudng dau tién Ia su
dung mot kiém tra ngudng tuyét déi, cd dinh
don gian. Ngudng nay phai duogc thiét lap du
cao dé nd chi dugc kich hoat khi cac diém
nong chay la rat rd rang va rat it co hoi tao ra
nhtng canh bao sai. Hudng thi hai 1a chira
dung mot chudi nhiing kiém tra ngudng ngir
canh dugc thiét ké sin dé xac dinh duwoc phan
I6n nhitng diém néng chdy dang hoat dong
nhung kém r8 rang.

(3) Ngwing kiém tra tuyér doi: Tiéu chi vé
ngudng kiém tra tuyét d6i la van giéng vai
viéc 1am trong thuat toan gbc nam 1998 (Louis
Giglio et al., 2003).

T,> 360 K (320 K vé dém) (1)

Tuy rang ngudng Kiém tra ban ngay cao
nhung duoc st dung dé loai bo nhiing tia sang
mat troi, néu khong nhiing tia sang dii manh
I6e 1én caa mat troi ¢d thé gay ra canh bao sai.

(4) Pdgc tinh nén cia ddm chdy: Nhiing
diém lan can xung quanh cua diém néng chay
duogc str dung dé udc tinh mot gia tri nén cua
dam chay (khung ctra s6). Nén caa nhirng diém
néng chay duoc xac dinh la co T, > 325K va
AT > 20K & truong hop quan sat ban ngay;
hoac T, > 310K va AT > 10K ¢ truong hop
quan sat vé dém.

Ctra s6 bat dau nhu mot diém hinh vuéng
3x3 pixel bao xung quanh diém néng chay
tiém niang. Su bao xung quanh cd thé I6n Ién
dén tbi da 1a 21 x 21 pixel néu can thiét, d&én
khi it nhat 25% nhirng diém anh trong khung
ctra s6 duoc cho 1a hop 18 va s lugng nhitng
diém anh hop 1¢ it nhat Ia 8 diém (Louis Giglio
et al., 2003).

(5) Ngwong kiém tra ngi@ canh: Néu céc

dic tinh nén c6 két qua, mot loat cac kiém tra
theo ngudng ngir canh dugc thuc hién dé phat
hién cac diém chay lién quan. Sy tim kiém cho
dau hiéu dic trung cua mot diém chay hoat
dong trong ca kénh nhiét sang 4 pum (T,4) va do
léch (AT) gitra kénh nhiét sang 4 pm va 11 um
tr mot nén khong chay. Ngudng twong ddi
dugc diéu chinh dwa trén nhitng thay doi tu
nhién cua nén. Sy kiém tra d6 1a (Louis Giglio
et al., 2003):

AT > AT + 3.5 51 )
AT > AT + 6K (3)
Ts>Ts+ 354 (4)
T11> Ty +0611-4K )
84 >5K (6)

Pau tién 3 diém chay duoc tach ra tir nén
khéng chay. Hé s6 3.5 xuét hién trong kiém tra
(2) 16n hon hé sb 3 trong kiém tra (4) dé gidp
diéu chinh tuong quan gitra kénh quan sat 4
pum va 11 pm. Piéu kién (5) giéi han cho
nhitng diém ban ngay, duoc st dung cha yéu
dé loai bo cac diém anh nho cua may c6 thé
xuat hién am 1én & kénh 4 pm (phu thudc vao
sy phat xa cua tia sing mat troi) nhung van
mét trong kénh 11 pum. N6 c6 thé gidp giam
bét cac canh bdo sai mién ven bién thinh
thoang van xay ra khi nhirng diém anh nuéc
méat hon v6 tinh ¢6 trong khung nén cira sb.
Tuy nhién bat ky sy kiém tra nao trén §,,,
nhitng rai ro loai bo nhitng diém néng chay la
rat 1on vi chling lam tang dang ké nén ciia kénh
11 pm. Vi du: Trén mot bé mat dat pho bién
8,, ~ 1K trong khi d6 nhitng diém anh trén
vung dat ndi véi mot ving chay ring 16m 811
s€ thuong xuyén vuot nguong 20K. Vi ly do
nay, kiém tra (6) s& lam vo hi¢u kiém tra (5)
khi ma khung nén xuat hién chira dung nhitng
dam chay I6n (Christopher Justice va cong su,
2006; Louis Giglio va cong su, 2003).

(6) Phat hién diém nong chay: Véi nhitng
diém chay vao ban ngay, 3 budc sau duoc St
dung dé gilp loai bo nhitng canh bao sai boi
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nhitng tia sang mat troi, b mat sa mac nong
hay cac bo bién hoic céc tuyén ven bo bién
(Louis Giglio, at all 2003).

- biém chay ban ngay néu:

{(1) true}||

{(2) (4) true && [(5) || (6) true]},

Con lgi sé la khdng chay.

- Piém chay ban dém néu:

{(1) true} ||

{(2) - (4) true},

Con lgi sé la khdng chay.

Dbi voi nhitng diém ban ngay va ca ban
dém khi ma dac tinh nén khong thoa man, sé
luong nhitng diém anh hop 1& dugc xac dinh
khong du, chi duy nhit kiém tra (1) duoc ap
dung & day. Néu diém anh khong thoa méan, né
s& duoc phan loai 1a “chua biét”, thuat toan
khong thé dwa ra duoc két luan rd rang.

Két qua dau ra cua thuat toan 1 dit liéu san
pham diém di thuong nhiét dang Text, chia
thong tin co ban (bang 01).

Biang 01. Bang céu tric dir lidu cac diém di thuong nhiét

Tén treong  Kiéu dir liéu

Mo ta

gid serial
latitude real
ongitude real
brightness real
scan real
track real
acq_date date
acq_time integer
satellite Char
confidence integer
geom geometry
bright_T31 real
frp real

Khoa chinh (ma)

Vi do cua diém chay trong goc thap phan (WGS-84)
Kinh d6 cua diém chay trong goc thap phan WGS-84)
Nhiét d6 kénh sang 21/22 dugc tinh theo thang d6 K.

Kich thuéc diém quét
Kich thuéc diém theo doi

Ngay vé tinh thu nhan dit liéu diém chay

Thoi gian cua diém chay (UTC).

V¢ tinh thu thap dir liéu: ‘A’ la Aqua, ‘T’ la Terra.
Cung cap mirc do tin cay (0-100%)

Vi tri cia diém chay

Nhiét d6 kénh sang 31 dugc tinh theo thang d6 K

Nang lugng phat xa

2.3. Xac dinh phan bé diém di thwong nhiét
theo thoi gian va khéng gian

- Xac dinh diém di thuong nhiét thuoc 1anh
thé Viét Nam: Ung dung phan mém ArcGis
10.4 (Tran Quang Bao va cong su, 2013) dé
chdng ghép Ién ranh gi¢i hanh chinh coa Viét
Nam xé4c dinh cac diém di thuong nhiét nam
trén Ianh thd Viét Nam. Két qua la danh muc
cac diém di thuong nhiét chira dung cac théng
tin vé x&, huyén, tinh caa Viét Nam.

- Xéac dinh diém di thuong nhiét phan b
theo thoi gian va khdng gian: Trén co so két
qua cua budc trén s& xac dinh dwgc phan bd
diém di thuong nhiét phan bd theo thoi gian va
khéng gian bang phan mém ng dung
Microsoft Excel.

- So sanh muac d6 phu hop cua diém di
thuong nhiét véi phan mua chay riung o Viét
Nam tir nhitng két qua nghién ciru d& cong bd.

I1l. KET QUA VA THAO LUAN
3.1. Két qua trich xuat diém di thuwong nhiét
tir anh vé tinh MODIS

Tir so dd phuong phap nghién ciu ¢ hinh
01 va két qua lya chon tu lidu anh vé tinh thich
hop, nhdm téac gia tién hanh download anh vé
tinh modis tir website cia NASA, dong thoi
ung dung thuat todn cua Louis Giglio va cong
su phét trién nim 2003 dwa trén thuat toan goc
cia Kaufman nam 1998 (Louis Giglio et al.,
2003) tu dong xir Iy dit liéu kénh 20, 22 va 31
cuing vai anh miat na may dé tao ra dix liéu chay
dugi dang anh va danh muc cac diém di
thuong nhiét.

Két qua xir ly anh vé tinh MODIS bing
thuat todn (sau khi da loc nhing diém di
thwong nhiét khdng thuge 1anh thé Viét Nam)
cho két qua: 723.558 diém di thwong nhiét. Vé
ban chat, thuat toan phan tich dit liéu tir anh vé
tinh MODIS bing cach su dung cac kénh can
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hong ngoai va qua d6 c6 thé phat hién ra su
Xuat hién cua cac diém di thuong nhiét. Tay
thudc vao su chay dang am i hoic chay ruc,
hoac do hiéu ttng nha kinh... dé c6 luong nhiét
nhat dinh, ¢ nhiét d6 ndy c6 mot phéat xa rat
manh trong viing can hong ngoai. Phat xa boi
mot dam chay twong phan manh voi mot nén
khong chay. Mot diém chay dugc xac dinh trong
mot diém anh khi ma sy twong phan giira cac
diém anh va moi truong xung quanh né du cao.
Do vay, nhiing diém di thuong nhiét duoc
thuat trich xuat tir thuat todn & day 1a nhing
diém chay rimg dang dién ra hoidc cac 1a diém
chay ring tiém ning, c6 thé 1a d6t nuwong day,
tir ving dat trong troc, cac khu coéng nghiép
hoac su ndng Ién cua khu d6 thi trong mua he...

Dé danh gia mic d6 phu hop cua cac diém
di thuong nhiét do thuat toan trich xuat tir tu
lieu anh vé tinh MODIS trong diéu kién cua
Viét Nam, dac biét la xem xét dudi goc do
phdn mua chdy riung theo vung dia ly ¢ Viét
Nam, tac gia tién hanh phan tich va danh gia su
phan bé cac diém di thuong nhiét theo khéng
gian va thoi gian.
3.2. Két qua phan bé cac diém di thwong
nhiét theo khong gian

Tir két qua trich xuat diém di thuong nhiét,
tac gia tién hanh tong hop va mé ta su phan bd
cac diém di thuong nhiét theo khong gian tur
nim 2010 dén nam 2015 dé xac dinh mirc do
phl hop cua cac diém di thuong nhiét voi mia
chay rirng tai cac vung dia ly (hinh 02, bang 02).

Ghi chu: s
* Diem_di_thuong_nhiet

PHAN BO DIEM DI THUONG NHIET THEO KHONG GIAN

O 40 a0 160 2410

320
Miles

[ RGXVN_WGS1984

Hinh 02. Phan bé diém di thwong nhiét theo khong gian giai doan 2010 - 2015
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Bang 02. Phan bé cac diém di thwdng nhiét theo viing dia ly

Phan bé diém di thuwong nhiét theo khong gian

Vung dia ly

2010 2011 2012 2013 2014 2015
Pong bang Séng Hong 199 278 228 211 196 303
Pong Bic Bo 2123 801 1255 1254 1480 1700
Tay Bic Bo 7548 2446 6230 3606 6314 4208
Bic Trung Bo 2310 1627 1539 1793 2190 2744
Nam Trung B¢ 1771 1671 1783 2199 3105 3718
Tay Nguyén 7073 6962 6029 5214 5766 5502
boéng Nam Bo 2041 1539 1177 1171 1419 1607
Tay Nam Bo 2180 876 1436 1850 2056 2830

Két qua trén cho thay: Phan bd cac diém di
thuong nhiét ¢ nudce ta tir nam 2010 - 2015 tap
trung tir 15 dén 25 nghin diém, tay diéu kién
khi hau timg ndm khac nhau s& xuat hién cac
diém di thuong nhiét khac nhau. Xét vé khong
gian cac diém di thuong nhiét cha yéu phan bd
tai cac tinh thuoc ving Tay Bic: 46.519 diém
(tap trung tai tinh Dién Bién: 19.714 diém; Son
La: 16.256 diém va tinh Lai Chau: 9.740
diém); ving Tay Nguyén: 52.221 diém (tap
trung tai tinh Kon Tum: 14.238 diém; Gia Lai:
12.918 diém va tinh Pak Lac: 11.057 diém);
viing Trung Bo: 38.217 diém (tap trung cao tai
tinh Nghé An: 8.086 diém va tinh Quang Nam:
7.947 diém); sau d6 1a dén cac vung Tay Nam

Bo: 15.689 diém, ving Pong Bic Bo: 13.809
diém, ving Pong Nam Bo: 13.000 diém va
cudi cung 1a ving Pong bang Séng Hong:
2177 diém. Nhin chung cac diém di thuong
nhiét & nhitng tinh ¢ nhiéu dién tich ring va
dat rung.
3.3. Két qua phan bo cac diém di thwong
nhiét theo thoi gian

Tur s6 lidu cac diém di thuong nhiét tir nim
2010 - 2016 trong pham vi ca nudc, tac gia da
tong hop dé xac dinh sy phan bd diém di
thuong nhiét theo thoi gian, cu thé 1a sy phan
bo theo cac thang trong nam. Két qua duoc
téng hop theo bang 03 va hinh 03.

Biang 03. Téng hep phan bd diém di thwdng nhiét theo thai gian

TT Thoi gian S6 diém di thwong nhiét Ghi cha
1 Thang 1 13608 2010-2016
2 Thang 2 29867 2010-2016
3 Thang 3 55116 2010-2016
4 Thang 4 35995 2010-2016
5 Thang 5 15728 2010-2016
6 Thang 6 8342 2010-2016
7 Thang 7 4457 2010-2016
8 Thang 8 4577 2010-2016
9 Thang 9 3130 2010-2016
10 Thang 10 2591 2010-2016
11 Thang 11 2814 2010-2016
12 Thang 12 5407 2010-2016
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Hinh 03. Biéu dd phan bé diém di thwong nhiét theo thoi gian trong toan quéc

Két qua cho thiy cac diém di thuong nhiét
xuat hién cha yéu tir thang 11 nam trudc dén
thang 6 nam sau, tham chi dén thang 7 va tap
trung chu yéu thang 1 dén thang 5, dac biét la
cac tinh khu vuc phia Béc, sau khi hién tuong
mua phun giam (thuong la thang 2) hién tugng
xuat hién nhiéu diém di thuong nhiét Ia thang 3
va thang 4. S di c6 sy xuat hién nhiéu diém di
thuong nhiét nhu vay la thoi ky mua khd han
kéo dai nén hién tugng khd hanh cong vai
nhiét luong tir mat troi da lam tang nhiét do bé

mat dan sy phat xa nhiét tir bé mat dat, va trén
thuc té thoi diém nay thuong xay ra chay ring
& CAC vling mién trong ca nudc. Tuy nhién, tay
theo tung dia phuong hoac vung dia ly khac
nhau c6 thé xuat hién nhiéu hay it hoic kéo dai
thoi gian xuat hién diém di thuong nhiét khac
nhau. Dé tim hiéu sau va rd hon vé van dé nay,
tac gia tong hop va phén tich dic diém phan bd
cac diém di thuong nhiét theo thoi gian tai cac
vung dia ly trong pham vi ca nu6c theo bang
04 va hinh 04.

Bang 04. Phan bé diém di thwdng nhiét theo thoi gian tai cac ving dia ly

Vung dia ly

Phan bd diém di thwong nhiét theo thoi gian

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
Dong bang 37 17 30 1901 311 277 334 459 396 72 20 33
Song Hong
Péng Bic Bo 1504 2506 2911 2186 1986 648 233 142 163 264 331 935
Tay Béc Bo 2401 9897 17864 11240 1914 93 14 27 72 419 1388 1190
Bic Trung Bo 592 1144 2145 3694 3704 3295 1001 607 647 483 355 435
Nam Trung Bo 283 795 2737 3874 3997 2256 1804 2257 1272 618 131 91
Tay Nguyén 6266 11734 20058 9819 1766 493 224 125 87 66 170 1413
bong Nam Bo 1775 2121 2824 1994 1037 677 429 406 278 470 271 718
Tay Nam Bo 750 1653 6547 2997 1013 603 418 554 215 199 148 592
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Tur két qua cho thiy: Cac ving trong diém
va c6 su thay doi rd vé sy phan b cac diém di
thuong nhiét 4 ving Tay Nguyén, Tay Bac B
va Tay Nam Bo, cac diém di thuong nhiét
thudng Xuat hién tap trung tir thang 2 dén
thang 4 va dinh diém thang 3 hang nim. Tuy
nhién, mic d6 xuat hién cac diém di thuong
nhiét tai khu vuc Trung B0 lai ¢c6 xu hudng
tang dan tir thang 3, thang 4, thang 5 va thang
6, muc cao nhat 1a thang 4 va thang 5. VVao céc
thang 8, thang 9 va thang 10 hau nhu cic ving

trong ca nudc it xuat hién diém di thuong nhiét.

Mat khéc, trong nghién ciru “Phuong phap
du bao nguy co chay ring theo diéu kién khi
hau ¢ Viét Nam” cua Lé Sy Doanh va Vuong
Van Quynh (2014) da xéac dinh duoc cdng thuc
tinh chi s6 khi hau phan 4nh nguy co chay ring
Qi qua cac chi s6 khi hau co ban la nhiét d6 va
luong mua, dong thoi két qua nghién cau nay
cling d3 khang dinh nguy co chay ring cao ¢
Viét Nam thuong xuat hién cha yéu tir thang
11 dén thang 4 nam sau (Doanh et al., 2014).
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Hinh 05. Dién bién nguy co chay rirng trung binh trén ca nwéc
trong nhirng thoi ky khac nhau

Tur két qua téng hop mic d6 phan bd cac
diém di thuong nhiét theo thoi gian va khdng
gian cua nghién ctu nay cho thiy, tuong ddi
phu hop véi cac két qua nghién ciu vé phan
viing trong diém chay ring va phan moa chay
ring toan quéc trude day (Doanh et al, 2014).
Diéu nay da chung to rang viéc sir dung thuat
toan cua Louis Giglio va cong sy phat trién
nim 2003 dya trén thuat toan goc cua
Kaufman nam 1993 (Louis et al., 2003) tu
dong xu ly dir liéu kénh 20, 22 va 31 cua anh
vé tinh MODIS ciing véi anh mat na may dé
trich xuat ra dir liu chay duéi dang anh va
danh muc cac diém chay dé phat hién va canh
bao chay rirng ¢ Viét Nam la hoan toan phu
hop va c6 co so.

IV. KET LUAN

Anh vé tinh MODIS 1a tu liéu thich hop st
dung trong phat hién sém chay rung ¢ Viét
Nam. Anh vé tinh MODIS duoc thu nhan tir
hai hé théng vé tinh chinh TERRA MODIS va
AQUA MODIS c6 muyc dich cung cap dir liéu
vé dat lién, bién va khi quyén mot cach dong
thoi va dugc cung cap mién phi. Anh chup tir
vé tinh MODIS cung céap dit liéu anh toan cau
4 anh trong 1 ngay, 2 anh ban ngay va 2 anh
ban dém. Anh MODIS ¢6 2 kénh phd 4 um s
21 va 22 dugc thiét ké dac biét va hitu ich cho
viéc phat hién dam chay.

Thuat toan @ng dung dé trich xuat cac diém
di thuong nhiét dé phat hién chay rung la thuat
toan cua Louis Giglio va cong su phat trién
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nam 2003 dua trén thuat toan goc cua Kaufarm
nam 1993. Thuat toan sir dung céc kénh hdong
ngoai nhiét cua anh vé tinh MODIS dé phét
hién diém di thuong nhiét trén mdi diém anh
co ban, thuat toan tu dong xur ly dir liéu kénh
20, 22 va 31 cling v6i anh mat na may dé tao ra
dir liéu chay duédi dang anh va danh muc cac
diém di thuong nhiét.

Két qua thir nghiém thuat toan dé trich xuat
diém di thuong nhiét da khang dinh sy phi hop
vaoi mua chay ring theo thoi gian ciing nhu
theo khdng gian ¢ Viét Nam.

TAI LIEU THAM KHAO
1. Tran Quang Bao, Chu Ngoc Thudn, Nguyén
Huy Hoang (2013). GIS va vién tham. Gido trinh Truong

Dai hoc Lam nghiép, Nha xuat ban Nong nghiép, Ha Noi.

2. Tran Quang Bao (2017). Nghién citu sir dung
cdng nghé khong gian dia Iy (RS, GIS, GPS) trong phdt
hién chdy rimg va gidm sét tai nguyén ring. Dé tai
nghién ciru khoa hoc cip Bo, Ha Noi.

3. Christopher Justice, Louis Giglio, Luigi
Boschetti, David Roy, lvan Csiszar, Jeffrey Morisette
and Yoram Kaufman (2006). Modis fire products.
Version 2.3, 1 October 2006, Algorithm Technical
Background Document.

4. L& Sy Doanh, Vuong Vin Quynh (2014).,
Phuong phap du bao nguy co chay ring theo diéu kién
khi hau ¢ Viét Nam. Tap chi Khoa hoc Cong nghé Lam
nghiép, S6 1/2014.

5. Louis Giglio, Jacques Descloitres, Christopher
O. Justice, Yoram J. Kaufman (2003). An Enhanced
Contextual Fire Detection Algorithm for MODIS.
Remote Sensing of Environment 87, 273-282.

APPLICATION OF ALGORITHM TO EXTRACT FIRE HOTSPOT
FROM MODIS SATELLITE IMAGES FOR FOREST FIRE DETECTION
IN VIETNAM

Le Ngoc Hoan', Tran Quang Bao?
2\/ietnam National University of Forestry

SUMMARY

This article presents the results of applying the algorithmic of Louis Giglio developed in 2003 based on
Kaufarm's original algorithm in 1993 to extract the thermal anomalies from the MODIS satellite imagery to
detect forest fires in Vietnam. To assess the possibility of extraction and relevance of results in Vietnam, the
authors used MODIS imagery from 2010 to 2015 to extract heat anomalies, synthesize and analyze the
distribution of thermal anomalies over time and spatial. The analysis of fire hotspots distribution by time and
spatial are quite suitable with previous results of forest fire region and season in Vietnam. This is an important
scientific basis for applying MODIS satellite imagery to detect and alert forest fires in Vietnam.

Keywords: Fire hotspot, forest fire, forest fire detection, MODIS.
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