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TOM TAT

Phan mém phéat hién sém chay ring tir anh vé tinh Modis duoc thiét ké va xay dung, voi
muc dich tw dong thu cac anh Modis Tera va Modis Aqua truc tiép tir website cia NASA, sir dung
thuat toan ATBD-MOD14 dé tao ra dit lieu chay duéi dang anh va danh muc cac diém c6 nguy co
chay rung (hotspot). Phan mém dugc xay dung trén nén ngon ngir 1ap trinh C# va su dung cac
phan mém hd tro khac nhu Visual studio, ArcGIS Server 10.0. Phan mém di duoc dwa vao van
hanh thir nghiém tir thang 8 nam 2015. Hién tai, duoc cai dat trén may cha caa Vién Sinh thai rirng
va Moi truong. Cac thdng tin vé diém chay duoc cap nhat hang ngay 18n website. Phan mém c6
cac chuc ning chinh: (1). Thu nhan va xi Iy anh vé tinh Modis tir website cia NASA dé phan tich
va truy xuit danh sach cac diém hotspot trén toan lanh thé Viét Nam. (2). Béo co danh sach diém
hotspot 1én trang web bao gom cac thong tin toa do diém chay, thdng tin chi tiét vé loai ring, 16,
khoanh, tiéu khu va chu rirng quan ly. Bu6c dau chay thir nghiém cho thay, phan mém cho két qua
chinh xéc, téc d xtr ly nhanh va on dinh.
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PAT VAN DE

Chéy rimg d3 va dang gy ra nhitng thiét hai to 16n d6i véi kinh té, xa hoi va méi truong
khong riéng gi nudc ta. Bac biét, tru¢c nhitng anh huong cua bién d6i khi hau va su gia ting nhiét
d6 toan cau thi nguy co chdy rung d6i voi mot quéc gia co thoi tlet mua kho kéo dai nhu nuéc ta
lai cang cao va dlen bién phuc tap. Hang nam, chdy rung lam mat di hang trim nghin heta rung,
nguyén nhan chu yeu la do cac hoat dong san xuat cua con ngudi. Truge thyc trang do, can co
nhiing giai phap dé kiém soét chay ring hiéu qua, phat hién sém dé giam thiéu tbi da thiét hai do
chéy rimg gay ra ddi véi nhitng khu vuc trong yéu dic biét 1a vao mua kho.

Nhitng nam gan day, viéc ddy manh (ng dung nhitng thanh tuu cia khoa hoc céng nghé
trong quan ly tai nguyén rimng da dugc quan tam va phat trién rong rai, dic biét 1a nhiing ung dung
cuia cong nghé khong gian dia ly trong cong tac du bao chay rimg. Dién hinh I1a hé thng theo ddi
chay rung truc tuyén ty dong phat hién sém cac diém chay trén toan Ianh tho Viét Nam tur dit liu
anh MODIS thu dugc thudng xuyén tai tram thu TeraScan dit tai Cuc Kiém Lam. Tuy nhién,
thong tin vé cac diém chay (hotspot) dua ra van chua loc dé xac dinh vi tri diém chay rung thuc
su va dua ra cac thong tin vé dic diém chay rimg. Mot khia canh nixa, hé théng nay dugc thiét ké
dé thu truc tiép anh tir céc vé tinh AQUA, TERA va NOOA18 trén thuc té toan bo hé thdng thu
nhan, Xt Iy, truy xuét thong tin dugc dit hang tron goi. Vén dé dit ra 1a 1am thé nao dé 6 thé ung
dung tét cong nghé vién tham dé phuc vu cong tac phong chbng chay rirng mot cach hiéu qua,
chinh x&c va chu dong. Xuit phét tir thuc té d6, phan mém duoc xay dung véi muc tiéu tng dung
cong nghé vién tham dé phat hién sém chay ring tir anh vé tinh, truyén tai thong tin kip thoi va
chinh xéc vé vi tri, thong tin v& 16 ring, cha rimg dén cac cap quan 1y dé quan Iy hiéu qua tai
nguyén rimg ¢ nude ta. Phan mém duoc phét trién dua trén nhitng noi dung nghién cau sau: (1)
Xay dung hé théng co s6 dit liéu phuc vu thiét ké phan mém. (2) Xay dung quy trinh phat tricn
phan mém. (3) Thiét ké va xay dung so do chire nang caa phan mém. (4) M6 hinh hoa cac module
chirc nang va xay dung cau trdc phan mém.

Il. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Tu liéu anh vién tham duoc sir dung dé nghién cau trong phan mém nay la anh Modis
Lever 1B. Anh Modis c6 36 kénh phd, trong d6 str dung cac kénh tir anh sang nhin thiy dén can
hong ngoai dé phat hién céc khu vuc c6 chay. Anh MODIS duoc khai thac truc tiép tir website cua
Co quan hang khong va vii tru Hoa Ky - NASA (earthdata.nasa.gov; ladsweb.nascom.nasa.gov)
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dé dap ung yéu cau cap nhat lién tuc., nghia Ia lién tuc phat hién ra nhimg diém chay (néu c6) bang
thuat toan théng qua viéc khai thac cac thdng tin caa cac kénh phé.

Phan mém duoc xay dung trén nén ngdn ngit 1ap trinh C#, may chu phu trg theo mé hinh
Windows form Application, trinh dién két qua theo mé hinh Web Application va sir dung céc phan
mém hd tro khac nhu Visual studio, R, ArcGIS Server 10.0.

2.2. Thuat toan va phwong phap nghién ctru
2..2.1. M0 ta thugt toan

Trong nghién citu ndy, ching tdi sir dung thuat todn ngir canh dé khai thac su phat ra buc
Xa cua cac kénh phé hong ngoai . Thuat ton phan tich dit liéu tir anh vé tinh bang céch sir dung
cac kénh hdng ngoai va qua do6 c6 thé phét hién ra cac diém néng tir anh Modis. Hau hét nhiét 4o
tai khu vuc xay ra chay ring trong khoang tir 500 do K (226,85°C) dén 1200 do K (926.8500°C).
Nhiét do nay tham chi con c6 thé cao hon & mét vai khu vuc khac. O nhiét d6 nay, tai cac dam
chay c6 mot nguon phét xa rat manh trong viing can hong ngoai (Giglio at al, 2003). Phat xa & khu
vuc ¢ chdy sé tao ra su twong phan manh di véi khu vuc khdng chay ¢ xung quanh. Do vay, mot
diém hotspot dugc xac dinh ¢ trong mot diém anh khi sy twong phan gitra cac diém anh va moi
truong xung quanh né du lon.

Muc dich cta thuat toan nay la phat hién cac pixel ¢d chira thong tin vé ngon lira tiém tang
hodc dang chay trong thoi gian vé tinh bay ngang qua. Thuat toan st dung nhiéu kénh nhiét dé
phét hién diém di thuong nhiét trén mdi pixel anh, xem xét nghién ciu ting pixel anh va phan
loai thanh cac loai gém: Thiéu dir liéu, may, nudc, khéng chay, chay hoic chua biét... Cac pixel
mét di dir liéu kha dung tac thoi duoc phan loai thanh dir liéu bi mat di va khong can suy xét nira
(Giglio at al, 2003).

Thuat toan nay str dung cac kénh 21, 22 c6 budc song 4um (Ky hiéu T4) va kénh 31 ¢6 budc
s6ng 11um (ky hiéu Ti1). Kénh 21 bdo hoa & muc gan 500 d6 K (226,85°C), kénh 22 béo hoa &
331 do K (57,85°C). Khi kénh 22 c6 nhiét do thép hon 331 do K, kénh T4 s& duoc hinh thanh bat
ctr 1dc ndo. Tuy nhién, khi kénh 22 bdo hoa hoic bi mat dit liéu, n6 s& dugc thay thé bang kénh
bdo hoa cao dé thanh kénh T4. Kénh 31 bdo hoa & xap xi 400 d6 K (126.85°C). Kénh 32 c6 budc
s6ng 12pm duoc sir dung dé phat hién su che phu ciia may, nhiét d6 sang ruc cia kénh nay duoc
Ky hiéu la T12.

2.2.2. Phét hign va logi bé cac kénh phé may

Cac pixel may duwoc phéat hién dwa vao gia tri caa p va T (Stroppiana, Pinnock and Grégoire,
2000).

Pixel ban ngay duoc tinh dén khi I6p phu may bi mo néu thoa man cac diéu kién:

(p 0.65+p 0.86>0.9) hoac (T12 < 265K) hoac (p 0.5+ p 0.86>0.7 va T12 < 285K) 1)

Pixel ban dém dugc tinh dén khi thoa man diéu kién T12 < 265K (2)
2.2.4. Nhdn biét cdc diém chéay tiém dn

Déi véi cac diém chay dang tiém an, can phai kiém tra cac pixel nay sau khi d loai bo cac
pixel khdng phai chay dé chac chan riang trong thuc té ching c6 thé bao gom cac diém chay co
kha ning phat sinh. i véi cac anh Modis ban ngay, céc pixel duoc nhan biét nhu mot diém chay
tiém tang néu: T4 > 310K, AT > 10K va p 05 < 0.3, (trong d6: AT = Ts-T11) (3)

Véi cac anh Modis ban dém, hé thng sé& kiém tra toan bo céc pixel véi diéu kién phat hiét
T4 >305K.

Ngoai ra, viéc kiém tra va phat hién cac diém hotspot da tinh dén cac anh huong do tac
d6ng anh sang mat troi va ving ven bién, tuy nhién cac pixel chira cac gia tri phd nay khong duoc
sir dung trong phan mém va sé& tu dong bi loai bo.

2.3. Cac budc thuce hién

- Xay dung hé théng co sé dir liéu: Co sé dit liéu ban dau bao gom: (1) Tu liéu anh vé tinh
Modis duoc thu thap tir Website caa NASA (2) Co so dit liéu vé cac dam chay thuc té xay ra
trong cac nam tir 2011 dén 2015. Pay la can cur dé thu thap anh Modis trong qué khir tai thoi diém
xay ra dam chay. (3) H¢ thong ban db nén: Giao thdng, thuy van, ranh gisi hanh chinh, ban dd
kiém ké rimg... 1a tu liéu can thiét dé cho két qua chi tiét vé diém chay duoc béo céo.

- Xay dung quy trinh phét trién phan mém: Véi tu liéu dau vao 1a cac anh Modis dugc thu
thap hang ngay, két qua dau ra 1a cac diém di thuong nhiét da duoc loc bao gom théng tin chi tiét
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vé diém chéy. Quy trinh phét trién phan mém gdm cac budc: (1) Phan tich y tuong bao cao cac
diém c6 nguy co chay rimg thong qua tu liéu anh Modis. (2) Phan tich thuc té cong tac du bao
chay rung hién nay. (3) Xéc dinh nhitng yéu Cau tir thuc tién ma phan mém nay phai giai quyét.
(4) Thiét ké, thao luan, thim dinh chuong trinh. (5) M6 hinh hda cac mdi quan hé bang cac phuong
trinh, thuét toan. (6) Chuyén thé nhimg phuong trinh, thuét todn vao chuong trinh may tinh dé phat
trién cac module chirc ning. (7 Ket ndi cac module dé hoan thanh phan mém. (8) Chay thir
nghiém, sira 16, diéu chinh phan mém. (9) Pong goi va cai dat phan mém trén may chu dé su
dung.

Thiét ké va xay dung so d6 chirc ning cua phan mém: Xay dung so db va thiét ké cac chirc
ning cta phan mém tuwong g Véi cac budc sau: (1) Tu dong thap anh Modis tir NASA; (2) Sur
dung cac thuat toan dé phan tich, phat hién cac diém di thuong nhiét trén anh; (3) Tién hanh loai
bo nhitng diém dj thuong nhiét trén anh khéng phai ring; (4) Truy xuat cac thdng tin vé diém di
thudng nhiét (toa do, vi tri 16, khoanh, tiéu khu, tén chu rung...); (5) B&o cdo va truyén thong tin
diém chay dén dbi twong cé lién quan thdng qua sé dién thoai hoidc email da duoc xac 1ap.

- Phét trién module chirc ning: Tir cac chlrc nang ctia phan mém, cac module ctia phan
mém duoc phat trién dwa vao viéc phan tich cac chirc ning d6. Cac budc tién hanh bao gdm: (1)
M0 hinh héa cic mbi quan hé d6 bang cac thuat toan; (2) Két ndi dit liéu va dua cac thuat toan
vao cac chuong trinh may tinh. (3) Chay thir cac thuat toan dé kiém tra tinh chinh xac. (4) Két ndi
v6i phan mém WebGIS dé hd tro cho module. (5) Xay dung ché do ty dong chay va thuong xuyén
cap nhat thong tin vé chay rung; (6) Thiét ké cac module tryc quan, dé sir dung.

- Két néi cac module dé tao nén phan mém: Thiét 1ap mot module chinh cua phan mém,
trong d6 c6 hé thdng thanh menu va hé théng thanh cong cu. Mdi menu chi tiét, mdi nit cong cu
dugc gan voi mot module dé giai quyét mot chirc ning cu thé.

- Chay thur nghiém, danh gia: Chay thir nghiém phﬁn mém, phat hién va diéu chinh lai phén
mém cho dén lac dap tng duge muc tiéu dé ra.

- Pong goi phan mém, cai dat trén may chu server: Cai dat phan mém vao may cha Server
dé tu dong thu anh va truyén thong tin vé cac diém chay dén cap quan 1y bang email, SMS va cong
b6 thong tin trén trang thong tin dy bao chay rimg.

I1l. KET QUA NGHIEN CUU VA THAO LUAN
3.1. C4u trtc phan mém
- Phét trién y tuong: Phan mém duoc xay dung trén co so thyuc té vé chay ring va hién

trang sir dung cac tu liéu vién tham trong phat hién sém va canh bao chay ring & nudc ta hién nay,
mo hinh y tudng dugc mo ta trong hinh 01

earthdata.nasa.gov /‘ \\\\
~s / Tram thu anh V¢

o \er\“‘

‘ F

\ Hé thong canh bao chay =

ring tir anh vé tinh e

Hinh 01: M6 hinh phét hién chay rirng tir anh vé tinh
- CAu trGic phan mém: Phan mém bao gom 2 hop phan chinh. Hop phan 1 1a phan mém
duoc xay dung va cai dit trén may chi, bao gom cac module thu thap, xir Iy anh, bao céo két qua
va truyén thong tin; Hop phan 2 1a phan tra ctru cac théng tin duoc xay dung bang Web GIS chay
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trén nén tang internet, sir dung cac trinh duyét dé truy cap va khai thac céc thdng tin do phan mém
cung cap.

Phén tich y twéng
Anh Modis c6 cac kénh
phd co budc séng  trong
khoang cho phép tinh toan
dugc nhiét do cua bé mat
dat; Cac dam chay ngoai
thuc té I0c sip hodc moi
xay ra déu phat sinh nhiét
rat 16n, sensor cua vé tinh
thu cac anh trong khu vuc
c6 chay va st dung céc
thuat toan dé doan doc anh
cho phép xac dinh khu vuc
c6 xay ra chay rung

Thuyc té
Chéy rung dang dién ra
phac tap va gay thién hai
I6n; Chua lam chu duoc
cdng nghé wng dung cua
vién tham trong canh bao
som chay rirng ¢ nudce ta

Yéu cau thyc té

1. T tu liéu anh Modis tu dong thu
thap va ban d6 kiém ké ring, phan
mém s& xtr Iy va xac dinh duogc: Cac
diém di thuong nhiét trén toan bo
I&nh tho Viét Nam; Toa do cac diém
hotspot da loai trir nhitng khu vuc
khéng nam trong khu vuc c6 ring;
Thong tin diém chay chi tiét dén
ring; khoanh, tiéu khu; chu rimg;
2. Phan mém thiét ké dé chay trén
may cha, cac thong tin vé& diém
hotspot cho phép khai thac, tra ctru
Prqua trinh duyét internet

3. Thuong xuyén tu dong cap nhat
tu liéu va bao cao diém c6 nguy co
xay ra chdy hang ngay.

4. Bao cao danh sach diém hotspot
thdng qua email, SMS kip thoi va

chinh xac.
5. Tich hop cac diém hotspot 1én ban
d6 Google Map dé theo ddi mot cach
truc quan

Thiét ké, tham dinh
- Chuong trinh dugc thiet
ké gom cac module chtc

»nang.

Cac module chuc
nangduoc két ndi véi nhau
theo so d6 chirc ning

- Mot sb module tu dong
chay va khong dua Ién
thanh menu (module tu
dong lay anh, xir ly anh,
bao cao diém hotspot)

v

Mb hinh héa chirc niing
- Phan tich yéu cau cua
cac chirc nang.

- Chuan bi, phan tich co
so dir ligu gia dinh.

- M6 hinh héa cac mdi
quan hé thanh cac chuc
ning bang cac mo hinh,

thuat todn

R

| Lap trinh cac module théng qua md hinh chirc nang

v

Két nbi cac module
v

hHPhé‘m mém phat hién sém va ;ruyén tin chay rimng tir anh vé tinh"

Cai dat 1én méy cha, chay thir nghiém va kiém tra két qua

Trong dé: — . Tién trinh phat trién.

v
--| Danh gia |—>| Cai dat, ung dung va chuyén giao

|

Kiém tra

Hinh 01: So' dd tong quat phat trien phan mém phat hién sém va

truyén tin chay rirng tir anh vé tinh

3.2 Co sé dir liéu va chirc niing phin mém

a) Co 56 dir liéu: Co s dit liéu gia dinh cho phin mém nady, gom: (1) Danh sach cac diém
di thuong nhiét (hotspot) dudi dang SLX, DBF, trong d6 c6 cac cac thong tin vé toa do, sb hiéu
16, khoanh, tiéu khu, tén chu rimg. (2) Ban dd6 Google Map duoc tich hop cac diém hotspot (3)
Trang thong tin tra ctru cac diém hotspot.

b) Chirc ning ciia phian mém: Véi module chirc nang duoc phan thanh 3 hop phan chirc
ning, bao gom:

(1) Hop phén tai va cap nhét diém chay: C6 chic ning ty dong tai anh vé tinh Modis tir
NASA, chuyén toa do0 VN2000, tach, gdp cac band anh va cap nhat danh sach céac diém chay.

So d6 md hinh hoa céc chirc nang tai va xur Iy dit liéu anh cua hop phan nay nhu sau:
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Dir ligu anh MODIS NASA trong Xay dung cac chuong trinh dé:

ngay | - Cho phép tai dit liéu anh khi can thiét
v - Tinh toan va phét hi¢n diém chay tir anh MODIS
Sir dung cac thudt toan dé: 47 d%ta' hat didm chy ti toa 6 chiv ciia cé
- Tu dong tai anh theo ting thoi diém ;n“??i‘q at diem chay ti toa do chay cua cac tram
at da

- Chuyen hé quy chiéu VN2000
- Su dung céc kénh anh truy xuat
diém chay

™ - Tu dong cap nhat diém chay

v v

Phat trién cac module tu dong tai va cap nhat diém chay

NRT - Forest Fire Monitoring System in Yietnam

Hotspot Detection ‘Em,@ System | Tools | Current System Time: 2:02:51 AM

Automatically Detecting hotspots
Last updated at: 1:59:59 AM
Stop
Next updating in: 57:8

Manually detecting hotspots

Download Data Hotspot from MODIS Hotspot from FIRM Hotspots from Ground Station

d H;
dH
dH
d Hi
d Hi
d H;
dH
dH
d Hi
d Hi
d H;
dH
dH
o H

Hinh 03: So' @ mé hinh héa hgp phan tii va cip nhat diém chay
biéu chinh cac tham s6 hé thong dé dat dugc muc ti€u thu anh va truyén tai thong tin vé
diém chay dugc thé hién qua so d6 mé hinh hoa hinh 03:
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- Khai béo cac tham sb cua cau hinh:

—» + Xac dinh thoi gian thu anh

+ Thiét 1ap tham s6 V& ti 1é band, thoi gian doc anh

+ Binh dang hé toa do: Gio, phat day

+ Thiét dat cac dia chi nhan thong tin (Email, dién thoai)

Béo céo thong tin
vé diém chay

A 4

Xay dung module tham s6 hé théng

HOTSPOTVN
Yesterday at 915 PM
Inb

Current System Time: 8:59:05 PM

.'"""'"""'""""""""'""";

H& th8ng giam sat diém chay rirng
Viét Nam (HOTSPOTVN) da phat hién
cac diém chay thudc dat rirng gan
day nhu sau:

1.[SAT: AB.0 - CONF:41%%] 5/28/2016
- 1:20 PM Kinh d&:106212'43"; VT
d&:17955'40"; Chu rirng:UBND; Trang
thai:dt2; Loai:; LH:11; Khéanh:11; Tidu
khu:402; X&: Xa Ky Lac; Huyén:Ky
Anh; Tinh:Ha Tinh

' Cho pihie rhin bin in- Save WJ

Trong dé: ~ — Tiéntrinh mé hinh héa ---» Kétqua dau ra ciia module
_Hinh 04: Se do md hinh h6a module tham s0 hé thong ’ 7
(2) Hop phan WEB-GIS ban d6 diém chay truc tuyén c6 chirc nang cong bo cac di€m chay
trong ngay 1én ban dd google Map, thong tin diém chay bao gdm: Toa do6 dia ly, thong tin cua 16
rung (tén 16, khoanh, tiéu khu,chu rung va dia danh).
So @6 m6 hinh hoéa hop phan Web-GIS ban d6 truc tuyén nhu sau:

Ban d6 Str dung cac cdng cu va thuat toan dé: Lap trinh,
Web-GIS || - Truy xuat cac diém chay lén ban d6 |, ket noi
chira cac - Tich hop ban d6 kiém keé riing, giao thong, hanh chinh cac
diém chay - Béo cdo thong tin lién quan cia dam chay module
- Loai bo cac dam chay khong thudc pham vi dt ring
T

Trong dé: —» Tien trinh m6 hinh hoa ——_ Kétqua ddu ra ciia module

Hinh 05: So' d6 mé hinh héa cic module Hop phin WebGIS ban dé diém chay

(3) Hop phan Website tra ciru thong tin va thong ké cac diém chay: Co chirc nang khai bao
cac thong tin ciia diém chay trong ngay, ddy 1a két qua cua viéc phan tich anh MODIS di thu thap
va xtr 1y caa Hop phan thr nhat.

- Chure nang tra ctru thong tin diém chay: Cho phép ngudi truy cp tra ctru thong tin theo
tinh thanh; cac diém chay nim trong dit rimg va tra ctru thong tin vé tit ca diémb chay trong ngay.
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piém chay 24-48 gio’ TT Ngay-Gid Tinh Kinhdd  Vidé Ngudn  Xem ban dd

Diém chay theo finh
1 7172018 189252"  105%4246" A ot
Tét ca cac diém chay =
s X z -~ £ -
Piem chay trén dat rirng 2 7172016 18°415"  105°939'25" A '..g#

~ Hinh 05: Thong tin ciac ddm chdy trong ngay )
- Chtrc nang thong ké théng tin vé cac dam chay: Cho phép nguoi truy cap thong ké duoc
thong tin diém chay trén toan quéc, théng ké theo dia phuong (tinh/thanh phd, quan/huyén), thong
ké theo chu ring. Két qua thé hién trong hinh 06:

4. KET LUAN

Phan mém phét hién sém chay rimg dugc xay dung trén yéu cau cia thuc tién vé nang cao
hiéu qua cdng tac phong chay va chira chira chay rirng & Viét Nam. Phan mém di khai thac hiéu
qua cac tu liéu anh vé tinh MODIS trong phat hién sém chay rirng ¢ nudc ta.

Phan mém cd giao dién truc quan, dugc thiét ké vai cac hop phan riéng biét, trong d6 hop
phan tai va cap nhat diém chay duoc thiét ké dé hoat dong lién tuc trén may chu, tu dong tai va
cap nhat thdng tin cac diém c6 nguy co chay rimg, dong thoi truyén thong tin dén cac d6i tuong
st dung.

Két qua ctiia phan mém dugc két hop véi ban do kiém ké rimg dé cung cap thong tin chi
tiét ciia cac dam chay. Puoc hoan thién va chay trén may cha caa Vién sinh thai riing va Moi
truong, trong qua trinh sir dung sé& tiép thu y kién dong gop dé nhdm phat trién hoan thién trong
nhirng phién ban sau.
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Research on designing new software for early detection of forest fires
from MODIS satellite image
Tran Quang Bao; Phung Nam Thang; Le Ngoc Hoan

Summary: A new application software for early detection of forest fires from a MODIS was
designed and built. The purpose of software is automated collecting MODIS Aqua MODIS Tera
directly from NASA's website. ATBD-MOD14 algorithm was used to generate daily data fire as
an image data and a list of hotspots. The software is built on C # programming language and others
supported software such as Visual Studio, ArcGIS Server 10.0. The software was operated since
August 2015. Currently, the software is installed on the server of the Institute of Forest Ecology
and Environment. The information on detected fire location was uploaded in website. The software
has major functions: (1). Collection and processing MODIS satellite image from NASA's website
to analyze and retrieve a list of hotspots throughout the territory of Vietnam. (2). Report list of
hotspots and its information, including coordinate, forest types, plot, sub-compartment,
compartment and forest owners. Initial testing showed that software has reported accurate results,
fast processing and operation stability.

Keywords: forest fire; forest fire detection; software; satellite image; MODIS
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