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H1 thao khoa hoc va cOng nghé:
“Ung dung cong ng 1¢ mad1 trong thu nhén, xir ly, cép nhét va chia sé dit li¢u dia khong

PHAT HIEN PIEM CHAY RUNG TU ANH VIEN THAM SENTINEL-2
BANG THUAT TOAN TY SO CHAY CHUAN HOA
(NBR-NORMALIZED BURN RATIO)

Dao Ngoc Long!, Tran Xudn Truong?
Vién Khoa hoc Do dac va Ban do
*Truong Dai hoc M6 - Dia chdt

Ngay nhan bai: 26/10/2023; Ngay giri phan bién: 27/10/2023; Ngay chdp nhén dang: 31/10/2023
Tém tiit:

Viéc lap ban dé chinh xdc va nhanh chong cac khu vuc bj thiét hai do chay rung la can
thiét dé hé tro quan Iy chdy rimg, wdc tinh chi phi méi truong, xdc dinh cdc chién hwoc quy
hoach va giam sat qua trinh phuc hoi tham thuc vat. Nhiéu thudt todn phat hién diem chay
rimg bang dit liéu vién tham dd dwoc nghién ciru, thir nghiém cho nhiéu khu vuc. Bdo cdo nay
trinh bay két qua xdy dumg ban do chdy rimg khu vuc tinh Phi Yén tir anh vién thém Sentinel-
2 giai doan tir 01/05/2019 dén 20/09/2019 bang thudt todn ty sé chdy chudn héa (NBR-
Normalized Burn ratio). Két qua nhdn dwoc trong nghién ciru la giai phap hiéu qua trong phat
hién va danh gid murc do thiét hai do chay rung gay ra.

Tir khéa: Phdt hién diém chdy rimg, Vién tham Sentinel-2, NBR-Normalized Burn ratio,
Tinh Phu Yen.

1. MO PAU

Anh vé tinh ngoai viéc dugc sir dung trong nghi€n clru, xay dung cdc mo hinh du
b4o nguy co chdy rimg con co thé sir dung trong giam sat cac dam chéy dang hoat dong
E:,»} tac dong cua chiung d6i voi chat lugng khong khi [4] va cac dau vét khac ma chung
dé lai trén méi trudng [5 6]. Viéc 1ap ban do chinh xac va nhanh chéng cac khu vuc bi
thiét hai do hoa hoan 12 can thiét dé ho tro quan 1y hoa hoan, wdc tinh chi phi méi trudng,
Xéc diﬁh c4c chién lwoc quy hoach va gidm sat qua trinh phyc héi tham thye vt [7].

Phat hién khu vuc chay (BA-Burn area) c6 li€n quan chét ché dén viéc giam sat
tham thue vat. Vori muc dich né\y, mot s6 phuong phép da duoc dé xuat dua trén viéc su
dung cac chi s quang pho chang han nhu Chi s6 thuc vat khac biét duoc chuin hoa

NDVI), c6 thé dugc dmh nghia 14 ti 1& chuén hoa ctia su khac biét gitra dai hong ngoai
in va dai do [8]; chi s6 nay cho phép diéu tra méi quan hé giira lu'Q'ng thuc vat bi tiéu
i :e.-m va mire d6 nghiém trong cua dam chay [9, 10]. Ngoai ra, cac chi s6 cu thé da duoc |

- iy

shat trién dé ghi lai thc dong cua lira véi 46 twong phan quang pho 16m hon, ching han
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“Ung dung cong g —

nhu Ty s0 chdy chuan hod (1'\IBR), latile chufm hoa Cfla S!.f'khal‘; "blit gliﬁ:l fléi hong ngog

o3n va héng ngoai song ngén (10, 11]. Su ket hop nay £7p AT HEA AUEN Rigng oy
didu kién trudc va sau khi chay. 3 buéc soéng NIR, d6 hap thu Clia th}IC vat fhap, o
khi &) phan xa va do truyén qua cao; trong ca’flc budc song SWIR, do phan xg} va do truyé,
qua cua tham thuc vat thép va do hz"ip thu rat cao. Trong vimg‘sau chay, ’cac khu v b
chy cho thy hé s6 phan xa twong doi thip & dai hong ngoai gan va hé so phan xa ca
dai hong ngoai song ngin [12, 13]. Chi s6 nay d3 duoc dp dung thanh cong cho di ligy
vé tinh, ching han nhu hinh anh Sentinel-2 [14] va Landsat 7 va Landsat 8 [15] dé xic
dinh cac khu vuc bi chay.

Bai bdo nay trinh bay ket qua x4y dyng ban db phét hién diém chdy rimg khu e
tinh Phu Y€n tir anh vé tinh Sentinel-2. Céng téc tinh toan duoc 14p trinh trén ngén ngt
Java scripts trén nen tang Google Earth Engine.

T

v iy "...T'r‘ % 3 * X 4 ’ x Qa V‘ r ﬁ | -
(e | . ~ ~
cndy rung tor anh vién tham CO th : a uTlg ph > ] ;{a 1€n qu Q"O‘C Ve

-T1 1¢ bong chuan héa) mang lai hiéy qua hon c4 € Chj g4 NBR




H1 thao khoa hoc va cong nghé:
“Ung dung céng ng ¢ mdi trong thu nhén, xir ly, cép nhét va chia sé di liéu dia khong gian

NBR 12 chi s6 duoc thiét ké dé 1am nédi bat cac khu vuc bi chay trong cic ving chéy
l6m va twong doi 16m. Cong thic néy tuong tu nhu NDVI, ngoal trir viéc cong thirc nay két
hop vi€c sir dung ca hai budc séng hong ngoai gan (NIR) va hong ngoai séng ngin (SWIR).

NBR = (NIR — SWIR) / (NIR + SWIR) (1)

Irén anh quang hoc, tham thyc véat khoé manh cho thdy d6 phan xa rét cao trong
NIR va & phan xa thip trong phan SWIR cua giai quang phé (Hinh 1). Trong khi dé,
SWIR lai cho phép hién thj tét cac khu vuc b1 Itra tan pha. Cac khu vuc bi chay thuong
thé hién do phan xa thap trong NIR va d¢ phan xa cao trong SWIR. Nhu vy diém quyét
dinh mang tinh chia khoa trong viéc ing dung k¥ thuat vién tham vé tinh cho viéc phat _
hién chay rimg la khai thac su khéc biét gifra cac phan Ung quang phd ciia tham thuc vét

khoé manh va cac khu vuc bi chay trong ving NIR va SWIR cua giai quang phd, noi ma
su khéc biét dat dén dinh diém.

Fire Intensity Burn Severity

Ash
Water rcpcllcnt layer

Wil Conductive T
e e 20 M 22X and radiant
P - heat

During Fire After Fire

Hinh 1. Minh hoa cuong do chay va vét chay (Ngu('}n: Cuc Lam nghiép Hoa Ky)
https://www.un-spider. org/advisory-support/recommended-practices/recommended-
practice-burn-severity/in-detail/normalized-burn-ratio

Luin diém khoa hoc cot yéu & day 1a cdc ddm chdy dugc phat hién dya trén mirc
10 ¢ mh léch quang pho NBR sir dung ti 1€ gifra cac dai1 NIR va SWIR, theo cong thuc

(3). Gi4 tri NBR cao biéu thj tham thyc vét khoé manh trong khi gi4 trj thap biéu
nit dat trong va cac khu vue bi chéy gﬁn day. Céac khu vuc khong bi chay thuong
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H1i thao khoa hoc va céng nghé:

“Ung dung céng nghé méi trong thu nhén, xr | y, cap nhat va chia sé dir li¢u dia khéng gian™

Nhur vay, tir co s& khoa hoc trinh bay trén, viéc phat hién dam chay c6 thé thuc hién
bﬁﬂg nhiéu anh v¢ tinh quang hoc khéc nhau, nhu anh MODIS, Landsat 8, va Sentinel-2, v.v..

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua thye nghi¢m phat hién sém cic diém chay rimg khu vie tinh Phi Yén

COng tac tinh todn dugc 1ap trinh trén ngdn ngir Java scripts, sir dung cac huéng
dan va goi V mdi nhat tr UN-SPIDER. Ly do chon ng6én ngir Java scripts 1a vi cong tac
tinh toan phat hién diém chay rung dugc thuc hién truc tiép trén Google Earth Engine.
Sau khi Javascripts dugc hoan thanh, viée tinh toan chay rimg cho bat ky khu vuc nao
vao bat ky thoi gian nao déu thuc hién duorc, bang viéc nhép ranh gii nghién ciru, thoi
gian trudc khi chay rimg va sau khi chay nimg.

Google Earth Engine (GEE) la mot nén tang web manh mé dé xir ly dir liéu vién
tham dua trén dam may trén quy mé 16n cia Google. Uu diém nam & tdc dd tinh toan
vuot trl cua nd, vi qua trinh xir ly dugc thué ngoai cho cac may chu cia Google. Nén
tdng nay cung cap nhiéu bd dir liéu dugc cép nhat lién tuc, vi vay khong can tai xudng
mdy tinh cac anh goc, cong tac chiém nhiéu thdi gian va bd nhé. Mic du mién phi nhung
ngudi diing van can kich hoat quyén truy cap bang tai khoan Google hop 1€. Mt xac nhan
tai khoan dé duoc 1am viéc trong GEE thudng dén trong vong 2-3 ngay lam viéc.
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Hinh 3. Anh chup man hinh Google Earth Engine va Java Scripts trong nghién curu
Chi tiét timg budc nhu sau:

s Burée 1. Chuan bi file ranh gidi tinh Pha Yén sang dinh dang ESRI-Shapeﬁle
hp) trudc khl upload lén ()()F thong qua myc Table upload (Hinh 4). Cén upload tit ca
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«Ung dung cong nghé méi trong thu nhén, xit 1y, cdp nhat va chia s¢ dif licu dia khong gian
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cac thanh phan cua shapefile: .shp, .shx va .dbf. Tai 1én cac tap tin thuong mat mét vy
phut. Tot nhat 1a Z1p tat ca vao 1 file va upload.

Go gle EarthEngine &
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Hé1 thao khoa hoc va cOng nghé:
“Ung dung coéng ng ¢ mdi trong thu nhén, xit ly, cp nhét va chia sé dir liéu dia khong gian”

Image Collections. Cac anh nay da dugc tai trén méay chu cia Google va khéng yéu cau
x\r 1y trudc nhiéu.

® Bude 3: Xir ly Cloud Mask. GGE cung cap céc tap l¢nh va thuat toan dé xir ly
Cloud Mask nhim loai bé anh huémg cia mAy khéi cac anh vién tham. Bang cach ghép
cic hinh dnh bj che khuat, mgt hdn hop c6 mirc 46 may nho nhit c6 thé duoc tao ra. Thust
toan nay da dugc chimg minh lé hoat dong dang tin cay.

® Bwdrc 4: Tinh toan chi s0 NBRpre.fire, NBRPost.fire, vd ANBR theo cong thirc (2), (3)
va (4). Tat ca hinh dnh mau that, dai thang 46 xam va dir liéu dugc phan loai déu yéu cau

cac tham so truc quan hoda riéng 1é truéc khi dugc thém vao ban d6. Ngoai ra, cac chi sb

nay dugc phan loai thanh 07 mirc 9 theo phén loai cuia Cuc Lam Nghiép Hoa Ky. Sau
khn danh gia khu vyec bi chdy, xuat file két qua va tai vé may tinh

Bang 2: Gid tri ANBR do USGS dé xudt

Severity Level dNBR Range (scaled by 10°)  dNBR Range (not scaled)
| Enhanced Regrowth, high (post-fire) -500 to -251 -0.500 to -0.251

_ Enhanced Regrowth, low (post-fire) -25010-101 -0.250 10 -0.101
Y Unburned -100 to +99 -0.100 to +0.99

Low Severity +100 to +269 +0.100 to +0.269

~ Moderate-low Severity +270 to +439 +0.270 to +0.439

.| Miderate-high Severity +440 to +659 +0.440 to +0.659

Bl High Severity +660 to +1300 +0,660 to +1.300

Két qua thwe nghiém véi dnh Sentinel-2
Trong thoi gian tir 01/05/2019 dén 20/09/2019, dir ligu thu thap anh Sentinel-2 cho
nghién ciru phat hién diém chay cho tinh Phu Yén gom 37 anh trudc khi chay va 24 anh

sau khi chay.

Hinh 5 Anh Sentinel-2 cho phdt hién chdy riemg tai tinh Phu Yén sau khi da xie ly Cloud
Mask: (Trdi) triede khi chdy rieng; (Phai) anh sau khi chdy
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