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TOM TAT

Chay ring xay ra tir ngay 16 dén ngay 20/3/2016 tai x& Na Ngoi, Ky Son, Nghé An da gay thiét hai rat
I6n. Ngon hia trai dai trong pham vi 10km vé&i hon 100ha ring bi pha hity. Nghién cau nay trinh bay két
qua ban dau dua ra mic do chay ring & khu vuc ndy dya vao cac chi sé phd duoc tinh toan dua vao cac
dir liéu anh vé tinh Sentinel-2 va Landsat-8 thu duoc vao truc, sau va trong thoi gian chay bao gom chi
s6 thuc vat khac biét (ANDVI), ty s6 chay chuan héa (NBR) va ty sb chay tuong dbi khac biét (RBR).
Dya vao thang phan loai mirc d6 chay cua cac nghién ciru truéc va ngudng cu thé nhan duoc tir két qua
kiém chimg d6i voi dNDVI va RBR cho ca dit liéu Sentinel-2 va Landsat-8 OLI dé phan loai muc do
chéay thanh cac muc thip, trung binh, cao va rat cao. Bén canh d6, ban dd nhiét d6 bé mat tinh tir anh
Landsat-8 chup ngay 20/3/2016 chi ra rang ving c6 nhiét d6 bé mat rat cao tuong tng véi vang c6 mic
do chay cao. Sai sb toan bo cua ban dd mirc do chay ring cho dit liéu Sentinel-2 va Landsat-8 OLI lan
luot & 73.24% va 71.17%. Ban d6 muc do chay rung ¢ khu vuc x& Na Ngoi, Ky Son, Nghé An thanh lap
bang phuong phéap vién tham gép phan phuc vu giam sat chay ring va cong tac quan ly rimg & khu vuc
phia Tay tinh Nghé An.

Twr khéa:xa Na Ngoi; chay ring; Sentinel-2; Landsat-8; dNDVI; RBR

1. Pit véan dé

Chay ring Ia nguyén nhan gay anh huéng nghiém trong dén hé sinh thai do I6p phi thyuc vat bj mét di
mot phan hoic toan bo dan dén x6i mon dat va qua trinh tai sinh rung (Myronidis et al., 2010; Pausas et
al., 2008; Thayn and Buss, 2015). Bgi vay, viéc xac dinh su thay dbi ca vé sb lwong va chat luong cua
rtrng sau chay phuc vu cong tac quan ly va bao vé ring la can thiét dé biét cac anh huong cua chéy rirng
vé mirc d6 khong gian va thoi gian (Morgan et al., 2014).

Céc hoan canh chay rirng xay ra & cac khu vuce c6 dac thi khac nhau tao nén mét pham vi chay & nhidu
muc d6 khéc nhau (Schepers et al., 2014). Cac nha khoa hoc di sir dung cac mirc do chay dé danh gia su
thay d6i moéi trudng sau thoi diém chay (Keeley, 2009; Lentile et al., 2006; Morgan et al., 2014). Mirc d6
chéy biéu thi tac dong cua chay rung sau thoi gian ngin déi vai ciu tric thuc vat, trong khi thoi gian dai
biéu thi sy tai sinh ring (French et al., 2008; Lentile et al., 2006; Morgan et al., 2014). Muc d6 chay sau
thoi gian ngan thuong duoc thuc hién ngay sau thoi diém chay khdng qua mot thang (Key, 2006).

Céc phuong phap danh gia sau chay xay dung boi (Key, 2006)dwoc sir dung phd bién l1a Composite
Burn Index (CBI). Phuong phéap nay xac dinh cac diéu kién mirc d chay trung binh dwa ra twong quan tét
VGi gia tri phan xa phé bé mat cua dir liéu anh vé tinh da phd trudc va sau chay (Cansler and McKenzie.,
2012; Miller et al., 2009; Soverel et al., 2010).

Céc phuong phép thyuc dia thuong doi hoi nhiéu thai gian va chi phi do anh huéng cua chay thuong
trai dai trong pham vi l6n ca vé khong gian va thoi gian (Lentile et al., 2006). Trong khi ¢ phuong phép
Vién tham tro nén mot phuong phap hidu qua dé wdc tinh mirc do chay dya vao anh trudc va sau chay.
Chay rimng gay ra sy thay doi vé thanh phan va o am cia I6p thuc vat trén bé mat dat va su xuat hién tro
va than (Rogan and Franklin., 2001). Diéu nay lam thay d6i phd dién tir phan xa tir bé mat ghi nhandugc
& bo cam dat trén cac vé tinh dya vao ddc tinh da pho va kha ning cung cap thong tin truéc khi xdy ra
chay ma khong thé dugc cung cap tur phuong phap thuc dia.

St dung cac chi $0 pho cua Cac anh da thoi gian c6 do phén giai khong giantrung binh trudc va sau
chay dé thanh lap ban &6 muc do chay dwoc thuc hién boi (Epting et al., 2005; Escuin et al., 2008). Gia tri
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Normalized Difference Vegetation Index (NDVI) va differential (pre- minus post-fire) NDVI (dNDVI)
dua ra tuong quan tot véi mue do chay (Diaz-Delgado et al., 2003; Escuin et al., 2008).

Tuy nhién, mot tong quan day du bao gom chi sé Normalized Burn Ratio (NBR), differenced
Normalized Burn Ratio (dNBR), Relative differenced Normalized Burn Ratio (RINBR), Relativized
Burn Ratio (RBR) la cac chi s tiéu chuan thich hop nhat cho uéc tinh cac mirc do chay rirng (Epting et
al., 2005; Miller et al., 2009; Veraverbeke et al., 2010). CAc chi s6 pho nay dugc tinh tir kénh gan hong
ngoai (near-infrared (NIR) va kénh hong ngoai ngan (shortwave infrared (SWIR) it chiu dnh huéng khi
truyen qua khi quyén, chiing xac dinh dwoc sy mat I6p phi thuc vat, xuat hién than, tro va su giam d6 am
va tan cay do sy giam phan xa bé mat ¢ kénh NIR va ting ddi véi kénh SWIR sau khi chay so vai trude
khi chay(Key and Benson, 2006). Gié tri ANDVI thuong dugc sir dung dé thanh 1ap cac ban d6 phan loai
phan xa khu vuc chay (Clark and McKinley, 2011) va dy bao nguy co chay ciing nhu mirc d6 chay c6 thé
xay ra & Mi (Holden et al., 2009).

Dir liéu anh vé tinh Landsat véi d6 phan giai khong gian 30 m dwoc ng dung rong rai dé thanh lap
ban d6 mirc &6 chéay rirng. Bén canh d6, gan day sy ting cuong vé do phan giai khong gian, phd va thoi
gian cua cac bo cam mai dong goép thém cac phwong phap mdi trong nghién cau chdy ring. D liu
Sentinel-2 (Fernandez-Manso et al., 2016) cung cap cac dac tinh mai bao gom dai chup rong, it bién dang
hinh hoc, ¢ phan giai khong gian cao hon va hoan toan mién phi. Mac dd nhiéu nghién ctiu gan day déu
mang lai két qua mong doi, nhung can thiét phai chuan hoa va danh gia cac phuong phéap sir dung trén
toan ciu ciing nhu cac khu vyc cu thé cho phép sir dung truc tiép trong quan ly cac hoat dong sau chay
rang.

Céc chi s6 phd tbi wu va cac bo cam st dung dé xac dinh mirc d6 chay ring van 13 mot huéng nghién
ctitu mé boi Vi sy da dang cua cac hé sinh théi va gisi han thong tin cua sy thay dbi khong gian ddi véi
muc do chay & tirng khu vuc(Lasaponara, 2006). Do vay, viéc chuan hoa va danh gia cac chi s6 phd va bo
cam thich hop ddi véi cac khu vuc cu thé van can thiét dé xem xét su twong quan giita két qua khao sat
thuc dia va anh vidn tham nhiam dwa ra gi4 tri ngudng thich hop cua chi s6 phd dé thanh lap duoc ban dd
murc d6 chéy chi tiét (Epting et al., 2005; Hudak et al., 2007; Morgan et al., 2014; Picotte and Robertson,
2011).

Muc tiéu chinh cua bai bdo ndy nham tinh céc chi s6 pho tinh tir dir liéu Sentinel-2 and Landsat-8 OLI
va thanh lap ban dd mirc d6 chay rirng & khu vuc ring bi chay & xa Na Ngoi, Ky Son, Nghe An. Cac muc
tiéu cu thé 1a (a) danh gia noi dung thong tin cua cac kénh phd gdc va cac chi sé cua ca hai by cam dé
phan biét giir viing bi anh huong va khdng anh huong cua chay rimg, (b) xac dinh ngudng tbi wu déi véi
cac chi s6 phé trén mdi bo cam dé udce tinh mirc do chay dwa vao cac dir liéu khao st va (c) thanh l1ap va
danh gia d6 chinh xac cac ban d6 muc d6 chay ddi voi mdi bo cam dya vao cac ngudng thay ddi cu thé
cho cac chi s phé twong wng. Téng quan vé van dé can nghién ctu, nhitng ton tai chwa duoc giai quyét,
tom tit nhirng cong viéc chu yéu da thyc hién trong nghién ciru, cac két qua chinh dat duoc.

2. Khu vuc nghién cau va dir liéu sir dung
2.1. Khu vuc nghién ciru

Xa Na Ngoi naim ¢ phia Nam huyén Ky Son, tinh Nghé An (19°15' vi d6 Béc va 104°10' kinh do
Pong). Pay 1a khu vuc mién ndi phia Tay tinh Nghé An c6 ranh gi¢i hanh chinh 1 bién gioi Viét - Lao
vai dién tich 192,62 km2 va dan so 4710 nguoi. Vao mua kho tir thang giéng téi thang 8 nhiét d¢ tang cao
két hop véi gi6 phon Tay Nam 1a nguy co Xay ra chay rimng cao tai day. Ngay 16-3-2016, dam chay duoc
cho 1a khai phét tai ban Bugc Mu, xd Na Ngoi sau d6 lan dan ra 3 diém gom ban Budc MU, Xiéng Xi va
Kéo Bic (xa Na Ngoi) giap bién gigi voi Lao (Hinh 1). Diéu kién tiép can cac dam chay kho khin do dia
hinh phtc tap ndm & d6 cao hang trim mét va phuong phép chita chay bang thu cong nén dén ngay 20-3-
2016 cac dam chay méi dwoc khong ché hoan toan véi hon 100 ha rimg bi chay.
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Hinh 1. Ban do cac xa thugc huyén Ky Son, tinh Nghé An (http://nghean.ban-do.net) va anh Landsat-8
OLI sau chay ngay 05/04/2016

2.2. D ligu sir dung i ) . )

Céc diém chay trong thoi gian xay ra chay tir 16 dén 20-3-2016 va cac anh vé tinh la dit liéu can thiét
cho nghién ctru nay. Dé chuén bi céc dit liéu, ching t6i sir dung ban d6 chay quan tric tir dit liéu VIIRS
va MODIS C6 do NASA cung cip va md hinh sé do cao ldy tir anh ASTER do Cuc dia chat Mi (USGS)
cung cap (Hinh 2). Céc anh vé tinh dwoc sir dung dé thanh lap ban 6 mic d6 chay bao gdbm céc anh
Sentinel-2 MSI muc 1C va Landsat-8 OLI mirc 1T. Bang 1 va Bang 2 dwa ra cac thong sé chi tiét vé cac
kénh phé va thoi diém chup anh cua cac anh vé tinh da duoc sir dung.

Bang 1. Danh sach diz liéu Sentinel-2 va Landsat-8 cua khu vic nghién ciu.

V¢ tinh B cam Mtc xu ly Cot/Hang Ngay chup [P¢ phan giai khong gian (m)
Sentinel-2 MSI 1C 11/03/2016 10, 20, 60
Sentinel-2 MSI 1C 01/04/2016 10, 20, 60
Landsat-8 oLl 1T 127/047 13/03/2016 15, 30, 100
Landsat-8 oLl 1T 128/046 20/03/2016 15, 30, 100
Landsat-8 oLl 1T 128/046 05/04/2016 15, 30, 100

Bdng 2. Cac kénh phé cua hai dir liéu Sentinel-2 va Landsat-8 su dung dé tinh cac chi so pho
Sentinel-2 Landsat-8
Budc séng| Do Buécsong| Do
Kénh phd trung tm | phan Kénh phd trung tm | phan
(nm)  |giai (m) (nm) |giai (m)
Kénh 1 — Soi khi ven bién 443 60 |Kénh1-ven bién 443 30
Kénh 2 — Xanh nudc bién 490 10 |Kénh 2 — Xanh nuéc bién 483 30
Kénh 3 — Xanh da troi 560 10 |Kénh 3 — Xanh da troi 563 30
Kénh 4 — Do 665 10 |Kénh4-Do 655 30
Kénh5—Riado 1 705 20 |Kénh 8 —Toan sac 589 15
Kénh 6 — Ria do 2 740 20
Kénh 7 — Gan hong ngoai hep 1 783 20
Kénh 8 — Gan hong ngoai 842 10 |Kénh 5- Gan hong ngoai 865 30
Kénh 8A — Gan hdng ngoai hep 2 865 20
Kénh 9 — Hoi nu6c 945 60
Kénh 10 — May 1375 60 |B9 - May 1374 30
Kénh 11-Séng ngin hong ngoai 1 1610 20 |B6-S6ng ngan hong ngoai 1| 1610 30
Kénh12-Séng ngan hong ngoai 2 2190 20 |B7-S6ng ngan hong ngoai 1| 2200 30
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Hinh 2. Cdc diém chay tir diz liéu VIIRS va MODIS C6 va md hinh sé dg cao ldy tir anh ASTER

3. Phwong phap nghién ciu

Ban d6 muc do chay rimg dugc phan loai tir cac chi s6 phé tinh toan tir cac kénh anh anh vé tinh
Sentinel-2 v§1 Landsat-8 theo cac ngudng duogc lya chon. Toan b quy trinh thuc nghiém cho nghién ctiru
nay dugc thé hién trong Hinh .

[ Dt liéu anh Sentinel-2 and Landsat-8 trugc va sau chay ]

Y

[ Hiéu chinh khi quyén (muc 2A) va cit anh theo khu vyc chay ciu ]

Y

Tinh céc chi s6 phd (NBR, NDVTI) dbi véi tat ca cac anh,
tinh céc chi s6 RBR, dNDVI dya vao anh trudc va sau chay

v
Xac dinh ngudng dé phan loai cac mirc d6 chay
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Thanh 1ap ban @6 murc do chay cho mdi loai anh

Y
Panh gia két qua ban dd mirc do chay ring

Hinh 3. So d6 quy trinh thyc nghiém thanh ldp ban do mike dg chay rimg

3.1. Tién xa ly anh

Céc anh Sentinel-2 va Landsat-8 dugc hiéu chinh khi quyén vé phan xa bé mit & mirc 2 va nan chinh
vé ludi chiéu UTM. Sau d6, cic anh nay duoc cat theo khu vuc nghién ciru nhu trong Hinh 1. Cac kénh
anh sau khi cat nay dwoc sir dung dé tinh cac chi sé phd & mot thoi diém chup anh va cac chi s6 o céc thoi
diém trudc va sau khi xay ra chay ring.

3.2. Tinh toan céc chi sé phé ¢ don théi diém va da théi diém

Céc chi sé phd NBR va NDVI duoc tinh toan tir cac kénh phé trong Bang 3 d6i vai ca hai loai anh
Sentinel-2 va Landsat-8 (Giorgos et. al., 2018).



Bang 3. CAc chi sé phé tinh tir cac kénh phé dir ligu Sentinel-2 va Landsat-8 dé woc tinh mitc dé chay

Chi s6 pho

Sentinel-2

Landsat-8

Don thoi diem

Normalized Burn Ratio (NBR)

Kénh 8 — Kénh 12
Kénh 8 + Kénh 12

Kénh5 — Kénh 7
Kénh 5+ Kénh 7

Normalized Difference Vegetation Index

Kénh 8 — Kénh 4

Kénh 5 — Kénh 4

(NDVI) Kénh 8 + Kénh 4 Kénh 5 + Kénh 4
Da thoi diém
Differenced Normalized Burn Ratio prefireNBR - prefireNBR -
(dNBR) postfireNBR postfireNBR
Relativized Burn Ratio (RBR) dNBR dNBR
NBR,,ofire + 1.001 NBR,,ofire + 1.001
Differenced Normalized Difference prefireNDVI - prefireNDVI -
VegetationIndex (dNDVI) postfireNDVI postfireNDVI

3.3. Xdc dinh ngwong dé phan logi mikc dp chay rimg

Dua vao két qua quan tric chay tir dix liéu VIIRS va MODIS C6 do NASA cung cap, két qua khao sét
¢ thyc dia va tham khao cac ngudng do Cuc Dia chat Mi da dua ra (USGS, 2004). Cac ngudng gia tri st
dung @€ phan loai cac mac d6 chay dugc dua ra trong Bang 4.

Bang 4. Cdc nguwéng sir dung dé phan logi cac chi sé thanh cac mite dé chéy ring

Muc do chay RBR dNDVI
Sentinel-2

Thép 0.1-0.26 0.1-0.2
Trung binh 0.27-0.36 0.2-0.3
Cao 0.37-0.46 0.3-0.4
Rat cao >0.47 0.4-0.5
Landsat-8

Thap 0.1-0.26 0.1-0.2
Trung binh 0.27-0.36 0.2-0.3
Cao 0.37-0.46 0.3-0.4
Rat cao >0.47 0.4-0.5

4. Céc két qua
4.1. C4c bdn dé mire dé chay rirng thanh Igp tir énh Sentinel-2 va Landsat-8

Trén co s& cac nguong da lya chon trong Bang 4, cac gia tri RBR va ANDVI duoc phan loai thanh céc
ban & mirc d¢ chay rirng trong Hinh va Hinh .
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Hinh 4. Ban d6 mitc dé chay rimg: (a) thanh Ip tir anh Sentinel-2, (b) thanh Idp tir anh Landsat-8
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Hinh 5. Ban do mire dg thay déi NDVI tréc va sau chay: (a) tir anh Sentinel-2, (b) tir anh Landsat-8

4.2. Pdnh gid dp chinh xac cac ban do mire dp chay rimg

Duya vao s6 liéu khao sét va két qua cac diém chay tir dir liéu VIIRS va MODIS C6 cac mau kiém dinh
ngau nhién dugc su dung dé danh gia do chinh xac cac ban d6 muc do chay da duoc thanh laptir chi sb
RBR. Két qua danh gia do chinh xac duoc biéu thi bang sai s6 sir dung va sai s6 san pham, sai s6 toan bo
va chi sb Kappa cho hai ban d6 mirc @6 chay thanh lap tir hai loai dir liéu anh Sentinel-2 va Landsat-8
trong Bang 5.

Bang 5. D¢ chinh xac cua bdn do mire dg chay thanh ldp tir diz lidu Sentinel-2 va Landsat-8

Céc lop mirc d6 chay User (%) Producer (%)
Sentinel-2

Thap 86.17 83.29
Trung binh 56.23 65.18
Cao 67.12 53.24
Rat cao 75.96 84.31
Sai s0 toan bo: 73.24%

Kappa 0.69

Landsat-8

Thap 80.21 91.32
Trung binh 55.78 56.45
Cao 86.85 51.68
Rat cao 65.14 89.92
Sai s6 toan bo: 71.17%

Kappa 66.13

5. Thao luan

Do chinh xéc cua I6p mie do chay thip trén hai ban dd mirc do chéy 1a rat cao (trén 80%). Tuy nhién,
d6 chinh xéac cua I6p mirc do chay trung binh trén hai ban d6 mirc d6 chéy 1a rét thap (dusi 60%). Su
khéc nhau vé do chinh xéc gitra hai ban dd mirc 6 chay ring & cac 16p c6 thé dwoc giai thich do su khac
nhau vé d6 rong kénh phd sir dung dé tinh toan cac chi sb phd va sai sb toan bo va chi s Kappa c6 su
khéc biét khong dang ké ddi voi qua trinh danh gia két qua phan loai mirc d6 chay cua hai loai dir liéu
Sentinel-2 va Landsat-8.

Két qua cua gia tri ANDVI ciia anh truéc va sau chay cua anh Sentinel-2 va Landsat-8 la gan tuong
dong va phan anh rat rd sy thay doi dNDVI rat I6n ¢ gan dinh nui noi c6 d6 cao 2000m la viing c6 muc
d6 chay rat cao. Ngoai ra cac mirc do chay trung binh va thap cung tuong (ng véi kha ning thay doi
dNDVI & muc trung binh va thap tuong tng.

Ban dd nhiét do bé mat dit khu vuc chay & thoi diém chay ngay 20-3-2016 (Hinh ) duoc thanh lap tir
kénh hong ngoai nhiét cua dnh Landsat-8 theo phuong phap da dugc dé xuét boi (Jeevalakshml D. etal.,
2017). Ban db nay chi ra ring cac viing c6 nhiét do bé mat rat cao (In hon 36 C°) twong ddi triing khcrp



VGi c&c viing c6 mirc d6 chay rat cao trén ban d6 mirc do chay.
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Hinh 6. Nhiét dé bé mat dat thoi diém xay ra chay ngay 20-3-2016 tinh tzr kénh 10 cua anh Landsat-8
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Céac dam chay c6 mirc d6 rit cao xuat hién & cac ving c6 d6 cao tir 1500m dén 2000m va lan rong
trong pham vi 4 km la do viéc chita chdy gap phai dia hinh phuc tap (Hinh 2) va lop phua bi khod day cua
rung ¢ khu vuc nghién ctu. Bén canh do, ky thuat chira chdy thé so va phuong phép chita chay thu cong
ciing 12 Iy do ma dam chay lan rong trong pham vi 16n trong suét 5 ngay méi dugc khéng ché.

6. Két luan

Trong nghién ciru nay, hai anh vé tinh Sentinel-2 va ba anh Landsat-8 thu duoc truge, sau va trong thoi
chay da duoc sir dung dé thanh 1ap ban d6 muc do chéay dwa vao tinh toan cac chi s6 chay NBR tir dit lidu
Sentinel-21a t6i wu. Két qua nhan dugc ban dd muc d6 chay voi d6 chinh xac toan bo 1a 73.24% va
71.17% lan luot d6i véi hai loai dir liéu Sentinel-2 va Landsat-8. Trong dé, d6 chinh xéc 16p mirc d6 chay
rat cao co do chinh xac cao nhat (trén 80%).

Hai ban d6 mirc d6 chi sb thuc vat khac nhau (ANDVI) giira c4c anh trudc va sau chay ddi vai ca hai
loai dir liéu Sentinel-2 va Landsat-8 chi ra sy tuong ddi tring khép véi su thay ddi thyc pha trén hai ban
dd muc d6 chay da thanh lap. Bén canh do, ban db nhiét do bé mat tinh tir kénh 10 cua anh Landsat-8
chup & ngay cudi cung cua dot chay kéo dai 5 ngay ciing chi ra rang khu vuc c6 nhiét do rat cao (I6n hon
36 C%) twong tng véi khu vuc ¢ mirc do chay cao trén ban dd mirc do chay.

Loi cam on
Céc tac gia xin cam on Co quan hang khong Vii tru chau Au da cung cap dit liéu anh Sentinel-2 va Cuc

dia chat Mi da cung cap dir liéu anh Landsat-8, cac diém chay tir dir ligu VIIRS va MODIS 6C va mo
hinh s6 do cao & khu vuc nghién ctu.
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ABSTRACT

Using spectral indices of Sentinel-2 va Landsat-8 data for
fire severity mapping in Na Ngoi commune, Ky Son, Nghe An

Forest fire occurred on March 16-20, 2016 at Na Ngoi commune, Ky Son, Nghe An caused a huge of
damages. The fire spread out over 10 km with more than 100 hectares of destroyed forest.This study
presents the preliminary results of the burn severity of the Na Ngoi fires based on spectral indices
computed by using the Sentinel-2 and Landsat-8 data acquired on pre-fire, post-fire, at the time of fire
including Normalized Difference Vegetation Index (NDVI), Normalized Burn Ratio (NBR), differenced
NDVI (dNDVI), Relativized Burn Ratio (RBR). Based on local thresholds of dNDVI and RBR values
derived from field survey for Sentinel-2 and Landsat-8 data, fire severity maps with four levels consisting
of low, moderate, high and very high were established. In addition, a surface temperature map generated
from the Landsat-8 image acquired on March 20, 2016 indicates that the area with very high surface
temperature corresponds to the area with high severity fire. Fire severity maps in Na Ngoi commune, Ky
Son, Nghe An established by remote sensing method contribute for monitoring and managing fire forest
in the western of Nghe An province.

Keywords: Na Ngoi commune, Burn severity, Sentinel-2, Landsat 8 OLI, Spectral indices.



