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TOM TAT

Str dung cong nghé vién tham va GIS trong xdy dung ban dd hién trang ring
ciing nhu ban db bién dong dién tich rimg dang tré nén kha phd bién o Viét
Nam. Nghién ctru di xay dung thanh du trit sinh quyén thé gi¢i (DTSQ TG)
cong ban dd hién trang rung nam 2017 voi 5 aéi tugng st dung dat tai Khu
DTSQ TG Langbiang, tinh Lam Déng, véi d6 tin cdy 91,5%. Ba chi sb chon sb
vién tham (NDVI, NBR va IRSI) dugc lya chon va tinh toan tai cac diém suy
thoai rimg, ngudng gia tri co thé phat hién som suy thoai rimg dwoc xac dinh
cho khu vuc nghién ciru véi do tin cdy tir 64,4 + 97.8%. Ddi véi chi s6 NDVI
thi ngudng gi4 tri co thé phat hién rimg bi suy thoai dao dong 0,015 + 0,25, dbi
v6i NBR 1a 0,023 + 0,384, va IRSI 1a 0,038 + 0,635. Két qua kiém chimg cho
thdy viéc sir dung chi s6 vién tham dé phat hién sém suy thodi rimg cé do tin
cay va co thé ap dung cho Khu du trir Sinh quyén Thé gidi Langbiang, tinh
Lam Ddng.

Using remote sensing indices to detect forest degradation in Langbiang
world biosphere reserve, Lam Dong province

Using remote sensing and GIS technologies in constructing the status of forest
maps as well as changes in extents of forest has become commonly in
Vietnam. The study has successfully constructed forest status with five Land
use/Land cover types in 2017 in Langbiang Biosphere Reserve, Lam Dong
province. In addition, three remote sesning indices, namely NDVI, NBR and
IRSI, were selected and calculated for forest degradation sites; the threshods of
early forest degradation detection in Langbiang Biosphere Reserve have
determined at accuracy values ranging from 64.4 + 97.8%. For NDVI,
threshold of early forest degradation detection is 0.015 + 0.25. Thresholds of
NBR and IRSI are 0.023 + 0.384 and 0.038 + 0.635, respectively. As field-
based accuracy assessments, using remote sensing indices (NDVI, NBR and
IRSI) for early forest degradation detection is reliable and applicable in
Langbiang World Biosphere Reserve, Lam Dong.
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1. DAT VAN PE

Rimg c6 chirc ning rat quan trong vé mit sinh
thai moi truong, kinh té x4 hoi va an ninh quéc
phong. Tuy nhién, tai nguyén rung dang c6 xu
huéng suy giam vé chit lugng va sd lugng
trén pham vi toan cau noi chung va Viét Nam
no6i riéng, hau qua cia viéc suy giam vé chirc
nang phong ho cua rimg da kéo theo nhiéu hé
luy khung hoadng sinh thai moi truong va cac
van dé khac. Do vay, van dé quan 1y rimg bén
vitng da, dang va s& 1a chu dé nong duogc nhidu
qudc gia, nhiéu t6 chlic va cic ca nhan quan
tam hon bao gio hét. Cau hoi dit ra 1a lam thé
nao chung ta c6 thé phat hién sém rimg bi mat
hay rimg suy thoai dé tir d6 c6 nhing giai
phép ngan chan kip thoi. Ngay nay, sy phat
trién cua khoa hoc cong nghé, trong dé co sy
ra doi cua cong nghé anh v¢ tinh va GIS, da hd
trg con ngudi rat nhidu trong giam sat va danh
gi4 bién dong tai nguyén rimg mot cach nhanh
chéng va kip thoi. Dir liéu vién tham co tinh
chat da thoi gian, da phd, phii chum dién tich
rong cho phép chiing ta cap nhat thong tin, tién
hanh nghién ciru mét cach nhanh chong, hiéu
qua va tiét kiém vé thoi gian va cong sirc. Viée
két hop st dung anh vién tham c6 d6 phan giai
cao trong viéc quan ly tai nguyén da va dang la
mot hudng di mdi phue vu cho cong tac quy
hoach tai nguyén thién nhién néi chung cling
nhu tai nguyén rung noi riéng.

Lam Pong 1a mot trong nim tinh thude ving
Tay Nguyén va dién tich 16n the 7 cua ca
nuée, tiép gidp cac ving kinh té trong diém
phia Nam. Lam Pdng c6 ngudn tai nguyén
thién nhién phong phu, trong d6 c6 Khu DTSQ
TG Langbiang, mdt trong 9 Khu DTSQ cua
Viét Nam, c6 tinh da dang sinh thai phong
phu, da dang sinh hoc cao tao nén nhiing tiém
ning to 16n vé du lich sinh thai cho tinh. Tuy
nhién, trong nhitng nim gin diy tinh trang
thay d6i dién tich rimg tai ving dém, thay doi
muc dich sir dung dat da gy anh huong khong
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nho dén tinh da dang sinh hoc va su on dinh
ctia hé sinh thai rimg, gay nhiéu khé khin cho
cac co quan chuc nang trong viée quan ly. Do
vdy, can c6 cac giai phap ngin chin xAm pham
tai nguyén rung dang tro thanh van dé cap
thiét tai Khu DTSQ TG Langbiang. Dé c6
thém co sé khoa hoc nhim xac dinh cac
nguyén nhan ciing nhu xac dinh sy thay d6i
khong gian dién tich rumg, st dung anh vién
tham, trong d6 cé tu li€u Landsat dé phat hién
som suy thoai rimg va mat rimg tai Khu DTSQ
TG Langbiang déng vai tro rat quan trong,
nghién cuu nay duoc thuc hién voi ba diém
chinh: (1) xay dung ban dd hién trang st dung
dét, hién trang rung tai Khu DTSQ Langbiang;
(2) lya chon va xdy dyng chi s6 vién tham phu
hop c6 thé phat hién som suy thoai rimg tai
Khu DTSQ TG Langbiang, tinh Lam Ddng;
(3) xac dinh ngudng chi sé vién tham co thé
phat hién sém suy thoai rimg goép phan lam co
sO khoa hoc dua ra cac gidi phap quan ly rung
hiéu qua hon trong tuong lai tai khu vuc
nghién cuu.

IL POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Pbi twong nghién ctru 13 cac khu vuc rimg bi
suy thoai trong ndm 2015 va 2016 tai Khu du
trit sinh quyén thé giéi Langbiang (DTSQ
TG), tinh Lam Ddng.

2.2. Phuwong phap nghién ciru
a) Ké thiva sé li¢u thir cip

Thu thap tai liéu thir cdp lién quan: Ban d6 dia
hinh, ban d6 hién trang st dung dat va ban dd
quy hoach do Khu DTSQ TG Langbiang. Thu
thap tai liéu lién quan vé thyc trang va cong
tac quan 1y rimg, bao gom s6 lidu bao cao tong
két cong tac hang nim ctia Khu DTSQ TG
Langbiang, cua cac huyén va xa thudc khu vuc
nghién ctru; tai lidu nién gian thong ké cua tinh
Lam DPong, bdo cdo tong két hang nim cia
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nhitng chuong trinh va dy an da thuc hién va
cac van ban, chinh sach phap ludt cua Nha
nudc, cta tinh va cua huyén lién quan dén khu
vuc nghién ctru.

Str dung cac tu li€u anh vién tham Landsat
trong cac nam 2015, 2016 va 2017; ban do

hién trang khu vuc nghién ctru (Bang 1).

Bang 1. Dii li¢u 4nh Landsat thu thap trong nghién ctru

TT Ma anh Theoi gian Do phan giai (m) Nguén

1 |LC812405220150218 18/02/2015 30 USGS

2 | LC812405220160308 08/03/2016 30 USGS

3 |LC812405120170207 11/03/2017 30 USGS
4 Eiéérr;d:ér:ijgérang st dung dat 1am nghiép, 2016 1/50000 IEQ;JQI?)LSn(;
5 |Ban db dia hinh, DEM 2011 30 USGS

Nguén: http://earthexplorer.usgs.gov

b) Phwong phap thu thdp ngoai nghiép va xir
Iy 56 liéu

biéu tra so bd duoc thuc hién dé lua chon cac
diém kiém chtng ngoai thyc dia nham danh
gid do chinh xac cua phuong phap phan loai
anh. Cac diém cho cac ddi tuong diéu tra dugc
lya chon ngau nhién cho toan bo khu vue. Vi
tri cac doi tugng duoc xac dinh béng
GPSMAP64s, ban dd hién trang st dung dat,
hién trang rimg dugc xdy dung bang phan
mém ArcGIS 10.4.1 va ENVI 4.7. Phuong
phap gidi doan va phan loai 4nh dugc mo ta
theo so d6 1. Trong nghién ciru nay, 70% tong
s6 diém diéu tra bang GPS dugc sur dung cho
giai doan anh va 30% s6 diém con lai dugc sir
dung cho viéc danh gia d0 chinh xac cuia
phuong phap phan loai.

Buwéc 1: Tién xir Iy anh vién tham Landsat

- Chuyén céc gia tri sd trén anh vé gia tri buc
xa vat 1y va gia tri phan xa phd cta vat thé. Cu
thé nhu sau:

Chuyén cdc gid tri s6 (DN) trén anh vé gid tri
cua birc xa vat Iy tai sensor:

L), =M x Qcal (1)

Trong d6: L,: Gia trj birc xa phd tai éng kinh
cua sensor; Qeu: Gia tri sb trén anh (DN); M.

gia tri Radiance Mult Band x;Ap:
Radiance Add Band x.

gia tri

Chuyén cdc gid tri cua buc xa vdt ly tai sensor
vé gid tri ciia phan xa & tang trén khi quyén
cua vdt thé, doi tuong:

pA= (MpQcal + Ap)/sin(0sz) 2)

Trong d6: pA: phan xa & tang trén cta khi
quyén (Planetary TOA reflectancre, thir nguyén,
khong c6 don vi); Qcal: Gia tri s6 trén anh (DN);
Mp: gié tri Refectance Mult Band x; Ap: gid
tri Reflectance Add Band x; 0sz: goc thién
dinh (goc cao) cua mat troi (d9).

- Hi€u chinh hinh hoc: Trudc cong viéc phan
tich va giai doan anh, anh vé tinh can dugc
nén chinh hinh hoc dé han ché sai sb vi tri va
chénh léch dia hinh, sao cho hinh anh gén
v6i ban d6 dia hinh & phép chiéu truc giao
nhat. Két qua giai doan phu thudc vao do
chinh xac cua anh. Do vdy, day la mot cong
viéc rat quan trong cho cic budc phan tich
tiép theo.

- Gom nhoém kénh anh: Dir li€u anh thu nhén
dugc bao gdm cac kénh pho riéng 1é va c6
mau den tring, can phai gom cac kénh anh dé
phuc vu viéc giai doan anh.
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Thu thap dir liéu

.
Tién xir Iy anh Landsat
J
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Danh gia két qua
sau phan loai

[ Phéan loai anh [ e

-
Ban db hién trang rung
-
y
-
Xac dinh ngudng gia tri
suy thoai ring
\§

4— Ban d6 dia hinh

Chi s6 vién tham
(NDVI, NBR, IRSI)

}4— Danh gia d¢ chinh x4c

So dd 1. Cac budc xay dung ban d hién trang
va xac dinh ngudng phat hién suy thoai ring

- Tang cuong chét luong anh: Anh vién tham
sau khi duoc t6 hop duoc ting cuong bang
céch cho thém Band toan sic mau (Panchromatic
Band, Band 8 d6i voi Landsat 8) nhim ting
cuong do sic nét anh va do phan giai anh
(Singh et al., 2016).

- Cit anh theo ranh gi6i khu vuc nghién ctru:
Thong thudng trong mot canh anh vién tham
thu duoc c6 dién tich rat rong ngoai thuc dia,
trong khi ddi twong nghién ctru chi s dung
mot phﬁn hoac dién tich nho trong canh anh
d6. PBé thuan tién cho viéc xur ly anh nhanh,
tranh mat thoi gian trong viéc xir Iy va phan
loai anh tai nhirng khu vuc khong can thiét,
nhitng vung khong thudc khu vuc nghién ctru
duoc loai bd. Mot lop ranh gidi dugc su
dung dé cat tach ving nghién ctu ra khoi
canh anh.
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Buwéc 2: Phan loai anh

- Gidi dodn anh bang mdt (Visual Interpretation):
La phuong phap sir dung mét va kinh nghiém
ngudi phan loai dé tach chiét cac thong tin tir
dit liéu vién tham dang hinh anh. Phuong phap
nay dugc s dung dé hd trg cac phuong phap
phan loai anh. Ngoai ra, nghién cttu sir dung
mot sb cong cu hd tro nhu Google Earth va
Google Map trong phan loai anh. Giai doan
bang mit ¢ thé coi 1a phuwong phap phd bién
nhit ma van c6 thé dap tng duoc mirc do
chinh xac can thiét.

- Chi 6 thue vit NDVI (Normalised Difference
Vegetation Index): Chi s6 thuc vat duge chuin
hoa sy khac biét (NDVI) phan anh sy thay do6i
su che phu boi thuc vat trén bé mat dat. Chi sb
nay dugc st dung dé mo ta dic diém cua thuc
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vat vé sinh khdi, dién tich 14 va ty 1é thuc phu
(Nguyén Hai Hoa va Nguyén Hiru An, 2016).
Chi s thuc vat NDVI duogc xac dinh dua trén
su phan xa khac nhau cia thyc vat thé hién
giita kénh pho kha kién va kénh pho can hong
ngoai, dung dé biéu thi mic do tdp trung cua
thuc vat trén mat dat. Chi sd thuc vat dugc
tinh toan theo cong thirc:

(Band,, —Band

RED ) ( 1 )
(Band,, +Band

NDVI =

RED )

Trong dé: Pbi véi anh Landsat 8 thi Bandar
(kénh cén hong ngoai) 1a Band 5; Bandgep
(kénh mau d0) 1a Band 4. Gia tri ctia chi sd
thuc vat 1a day sb tir -1 = 1. Néu gia trjf NDVI
cang cao thi khu vuc d6 c6 d6 che phu thyc vat
t6t. Néu gia tri NDVI thap thi khu vuc d6 c6
dd thuc phu thép (Singh et al., 2016; Krakauer
etal.,2017).

- Chi s6 NBR (Normalised Burn Ratio) (Schepers
etal.,2014; Wu et al., 2017):

(Band,, —Band
(Band,;, +Band

NDR =

SWIR) (2)
SWIR)

Trong do: Pbi v6i anh Landsat 8 thi Bandyir
1a Band 5 va Bandswir & Band 7. Néu NBR <
-0,25 thi 1a ring phuc hdi sau chay véi ty 1¢
cao (High post-fire regrowth); NBR: -0,25 + -
0,1- rimg phuc hoi sau chay véi ty 1é thap
(Low post-fire regrowth); NNR: -0,1 + 0,1-
khu vuc khong chay (Unburned); NBR: 0,1+
0,27- Khu vuc chay rung c6 muc do nghiém
trong thap (Low severity burn); NBR: 0,27 +
0,44 - Khu vuc chay rung c6 mic do nghiém
trong trung binh (Moderate severity burn);
NBR: 0,44 + 0,66 - Khu vuc chay rung co
muc d0 nghiém trong cao (high severity
burn); NBR > 0,66 - Khu vuc chay rung cé
mirc d6 nghiém trong rit cao (Very high
severity burn).

- Chi s6 t6 hop vién tham giita NDVI véi NBR
(IRSI- Integrated Remote Sensing Index):

IRSI = NDVI + NBR 3)

Viéc st dung chi s6 nay nham 1am rd nét cac
khu vuc c6 thyc vat phan bd trong khi chi sO
NDVI va NBR chua phan anh rd nét.

Bwoc 3: Panh gia do chinh xac va xw ly anh
sau phdn logi

Puoc st dung dé danh gia chat lugng ciia anh
vé€ tinh dugc giai doan, so sanh d¢ tin cay cua
cac phuong phap phan loai anh. Sau khi phan
loai anh két thuc, budc xir Iy anh sau phan
loai dugc thuc hién dé tao ra céc 16p c6 kha
ning xuat ra ban do bang cach khai quat hoa
thong tin.

Budic 4: Thanh 1ap ban dd hién trang rimg
Quy téc tinh toan mdi lién hé gitra ty 18 ban dd
v6i d6 phéan giai 1a chia mau cua ty 1& ban do
cho 2*1000 dé tim ra kich thudc véi don vi m.
Cong thirc tinh ty 1& ban d6 tir d6 phan giai 1a:
Ty 18 ban @6 = Do phan giai (m) * 2 * 1000 (4)

Dit liéu vién tham duge st dung trong nghién
ciru nay c6 do phan gidi khong gian 1a 30 m,
theo cong thirc trén thi ty 1& ban dd phu hop
cho khu vuc nghién ctru 1a 1:60000. Ngoai ra,
dé thanh 1ap ban dd hoan chinh, can bd sung
thém céc chi tiét nhu hé thong ludi chiéu, chu
giai, thudc ty 1¢ va kim chi hudng.

Bwoc 5: Xac dinh nguong gia tri chi s6 thuc
Vit cé thé phat hién sém suy thodi rimg

Pbé xé4c dinh gia tri chi sb thuc vat c6 thé phat
hién sém ra cac khu vuc c6 suy thoai rung,
nghién ciu st dung cong cu Spatial Analyst
Tools: Map Algebra=> Raster Calculator theo
cong thirc sau:

dNDVIForest degradation: NDVItmOc‘NDVIsau (5)
dNBRForest degradation = NBRtm('Vc - NBRsau (6)

dIRSIFOrest degradation = IRSItmc’rc = IP{SIsau (7)
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M. KET QUA NGHIEN CUU

3.1. Hién trang sir dung dat tai Khu DTSQ
TG Langbiang

Pé xdy dyng ban dd hién trang rimg nim
2017, nghién ctru da st dung chi sb thuc vat

GIA TRI CHI SO NDVI TAI KHU DTSQ LANGBIANG NAM 2017
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NDVI két hop voi diéu tra thuc dia va ban d6
kiém ké rimg nam 2016. Két qua duoc thé hién
tai hinh 1.
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Hinh 1. Gia tri chi s6 NDVI tai khu vuc
nghién ctru (Landsat 8- 11/03/2017)
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Qua hinh 1 cho théy chi s thuc vat NDVI tai
khu vuc nghién cuu dao dong tur -0,736 +
0,864, gia tri NDVI cang 16n thi mac 6 dam
dac boi thuc vat cang cao (Xie et al., 2008;
Singh et al. 2016). Két hop véi s6 lidu diéu tra
ngoai thyc dia cho thdy chi s6 NDVI cao
(>0,450) la dét co rung, trong khi khu vuc co
chi s6 NDVI thap hon (0,41 +0,45) 1a khu vuc
dat 1am nghiép chua c6 rimg hodc che phu boi
trang c0, cay bui va thuc vat khac; khu vuc co
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_ Hinh 2. Hién trang phan b dién tich
dat 1am nghi¢p tai Khu DTSQ TG Langbiang
nam 2017 (Landsat 8- 11/03/2017)

chi s6 NDVI thap (<0,41) 1a d6i tuong khac
bao gdm dat néng nghiép, dat thd cu, dudng
giao thong va nudc mat. Dua vao két qua nay,
nghién ctru da xay dung khoa phan loai anh
trén co so chia lam 5 ddi twong sir dung dét
duoc thé hién tai hinh 2 va bang 2. Khoa phan
loai s€ dugc st dung dé phan loai 4nh nam
2015 va 2016 két hop voi ban do kiém ké rimg
va dit liéu Google Earth.

Bang 2. Phan loai d6i tuong 16p phii theo gid tri chi s6 NDVI va dién tich (ha)

Poi twong NC PTK DNN RT, CLK, RPH TVD, CLN
Gia tri NDVI -0,736 + 0,062 0,062 + 0,325 0,325 + 0,575 0,575 + 0,685 0,685 + 0,864
Dién tich 1,815.7 10,275.5 62,224.5 79,933.9 121,627.6

NC (nuéc); PTK (Poi twong khdc); DNN (Ddt néng nghiép); RT, CLK, RPH (ritng trong, cdy la kim, rirng phuc hoi);
TVD (Tham thuc vdt tu nhién khong ké rieng ld kim); CLN (cdy ldu nam).
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Qua bang 2 cho thiy tong dién tich rimg trong,
cay la kim va rung phong ho (RT, CLK, RPH)
cua Khu DTSQ TG Langbiang 1a 79,933.9 ha,
trong khi dién tich dit che phu boi thyc vat
day va cay lau nam (TVD, CLN) 1a 121,627.6 ha
(nam 2017). boi tuong su dung dat 1a mat
nude c6 dién tich thap nhat (1,815.7 ha).

Panh gia do chinh x4c ciia ban dd

DPé danh gia d6 chinh xac cia ban d6 hién
trang, nghién cuu da st dung thiét bi dinh vi
GPS xac dinh cua vi tri cac doi tuong ngoai
thuc dja. Két qua diéu tra ngoai thuc dia dugc

lwu dudi file s6 liéu Excel thong ké thong tin
cac diém thyc dia ban d6, bao gom sd hiéu
diém, toa do X, Y, hién trang dat 1am nghiép
va khu vuec tai vi tri diém d6. File s6 lidu dugc
dua vao phan mém ArcGIS kém theo so dd
céc diém thuc dia, sau d6 tién hanh so sanh gia
tri thuc dia vdi gia tri trén anh phéan loai tir d6
danh gia dugc d6 chinh xac cua nam anh
(Bang 3). Do chinh xac phén loai cta két qua
cudi cung duoc danh gia dua vao két qua khao
sat thuc dia, cac diém léy mau tip trung vao
khu vuc chua duogc khao sat.

Bang 3. Danh gia d6 chinh x4c ctia ban db hién trang nam 2017

theo chi s6 NDVI.
Phan loai NC | BTK DNN | RT, CLK, RPH | TVD, CLN | D6 chinh xac (%)
NC 50 2 0 0 0 96,0
DTK 1 86 2 1 0 86,0
DNN 0 5 49 4 1 83,1
RT, LK, RPH 0 0 2 63 3 86,3
TVD, CLN 0 2 2 2 44 88,0

D6 chinh xac ban d6 (%, 319 diém): 91,5

NC (mude); BDIK (Béi twong khac); DNN (Dit nong nghiép); RT, CLK, RPH (rung tr5ng, cdy la kim, ring phuc
héi); TVD (Tham thiee vt tu nhién khong ké rung la kim); CLN (cdy lau nam).

Két qua danh gia do chinh xac cta anh phan
loai nam 2017 cho thiy d6 chinh x4c ciia ban
d6 1a 91,5%, day 1a két qua cao. Két qua nay
o thé khéng dinh, ban dd hién trang co thé st
dung cho hoat dong quan ly tai nguyén rung
cho khu vuc nghién cuu.

3.2. Xdac dinh gia tri chi s6 vién tham c6 thé
phat hién sém suy thoai rirng

bé c6 thé phat hién sém suy thoai rung, mot so
chi s6 vién tham c6 thé phan anh sy thay doi vé

chat luong rimg duoc st dung, bao gom chi sb
NDVI (Normalised Difference Vegetation Index)
va chi s6 NBR (Normalised Burn Ratio) va to
hop giita chi s6 NDVI va NBR (IRSI) trong
nam 2015 va 2016. Két qua tinh toan gid tri cac
tri s& theo tung nam, su thay ddi cac chi sb
trong giai doan 2015- 2016, s6 lieu diéu tra
ngoai thuc dia tai cac vi tri suy thoai ring cung
giai doan duoc téng hop tai bang 4.
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Bang 4. Gia tri chi s6 vién tham trudc va sau thoi diém ring bi tac dong.

. . Thoi dié_m_ Thei diém | Thei diém Trwéc Sau Bién dong
i X Y treoc kOl | bitac dong | PRALAER I\ T \Br | 1Rst | NDVI | NBR | IRSI | dNDVI | dNBR | diRsl
dng 3ng an
1 | 108,65917 | 12,15740 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0,709 | 0,633 | 1,342 | 0474 | 0232 | 0,705 | 0236 | 0401 | 0,637
2 | 10865694 | 1215499 | 18/02/2015 | 1/2016 | 8/03/2016 | 0,562 | 0400 | 0962 | 0503 | 0274 | 0776 | 0059 | 0,126 | 0,185
3 | 10865694 | 1215472 | 18/02/2015 | 1/2016 | 8/03/2016 | 0,700 | 0,539 | 1,239 | 0595 | 0429 | 1,024 | 0105 | 0,110 | 0,215
4 | 10865721 | 1215472 | 18/02/2015 | 1/2016 | 8/03/2016 | 0,749 | 0,612 | 1,361 | 0568 | 0,364 | 0,931 | 0,181 | 0,248 | 0,430
5 | 10865830 | 1215443 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0,724 | 0,662 | 1,386 | 0625 | 0449 | 1,074 | 0,099 | 0,214 | 0,312
6 | 10865830 | 1215416 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0,751 | 0,690 | 1,441 | 0514 | 0307 | 0,821 | 0,238 | 0,382 | 0,620
7 | 10866022 | 1215386 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0435 | 0,308 | 0,744 | 0,336 | 0292 | 0629 | 0,099 | 0,016 | 0,115
8 | 10866022 | 1215359 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0,394 | 0,192 | 0,585 | 0,166 | 0,141 | 0,307 | 0228 | 0,051 | 0,279
9 | 10866049 | 1215359 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0,262 | 0,166 | 0428 | 0,171 | 0,120 | 0291 | 0,091 | 0,046 | 0,137
10 | 108,66022 | 12,15332 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0,280 | 0,091 | 0,371 | 0,184 | 0,071 | 0,255 | 0,095 | 0,020 | 0,116
11 | 108,66049 | 12,15332 | 18/02/2015 | 10-11/2015 | 8/03/2016 | 0,290 | 0,206 | 0,496 | 0,182 | 0,102 | 0,284 | 0108 | 0,104 | 0212
12 | 108,65911 | 12,15307 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0732 | 0731 | 1,463 | 0,628 | 0,561 | 1,189 | 0,104 | 0170 | 0,274
13 | 108,65966 | 12,15306 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,322 | 0,171 | 0,493 | 0,296 | 0,113 | 0409 | 0027 | 0057 | 0,084
14 | 108,66049 | 12,15305 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0228 | 0,044 | 0272 | 0,213 | 0,021 | 0234 | 0015 | 0,023 | 0,038
15 | 108,65223 | 12,15289 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0756 | 0,714 | 1,470 | 0,621 | 0,516 | 1,137 | 0135 | 0,198 | 0,333
16 | 108,65250 | 12,15288 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0779 | 0,697 | 1,476 | 0442 | 0,184 | 0,626 | 0,338 | 0,513 | 0,851
17 | 108,65278 | 12,15288 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0782 | 0742 | 1,523 | 0,399 | 0,112 | 0,511 | 0383 | 0629 | 1,012
18 | 108,65333 | 12,15287 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0765 | 0773 | 1,538 | 0,673 | 0,603 | 1,276 | 0092 | 0170 | 0,262
19 | 108,65360 | 12,15287 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0758 | 0,760 | 1,518 | 0,653 | 0,577 | 1,230 | 0,105 | 0,183 | 0,288
20 | 108,65939 | 1215279 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0488 | 0,367 | 0,855 | 0,375 | 0,313 | 0,689 | 0113 | 0,054 | 0,167
21 | 10865993 | 1215278 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,341 | 0117 | 0458 | 0252 | 0,056 | 0,308 | 0,089 | 0,062 | 0,151
22 | 10866021 | 12115278 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,289 | 0,118 | 0,407 | 0216 | 0,053 | 0268 | 0074 | 0,065 | 0,139
23 | 108,65250 | 12,15261 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,778 | 0,736 | 1,513 | 0593 | 0436 | 1,029 | 0185 | 0,300 | 0,485
24 | 10865278 | 12115261 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,787 | 0,719 | 1,506 | 0,536 | 0,335 | 0,870 | 0251 | 0,384 | 0,635
25 | 108,65305 | 12,15260 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,755 | 0,748 | 1,503 | 0,648 | 0557 | 1,205 | 0107 | 0,191 | 0,298
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. . Thoi dié_m_ Thoi didm | Thei di_éAm Trwéce Sau Bién dong
TT X Y trpoc KM D! | bitac dong’ | PRACNN I vl [ NBR | IRSI | NDVI | NBR | IRSI | dNDVI | dNBR | dIRsl
5ng dng an
26 | 108,65333 | 12,15260 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,753 | 0,756 | 1,509 | 0,660 | 0,597 | 1,257 | 0094 | 0,159 | 0,252
27 | 10865250 | 12,15234 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,749 | 0,743 | 1492 | 0,652 | 0554 | 1,206 | 0,096 | 0,189 | 0,286
28 | 108,65277 | 1215234 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,763 | 0,716 | 1480 | 0,653 | 0537 | 1,190 | 0110 | 0,179 | 0,289
29 | 108,65745 | 1215228 | 18/02/2015 | 1/2016 | 8/03/2016 | 0641 | 0,557 | 1,198 | 0532 | 0,408 | 0940 | 0109 | 0,149 | 0,259
30 | 108,65250 | 12,15207 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,747 | 0,759 | 1,507 | 0620 | 0,559 | 1,179 | 0,127 | 0201 | 0,327
31 | 108,65277 | 12,15207 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,752 | 0,744 | 1496 | 0648 | 0589 | 1237 | 0,104 | 0,155 | 0,259
32 | 108,65882 | 12,15199 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,650 | 0,600 | 1,249 | 0508 | 0417 | 0925 | 0142 | 0,183 | 0,324
33 | 108,65992 | 12,15197 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,705 | 0,550 | 1,256 | 0,530 | 0,348 | 0,878 | 0,175 | 0,202 | 0,377
34 | 108,66020 | 12,15197 | 18/02/2015 | 89/2015 | 8/03/2016 | 0525 | 0431 | 0,956 | 0465 | 0,341 | 0,806 | 0,060 | 0,090 | 0,150
35 | 108,65194 | 12,15181 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,737 | 0,748 | 1485 | 0636 | 0,588 | 1,225 | 0,101 | 0,160 | 0,260
36 | 108,65276 | 12,15180 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,756 | 0,760 | 1,516 | 0,654 | 0,593 | 1,246 | 0,102 | 0,167 | 0,269
37 | 108,65744 | 12,15173 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,546 | 0,391 | 0,937 | 0,350 | 0,143 | 0493 | 0,197 | 0,248 | 0,445
38 | 108,65882 | 12,15172 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,468 | 0,409 | 0,877 | 0405 | 0213 | 0618 | 0063 | 0,196 | 0,259
39 | 108,65965 | 12,15170 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,572 | 0,404 | 0,977 | 0399 | 0141 | 0541 | 0173 | 0263 | 0,436
40 | 10865992 | 1215170 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,545 | 0,396 | 0,941 | 0318 | 0,001 | 0,319 | 0227 | 0,395 | 0,622
41 | 10865194 | 1215154 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,737 | 0,750 | 1487 | 0626 | 0572 | 1,198 | 0411 | 0,178 | 0,289
42 | 10865496 | 1215150 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,748 | 0,756 | 1,504 | 0,643 | 0589 | 1,232 | 0,105 | 0,167 | 0,272
43 | 10865771 | 1215146 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0490 | 0,366 | 0,856 | 0,320 | 0,169 | 0,490 | 0170 | 0,197 | 0,367
44 | 10865964 | 1215143 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,583 | 0,395 | 0978 | 0404 | 0,122 | 0,527 | 0,479 | 0272 | 0451
45 | 10865221 | 1215126 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,737 | 0,758 | 1,495 | 0,637 | 0,587 | 1,224 | 0,100 | 0171 | 0,271
46 | 10865248 | 1215126 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,762 | 0,767 | 1,529 | 0,659 | 0,599 | 1,258 | 0,104 | 0,167 | 0,271
47 | 10865469 | 1215123 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,757 | 0,754 | 1511 | 0699 | 0642 | 1,341 | 0,058 | 0,12 | 0,170
48 | 10865496 | 1215123 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,744 | 0,752 | 1496 | 0,667 | 0602 | 1,269 | 0076 | 0151 | 0,227
49 | 10865771 | 1215119 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,504 | 0,314 | 0,818 | 0403 | 0,189 | 0592 | 0101 | 0,125 | 0,226
50 | 108,65964 | 12,15116 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,570 | 0,382 | 0,952 | 0374 | 0074 | 0,448 | 0196 | 0,308 | 0,504
51 | 108,65991 | 12,15116 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,561 | 0,363 | 0,923 | 0279 | 0,001 | 0280 | 0282 | 0,362 | 0,644
52 | 108,66019 | 12,15116 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,578 | 0,456 | 1,034 | 0499 | 0,260 | 0,759 | 0078 | 0,197 | 0,275
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. . Thoi dié_m_ Thoi didm | Thei di_éAm Trwéce Sau Bién dong
TT X Y trpoc KM D! | bitac dong’ | PRACNN I vl [ NBR | IRSI | NDVI | NBR | IRSI | dNDVI | dNBR | dIRsl
5ng dng an
53 | 108,65248 | 12,15099 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,762 | 0,762 | 1,525 | 0642 | 0,565 | 1,207 | 0,120 | 0,197 | 0,318
54 | 108,65963 | 12,15089 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,575 | 0,364 | 0,939 | 0,388 | 0,092 | 0481 | 0186 | 0272 | 0,458
55 | 108,65991 | 12,15089 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,543 | 0,347 | 0,889 | 0,354 | 0,090 | 0444 | 0189 | 0256 | 0,446
56 | 108,66019 | 12,15089 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,571 | 0436 | 1,007 | 0539 | 0,324 | 0,863 | 0032 | 0,112 | 0,144
57 | 108,65220 | 12,15072 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,734 | 0,754 | 1488 | 0649 | 0598 | 1247 | 0086 | 0,156 | 0,241
58 | 108,65247 | 12,15072 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,753 | 0,745 | 1498 | 0633 | 0545 | 1,178 | 0,120 | 0,200 | 0,320
59 | 108,65275 | 12,15071 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,755 | 0,740 | 1,496 | 0641 | 0569 | 1210 | 0,115 | 0,172 | 0,286
60 | 108,65302 | 12,15071 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,761 | 0,729 | 1490 | 0,610 | 0,486 | 1,096 | 0151 | 0244 | 0,395
61 | 108,65770 | 12,15065 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,601 | 0,567 | 1,168 | 0,518 | 0,440 | 0,958 | 0083 | 0,126 | 0,210
62 | 10865908 | 12,15063 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,608 | 0445 | 1,052 | 0499 | 0292 | 0791 | 0109 | 0,152 | 0,261
63 | 108,65963 | 12,15062 | 18/02/2015 | 8-.9/2015 | 8/03/2016 | 0615 | 0439 | 1,054 | 0559 | 0,325 | 0,884 | 0057 | 0,114 | 0,170
64 | 10865220 | 12,15045 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,733 | 0,749 | 1482 | 0634 | 0597 | 1231 | 0099 | 0152 | 0,252
65 | 108,65247 | 12,15045 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,747 | 0,742 | 1489 | 0641 | 0587 | 1228 | 0106 | 0,155 | 0,261
66 | 108,65302 | 12,15044 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,740 | 0,713 | 1453 | 0,634 | 0564 | 1,197 | 0106 | 0,149 | 0,255
67 | 108,65440 | 1215042 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,733 | 0,748 | 1481 | 0,661 | 059 | 1,257 | 0073 | 0,152 | 0,225
68 | 108,65880 | 12,15036 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0624 | 0418 | 1,042 | 0392 | 0,179 | 0572 | 0231 | 0239 | 0,470
69 | 108,65907 | 12,15036 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0525 | 0,360 | 0,885 | 0,306 | 0,047 | 0352 | 0220 | 0313 | 0,533
70 | 108,65742 | 12,15011 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,321 | 0,242 | 0,563 | 0,262 | 0,186 | 0448 | 0058 | 0,056 | 0,115
71 | 108,65880 | 12,15009 | 18/02/2015 | 8-.9/2015 | 8/03/2016 | 0531 | 0,358 | 0,889 | 0271 | 0,178 | 0,449 | 0260 | 0,180 | 0,440
72 | 108,65907 | 12,15009 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,501 | 0,323 | 0,824 | 0,285 | 0,081 | 0,366 | 0216 | 0242 | 0457
73 | 108,65990 | 12,15008 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,569 | 0,416 | 0,985 | 0,344 | 0,044 | 0,388 | 0226 | 0372 | 0,598
74 | 108,66017 | 12,15007 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,627 | 0,530 | 1,157 | 0462 | 0,220 | 0,683 | 0,164 | 0,309 | 0,474
75 | 108,65329 | 12,14989 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,737 | 0,733 | 1470 | 0647 | 0582 | 1229 | 0091 | 0,151 | 0,242
76 | 108,65879 | 12,14982 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,523 | 0,358 | 0,881 | 0,220 | 0,355 | 0576 | 0,302 | 0,003 | 0,305
77 | 108,65934 | 12,14981 | 18/02/2015 | 89/2015 | 8/03/2016 | 0,523 | 0,362 | 0,885 | 0,246 | 0,133 | 0379 | 0277 | 0228 | 0,506
78 | 108,65961 | 12,14981 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,543 | 0,366 | 0,909 | 0,263 | 0,046 | 0,309 | 0280 | 0,320 | 0,600
79 | 108,65576 | 12,14959 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,666 | 0,527 | 1,193 | 0,530 | 0462 | 0992 | 0136 | 0,065 | 0,201
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. . Thoi dié_m_ Thoi didm | Thei di_éAm Trwéce Sau Bién dong
TT X Y trpoc KM D! | bitac dong’ | PRACNN I vl [ NBR | IRSI | NDVI | NBR | IRSI | dNDVI | dNBR | dIRsl
5ng dng an
80 | 108,65797 | 12,14956 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,539 | 0,350 | 0,889 | 0494 | 0,241 | 0735 | 0044 | 0,109 | 0,154
81 | 10865852 | 12,14955 | 18/02/2015 | 8-.9/2015 | 8/03/2016 | 0,588 | 0431 | 1,019 | 0423 | 0,373 | 0,797 | 0165 | 0057 | 0,222
82 | 108,65934 | 12,14954 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0,503 | 0,347 | 0,850 | 0,166 | 0,243 | 0,409 | 0337 | 0,104 | 0,441
83 | 108,65961 | 12,14954 | 18/02/2015 | 8-9/2015 | 8/03/2016 | 0544 | 0,394 | 0937 | 0,184 | 0,186 | 0,370 | 0,360 | 0,208 | 0,568
84 | 108,65549 | 12,14932 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,656 | 0496 | 1153 | 0484 | 0,375 | 0,859 | 0172 | 0,121 | 0,294
85 | 108,65576 | 12,4932 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,614 | 0417 | 1,030 | 0,359 | 0,241 | 0,600 | 0255 | 0,176 | 0,430
86 | 108,65575 | 12,4905 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,560 | 0,337 | 0,897 | 0431 | 0,335 | 0,766 | 0,130 | 0,001 | 0,131
87 | 108,65327 | 12,14881 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,735 | 0,734 | 1469 | 0,645 | 0584 | 1,230 | 0,090 | 0,149 | 0,239
88 | 108,65355 | 12,14881 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,733 | 0,732 | 1465 | 0651 | 0572 | 1223 | 0082 | 0,160 | 0,242
89 | 108,65382 | 12,14880 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,736 | 0,737 | 1473 | 0652 | 0,587 | 1,239 | 0084 | 0,150 | 0,234
90 | 108,65209 | 12,14854 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,744 | 0,740 | 1484 | 0646 | 0,583 | 1,229 | 0098 | 0,156 | 0,254
91 | 10865327 | 1214854 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,747 | 0,734 | 1481 | 0,640 | 0570 | 1211 | 0107 | 0,164 | 0,271
92 | 108,65355 | 12,14854 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,735 | 0,736 | 1471 | 0,639 | 0,567 | 1,206 | 0,096 | 0,169 | 0,265
93 | 108,65327 | 12,14827 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,746 | 0,729 | 1475 | 0,638 | 0538 | 1,176 | 0107 | 0,192 | 0,299
94 | 108,65354 | 12,14826 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,736 | 0,744 | 1480 | 0,627 | 0536 | 1,163 | 0108 | 0208 | 0,317
95 | 108,65382 | 12,14826 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,731 | 0,736 | 1467 | 0,643 | 0,563 | 1,206 | 0088 | 0173 | 0,261
96 | 108,65409 | 12,14826 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,734 | 0,740 | 1474 | 0657 | 0587 | 1243 | 0077 | 0154 | 0,231
97 | 10865437 | 1214825 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,743 | 0,745 | 1487 | 0641 | 0,546 | 1,187 | 0102 | 0,198 | 0,300
98 | 108,65464 | 12,14825 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,750 | 0,750 | 1,500 | 0,630 | 0,519 | 1,150 | 0120 | 0231 | 0,350
99 | 108,65491 | 1214825 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,740 | 0,734 | 1474 | 0646 | 0572 | 1217 | 0094 | 0,163 | 0,257
100 | 108,65354 | 12,14799 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0740 | 0,737 | 1,477 | 0,618 | 0,546 | 1,164 | 0122 | 0191 | 0,313
101 | 108,65382 | 12,14799 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,739 | 0,737 | 1,476 | 0618 | 0526 | 1,144 | 04120 | 0,212 | 0,332
102 | 108,65409 | 12,14799 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0753 | 0,746 | 1,499 | 0,637 | 0,567 | 1,204 | 0,115 | 0179 | 0,295
103 | 108,65437 | 12,14798 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,761 | 0,758 | 1,519 | 0643 | 0573 | 1,215 | 0,19 | 0,185 | 0,304
104 | 108,65464 | 12,14798 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0764 | 0,754 | 1,518 | 0,647 | 0,583 | 1,230 | 0,116 | 0,171 | 0,288
105 | 108,65326 | 12,14773 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,726 | 0,730 | 1,457 | 0,633 | 0,564 | 1,196 | 0,093 | 0,167 | 0,260
106 | 108,65353 | 12,14772 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0738 | 0,729 | 1,467 | 0,618 | 0,514 | 1,132 | 0120 | 0,215 | 0,335
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. . Thoi dié_m_ Thoi didm | Thei di_éAm Trwéce Sau Bién dong
TT X Y trpoc KM D! | bitac dong’ | PRACNN I vl [ NBR | IRSI | NDVI | NBR | IRSI | dNDVI | dNBR | dIRsl
5ng dng an
107 | 10865381 | 12,4772 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0745 | 0,729 | 1,474 | 0,629 | 0,543 | 1172 | 0116 | 0187 | 0,303
108 | 108,65408 | 12,4772 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,754 | 0,743 | 1,497 | 0,663 | 0,587 | 1,250 | 0,091 | 0,156 | 0,247
109 | 108,65436 | 1214771 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,767 | 0,755 | 1,523 | 0,660 | 0,583 | 1,243 | 0,07 | 0,472 | 0,280
110 | 108,65326 | 12,14746 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0734 | 0,727 | 1,460 | 0,622 | 0,543 | 1,164 | 0,112 | 0,184 | 0,296
111 | 108,65353 | 12,14745 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,738 | 0,728 | 1,466 | 0,621 | 0,534 | 1,155 | 0,117 | 0,194 | 0,311
112 | 108,65381 | 12,14745 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,736 | 0,730 | 1,466 | 0,650 | 0572 | 1,222 | 0,087 | 0,158 | 0,244
113 | 108,65408 | 12,14745 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,738 | 0,725 | 1,463 | 0,655 | 0578 | 1,233 | 0,082 | 0,147 | 0,230
114 | 108,65436 | 12,14744 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,753 | 0,729 | 1,482 | 0,660 | 0,567 | 1,227 | 0,092 | 0,163 | 0,255
115 | 108,65601 | 12,14742 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,531 | 0,367 | 0,898 | 0463 | 0,231 | 0,694 | 0,069 | 0,135 | 0,204
116 | 108,65628 | 12,14742 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0583 | 0,414 | 0997 | 0479 | 0,245 | 0,723 | 0104 | 0169 | 0273
117 | 10865325 | 12,4719 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0734 | 0,721 | 1,455 | 0,620 | 0,516 | 1,136 | 0,113 | 0,205 | 0,319
118 | 108,65353 | 12,14718 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0730 | 0,715 | 1,445 | 0,619 | 0,529 | 1,148 | 0,111 | 0186 | 0,297
119 | 108,65490 | 12,14716 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,690 | 0,671 | 1,360 | 0,591 | 0,514 | 1,105 | 0,099 | 0,157 | 0,255
120 | 108,65601 | 12,14715 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0569 | 0,413 | 0981 | 0490 | 0,274 | 0,764 | 0,078 | 0139 | 0217
121 | 108,65628 | 12,14715 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,541 | 0,366 | 0,907 | 0,405 | 0,109 | 0,514 | 0,135 | 0,257 | 0,392
122 | 108,65656 | 12,14714 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0502 | 0,313 | 0,814 | 0452 | 0,215 | 0,667 | 0,050 | 0,098 | 0,148
123 | 108,65380 | 12,14691 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,700 | 0,676 | 1,376 | 0,640 | 0,589 | 1,229 | 0,060 | 0,087 | 0,147
124 | 108,65627 | 12,14688 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0566 | 0,413 | 0979 | 0,494 | 0,277 | 0,770 | 0,073 | 0,136 | 0,209
125 | 108,65572 | 12,14607 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0524 | 0,382 | 0,906 | 0,483 | 0,257 | 0,740 | 0,041 | 0125 | 0,166
126 | 108,65509 | 12,14607 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,681 | 0552 | 1,232 | 0415 | 0,156 | 0,571 | 0,265 | 0,396 | 0,661
127 | 108,65627 | 12,14606 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0716 | 0,626 | 1,342 | 0,606 | 0,458 | 1,064 | 0,110 | 0,168 | 0,278
128 | 108,65571 | 12,14580 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0,504 | 0,384 | 0,889 | 0,401 | 0,165 | 0,567 | 0,103 | 0,219 | 0,322
129 | 108,65508 | 12,14580 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0648 | 0523 | 1,171 | 0420 | 0,265 | 0,685 | 0,228 | 0,259 | 0,486
130 | 108,65571 | 1214553 | 18/02/2015 | 6-7/2015 | 8/03/2016 | 0655 | 0,623 | 1,278 | 0571 | 0,494 | 1,064 | 0,084 | 0129 | 0213
131 | 10852163 | 1214294 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,738 | 0,749 | 1,487 | 0629 | 0583 | 1,213 | 0,108 | 0,166 | 0,274
132 | 108,52190 | 12,14293 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,731 | 0,740 | 1,470 | 0,615 | 0,555 | 1,170 | 0,116 | 0,185 | 0,300
133 | 108,52933 | 12,14203 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,690 | 0,670 | 1,360 | 0,636 | 0,625 | 1,261 | 0,054 | 0,046 | 0,099
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. . Thoi dié_m_ Thoi didm | Thei di_éAm Trwéce Sau Bién dong
TT X Y trpoc KM D! | bitac dong’ | PRACNN I vl [ NBR | IRSI | NDVI | NBR | IRSI | dNDVI | dNBR | dIRsl
5ng dng an
134 | 108,52960 | 12,14202 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,717 | 0,708 | 1,425 | 0,657 | 0,657 | 1,315 | 0,059 | 0,051 | 0,110
135 | 108,52960 | 12,14175 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,704 | 0,697 | 1,402 | 0,645 | 0,641 | 1,286 | 0,059 | 0,057 | 0,116
136 | 108,52988 | 12,14175 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,668 | 0,638 | 1,306 | 0,619 | 0,594 | 1,214 | 0,049 | 0,044 | 0,093
137 | 108,52877 | 1214149 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0720 | 0,732 | 1,453 | 0,652 | 0,663 | 1,315 | 0,068 | 0,069 | 0,137
138 | 108,52602 | 12,14126 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,657 | 0,555 | 1,213 | 0,550 | 0,365 | 0,915 | 0,07 | 0,190 | 0,298
139 | 108,52464 | 12,14100 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,691 | 0,625 | 1,316 | 0,590 | 0,482 | 1,071 | 0,02 | 0,143 | 0,245
140 | 108,52491 | 12,14100 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,685 | 0,641 | 1,326 | 0,570 | 0471 | 1,041 | 0115 | 0170 | 0285
141 | 108,52518 | 12,14100 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,695 | 0,642 | 1,337 | 0,551 | 0,430 | 0,981 | 0144 | 0212 | 0,356
142 | 108,52546 | 12,1409 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,689 | 0,602 | 1,291 | 0,535 | 0,370 | 0,905 | 0,154 | 0,232 | 0,386
143 | 108,52573 | 12,1409 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,638 | 0,518 | 1,156 | 0,459 | 0,250 | 0,709 | 0,178 | 0,268 | 0,447
144 | 108,52601 | 12,14098 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,610 | 0,483 | 1,093 | 0430 | 0,202 | 0,631 | 0,181 | 0,281 | 0,462
145 | 108,52656 | 12,14098 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,654 | 0575 | 1,229 | 0,583 | 0,413 | 0,996 | 0,071 | 0,162 | 0,233
146 | 108,53152 | 12,14091 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,581 | 0,344 | 0,925 | 0526 | 0,238 | 0,764 | 0,056 | 0,106 | 0,161
147 | 108,53179 | 1214091 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0634 | 0426 | 1,060 | 0551 | 0,314 | 0,865 | 0,083 | 0,111 | 0,195
148 | 108,52490 | 12,14073 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,630 | 0,570 | 1,200 | 0,505 | 0,349 | 0,854 | 0,126 | 0,220 | 0,346
149 | 10852518 | 12,14072 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0617 | 0535 | 1,152 | 0459 | 0,267 | 0,726 | 0,159 | 0,268 | 0427
150 | 108,52546 | 12,14072 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,615 | 0,521 | 1,136 | 0424 | 0,190 | 0,614 | 0,191 | 0,331 | 0522
151 | 108,52573 | 12,14072 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,616 | 0,549 | 1,166 | 0439 | 0,257 | 0,696 | 0,77 | 0,293 | 0,470
152 | 108,52601 | 12,14071 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,621 | 0516 | 1,138 | 0472 | 0,262 | 0,735 | 0,149 | 0,254 | 0,403
153 | 108,52628 | 12,14071 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,664 | 0,534 | 1,198 | 0,576 | 0,404 | 0,979 | 0,088 | 0,130 | 0,219
154 | 108,53178 | 12,14064 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,562 | 0,349 | 0911 | 0461 | 0,188 | 0,649 | 0,01 | 0,161 | 0,262
155 | 108,53068 | 12,14038 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,548 | 0,334 | 0,882 | 0,443 | 0,195 | 0,638 | 0,105 | 0,138 | 0,243
156 | 108,53068 | 12,14011 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,647 | 0443 | 1,090 | 0541 | 0,295 | 0,835 | 0,106 | 0,149 | 0,255
157 | 108,53095 | 12,14011 | 18/02/2015 | 3/03/2015 | 8/03/2016 | 0,665 | 0464 | 1,129 | 0550 | 0,326 | 0,877 | 0,115 | 0,137 | 0,252

*Dit ligu do Trung tim Nghién ciru Quéc 16 Rirng nhiét déi (Lam Péng) cung cap.
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Tir két qua nghién ctru tai bang 4 cho thay c6
157 vi tri co su thay doi vé chat luong tham
phu thuc vat thong qua gia tri chi sb thuc vat
thoi diém truéc khi rimg bi tic dong
(18/02/2015) so thoi diém sau rimng bi tic dong
(08/03/2016). Gia tri vién tham (NDVI, NBR
va IRSI) trude thoi diém bi tac dong 16n hon

s0 vOi gia tri sau thoi diém tac dong tai tat ca
cac vi tri bi tac dong. Gia tri ANDVI, dNBR va
dIRSI déu cho thdy c6 su thay doi theo chiéu
huéng suy giam. Cac gia tri thong ké vé cac
khu vuc rimg bi suy thoai duoc tong hop tai
bang 5.

Bang 5. Gi4 tri thong keé tai cac vi tri suy thoai rimg giai doan 2015- 2016

Cac gia tri théng ké (t':l':;’(';) [“s'g‘lf; dNDVI (t'r“:gc) (225 dNBR (t:ﬁ‘Z'c) ('sr‘;?") dIRSI
Lén nhét (Max) 0787 | 0536 | 0251 | 0,719 | 0335 | 0,384 | 1,506 | 0,870 | 0,635
Nho6 nhét (Min) 0228 | 0213 | 0015 | 0,057 | 0044 | 0,023 | 0272 | 0,234 | 0,038
D6 léch chuén (SD) 0122 | 0,141 | 0067 | 0185 | 0,189 | 0,092 | 0303 | 0,321 | 0,145
Trung binh (Mean) 0646 | 0517 | 0,128 | 0,565 | 0,385 | 0,180 | 1,211 | 0,902 | 0,309
Hé s6 bién thién 0189 | 0272 | 0525 | 0,327 | 0490 | 0508 | 0,250 | 0,356 | 0,471

Két qua tai bang 5 cho thdy hé sb bién thién
clia cac gia tri chi s6 vién tham trude thoi diém
tac dong nho hon so vai gia tri sau thoi diém
tac dong tai tat ca cac vi tri suy thoai rung,
diéu nay cho thdy muc do bién dong gia tri cc
chi s6 vién tham gitta cac vi tri sau thoi diém
rung bi tdc dong la lon. Ngoai ra, giad tri do
léch chuén phan anh mac do bién dong gia tri
chi sb thuc vat tai cac diém suy thoai rung, két
qué cho thay gia tri 6 1éch chuan khong c6 su

khac biét 16n tai cac vi tri suy thoai rung, gia
tri trung binh vé dd léch chuan gitia chi sb
NDVI va NBR 14 khong c6 su khac biét nhiéu
so voi gia tri IRSI. Két qua nay ciing c6 thé do
chi s6 IRSI 1a to hop giita gia tri NDVI va
NBR nén mutc d¢ phan anh rd nét murc do thuc
phu tot hon NDVI va NBR don 16. Dé xéc
dinh ngudng chi sé thyc vat ¢ thé phat hién
som suy thoai rimg va kiém ching d6 tin cay
két qua nghién ctru, dé tai xay dung bang 6.

Bang 6. Két qua kiém chimg bién dong dién tich do suy thoai rimg tir anh véi didu tra thuc dia

Thei dim | Thei diém Diﬁi“é;:ch DT theo anh ticl::)ri\é:ai Tg’a'ié
l X Y treoc khibl| PRACHEh | chimg | 56 pixel | DTt | khac | khac
ong ang an (ha) pixel (ha) (ha) (%)

1 | 10865389 | 12,14795 | 6-7/2015 | 8/03/2016 | 2,73 31 2,79 006 | 22
2 | 108,65459 | 12,145405 | 6-7/2015 | 8/03/2016 | 0.85 12 1,08 023 | 213
3 | 108,65613 | 12.14733 | 6-7/2015 | 8/03/2016 | 0,29 5 0,45 016 | 356
4 | 10865277 | 1215256 | 6772015 | 8/03/2016 | 0,83 12 1,08 025 | 231
5 | 108,65247 | 12,15104 | 6-7/2015 | 8/03/2016 | 0,90 12 1,08 018 | 167
6 | 108,66048 | 12,153493 | 10-11/2015 | 8/03/2016 | 043 0,54 011 | 204
7 | 10865985 | 12,15283 | 8-9/2015 | 8/03/2016 | 0,33 0,36 003 | 83
8 | 108,65978 | 12,15184 | 89/2015 | 8/03/2016 | 0,30 0,36 006 | 167
9 | 10852560 | 12,14006 | 3/2015 8/3/2016 | 1,11 14 126 015 | 11,9
10 | 108,52424 | 12,14277 | 312015 8/3/2016 | 041 0,45 004 | 89
11 | 108,53088 | 12.14011 | 3/2015 8/3/12016 | 0,30 0,36 006 | 167

* Dir liéu do Trung tdm Nghién citu Quéc té Ritng nhiét déi (Lam Pong) cung cp
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Qua bang 6 cho thiy su khac biét giita két qua
tir anh vé tinh so véi két qua kiém chimg ngoai
thuc dia, sy khac biét dao dong tur 2,2 +
35,6%. Két qua nay ciing cho thay néu sb
luong pixel duoc kiém ching cang nhiéu thi
sai s6 cang thip. Can co cac nghién clu sir
dung anh vién tham cé d6 phan giai cao hon
Landsat so voi két qua thyc dia. Tuy nhién,
v6i két qua nay cé thé khiang dinh viéc sur
dung anh vién tham c6 thé phat hién sém suy
thoai rung la cé co so khoa hoc, ¢ tinh kha thi
véi ¢6 d6 chinh xac tir 64,6 ~ 97,8%.

Cin cr két qua nghién ctru tong hop tai bang 5,
ngudng gié tri chi s6 vién tham c6 thé phat hién
som suy thoai ring dugc xac dinh. Cu thé:

- Péi voi chi s6 NDVI thi ngudng gia tri dao
dong tr 0,015 + 0,251,

- P6i véi chi sé NBR thi ngudng gia tri dao
dong tir 0,023 + 0,384;

- Pbi v6i chi s6 IRSI thi ngudng gia tri dao
dong tur 0,038 + 0,635.

IV.KET LUAN

Str dung coéng nghé vién tham va GIS trong
xdy dung ban db hién trang rimg ciing nhu ban

d6 giam sat va phan tich tai nguyén ring dang
tr& nén kha pho bién & Viét Nam. Nghién ctru
da xay dung thanh cong co sé dir liéu va ban
dd hién trang rung cho 5 doi tugng nam 2017,
v6i d9 tin cay 1a 91,5%. Két qua nghién ciru da
lya chon 3 chi s vién tham NDVI, NBR va
IRSI dé tinh toan va xac dinh ngudng gia tri c¢6
thé phat hién sém suy thoai rimg cho khu vuc
nghién cuou voi do tin cdy tr 64,6 ~ 97,8%.
Déi voi chi s6 NDVI thi ngudng gia tri ¢ thé
phat hién rung bi suy thoai dao dong 0,015 +
0,25, d6i v6i NBR 1a 0,023 + 0,384, va IRSI 1a
0,038 + 0,635. Két qua kiém chimg cho thay
rat kha quan trong viéc st dung chi s vién
tham dé phat hién sém suy thoai rimg cho Khu
DTSQ TG Langbiang, tinh Lam Dong.

Loi cam on (Knowledgement): Bai bdo la mot
phan két qua ciia dé tai “Ung dung cong nghé
dia khéng gian (GPS, GIS, RS) dé quan Iy tai
nguyén thién nhién Khu dw tri¢ sinh quyén thé
gidi Langbiang, tinh Lam Bong”, Nhom tac
gid xin chdn thanh cam on sw déng gép v kién
qui bau cua cac phan bién trong viéc ndng cao
chat lwong bai bao.
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