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UNG DUNG ANH VE TINH LANDSAT 8 THANH LAP BAN PO
CAC TRANG THAI RUNG TINH PAK LAK

Dwong Pang Khoi
Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
Tém tit
Danh gid kha nang luu giir cacbon rirng doi hoi thong tin cdp nhdt dién tich cac
trang thdi rimg. Muc dich cua nghién ciru nay la g dung anh vé tinh Landsat 8 dé
thanh ldp ban do cdc trang thdi riemg tai tinh Pék Lak, lam co sé cho woc tinh kha
ning heu giiia cacbon theo cdc trang thdi rieng véi chi phi thap va dwoc cdp nhdt
thwong xuyén trén dia ban. Thudt todn phdn logi ¢é kiém dinh cia médun Image
Analysis trong phan mém ArcGIS 10.3 dwoc dp dung dé phan loai cdc trang thdi rieng
trén dia ban tinh Ddk Lik. Két qua phan logi cho biét anh Landsat 8 c6 kha ning phdn
biét cdc trang thdi rirng khd hiéu qua. Véi rieng 1d rong rung Id, két qua phan loai cho
biét rieng ld réng rung ld nghéo chiém 1y 1é dién tich I6n nhat (15,8 %), ké dén la rimg
ld rung rong la ngheo kiét (8,09 %), rieng la rong rung la trung binh (5,81 %). Voi
rieng ld rong thuong xanh, trang thdi rieng ld rong thwong xanh gicu chiém ty 1é 16n
nhat (14,40 %), tiép dén la rimg ld réng thwong xanh trung binh (13,74%), rirmg ld
rong thirong xanh nghéo (9,48). Dién tich ritng cao su chiém dién tich nhé (5,08 %).
Vé dp chinh xdc tong qudt, két qua phdn loai ban do hién trang cdc trang thdi rirng tu
nhién tir anh Landsat 8 dat xdp xi 90 % va hé sé6 Kappa dat 0,8. Bdy la mike chinh xdc
6 thé chdp nhédn dwoc trong thue tién sir dung ban do trang thdi rimg cho wéc tinh
luwong cacbon luu giir theo cdc trang thai rung.
Tir khoa: Lép phu ring; Trang théi rimg; Landsat 8; Pak Lak.
Abstract
The use of Landsat 8 imagery for mapping natural forest states in Dak Lak province

Assessment of forest's carbon storage level requires up-to-date information on the
area of natural forest states. The purpose of this study is to use the Landsat § satellite
images to create the map of natural forest states in Dak Lak province, which provides
the baseline data for estimating forest carbon storage in the province. The supervised
classification algorithm in the Image Analysis of the ArcGIS 10.3 software was applied
to classify natural forest states in the province. The classification results showed
that the Landsat 8 image was suitable for distinguishing natural forest states. Poor
deciduous broadleaf forests occupied the largest proportion (15.5 %) of deciduous
broadleaf forests, followed by very poor deciduous broadleaf forests (8.09 %), and
medium deciduous broadleaf forests (5.81 %). Rich evergreen broadleaf forests,
medium evergreen broadleaf forests and poor evergreen broadleaf forests accounted
for 14.40 %, 13.74 % and 9.48 % of the evergreen broadleaf forests, respectively.
Rubber forest area occupied a small area (5.08 %). In terms of overall accuracy,
using Landsat 8 images can produce the map of natural forest states by approximately
90 % with Kappa coefficient of 0.8 which is acceptable for estimating carbon storage
of natural forest states.

Keywords: Forest cover; Forest states; Landsat 8; Dak Lak province.
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1. Pit van dé

Rung ty nhién cé kha nang luu gilr
trir lugng cacbon 16n trong cé sinh khdi bé
mat va trong dét, co vai tro rat lon trong
giam thiéu bién d6i khi hau (Brown, 1996;
IPPC, 2006) [3, 8]. Viéc udc tinh kha nang
luu gitr cacbon rung doi héi thong tin cap
nhat dién tich cac trang thai rung. Vi vay,
viéc giam sat bién dong dién tich cac trang
thai rimg 14 rat quan trong. Hon nifa, viéc
gidm st bién dong dién tich rimg ciing lam
co sO cho thuc hién chinh sach chi tra dich
vu mdi truong rung ndi chung hang nam.
Cong tac theo ddi, gidm sat bién dong dién
tich rung hang nam doi hoéi thot gian, nhan
Iuc va kinh phi 16n. Anh vé tinh vién tham
c¢6 thé hd tro cong tac theo ddi, giam st
bién dong dién tich rimg kha hiéu qua, chi
phi thip hon, d6 phi trim rong, ¢6 kha ning
cap nhat nhanh (IPPC, 2006) [8]. Ngudn
dir liéu anh Landsat khéng 16, duoc cung
cap mién phi, cing cac phuong phap xu ly
anh ty dong thong qua cac phan mém GIS
chuyén dung da cho phép ting dung anh vé
tinh vién tham trong giam sat, theo ddi bién
dong rimg rat hiéu qua (USGS, 2019) [10].

Trong s6 anh vé tinh vién tham quang
hoc, anh vé tinh Landsat 8 ¢6 nhiéu vu diém
trong giam sat dién tich rirng hon so vdi cac
thé hé Landsat 1, 2, 3, 4, 5, 7. Anh Landsat
8 c¢6 nhiéu kénh phé hon, mién gia tri phod
phan xa DN 16n hon, chét luong anh duoc
cai thién dang ké so vdi cic thé hé trudc
(USGS, 2019) [10]. Anh vé tinh Lansat 8
ndi riéng va anh Landsat noi chung da dugc
str dung pho bién dé xay dung ban do hién
trang str dung dét va ban d6 hién trang rimg
tai nhiéu nudc trén thé gi6i (Asim Banskota
vacs, 2014) [2] cling nhu tai Viét Nam. Tuy
nhién, viéc 14p ban do hién trang rimg phuc
vu udc tinh kha nang luu gilr cacbon rung
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doi hoi murc d¢ chi tiét hon so véi ban @6
hién trang rimg phuc vu quan ly dat 1am
nghiép. Nghia 13, ban dd hién trang rimg
phuc vu nghién ctru kha nang luu giir
cacbon doi hoi khoanh vé chinh xac céac
vung trang thdi khac nhau vi cac ving trang
thai khac nhau c6 mac do luu gift cacbon
khac nhau. Cho dén nay, nghién ctu tng
dung anh Landsat 8 xdy dung ban d6 phan
b6 céc trang thai rimg trén dia ban tinh Dak
Lak phuc vu wdc tinh kha ning luu giir
cacbon ring chua dugc quan tam nghién
ciru. Chinh vi vy, muc dich cta nghién
ctru ndy la img dung anh Landsat 8 dé xay
dung ban d6 hién trang cac trang thdi rimg
tu nhién trén dia ban tinh Dak L3k, lam co
s& cho udce tinh kha nang luu gilt cacbon
cua cac trang thai rirng.

2. Phwong phap nghién ciru
2.1. Thu thap div liéu Landsat 8

Viée lya chon thoi diém thu dir liéu
vé tinh vién tham c6 anh huong dén do
chinh xac ban db hién trang rimg phan
loai. Trong nghién ctru nay, dit liéu thu
trong thoi ky mua khé dugc lwa chon.
Thoi diém mua kho tai Dik Lik thuong
xudt hién tir thang 1 dén thang 4 13 ly
tuong cho thu anh dé phan loai anh xay
dung ban dd 16p phi ring vi mac d6 anh
huong cua khi quyén 1a thap nhit. Vi
vay, trong nghién ctru nay, dit liéu anh
Landsat 8 dugc luya chon la anh chup ngay
27 thang 01 nam 2020. Dt li¢u duogc tai
vé tai dia chi: https://earthexplorer.usgs.
gov/. Ngoai thu thap dir liéu vién tham,
cac dir liéu phu tro cling dugc thu thap,
téng hop dé hd trg giai doan, phan loai
anh. Céc dir liéu phu trg cht yéu gém ban
dd dia hinh ty 1& 1/100.000, ban d6 hién
trang rung nam 2020. Ngoai ra, dit liéu
khao sat thuc dia trén dia ban va dir liéu
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s6 hoa cac diém anh tir Google earth do
phan giai cao duoc sir dung dé giai doan
anh thanh 1ap ban d6 hién trang rirng.

2.2. Phén loai anh cé kiém dinh

Qua trinh phan loai c6 kiém dinh duoc
thuc hién theo cac budc chinh la phan tich
tién xu ly anh, xdy dung khoa phan loai,
ap dung thuat toan phan loai cé kiém dinh.
Vi tién xir ly, dit liéu anh Landsat 8 dugc
thu thdp ¢ mac xu ly muc 1, nghia la dir
liéu Landsat 8 khu vure nghién ctru da dugc
hiéu chinh truc anh. Tuy nhién, dé bao dam
d6 chinh x4c, anh dugc nan chinh lai theo
ban dd dia hinh ty 1& 1/100.000 do S& Tai
nguyén va Moéi truong Dik Lik cung cip.
Sau d6, dit liéu cac kénh anh gdc duoc hiéu
chinh anh theo phuong phap trir ddi tuong
t61 (DOS1). Modun SCP (Semi-Automatic
Classification Plugin) tich hgp trong phan
mém QGIS mi ngudn ma duge sir dung dé
hiéu chinh khi quyén. Vé xdy dung khoa
phan loai, cac khoa phan loai dugc xac
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dinh theo tung loai trang thai ring. Cac
loai trang thai rimg dugc phan loai gdm
rung 14 rdng rung 14 trung binh, rung 14
rong rung 1a ngheo, rung 14 rdng rung la
ngheo kiét; rung 14 rong thuong xanh giau,
rung 14 rong thuong xanh trung binh, rung
14 rdng thuong xanh ngheo, rung cao su.
Dir liéu miu hudn luyén (training areas)
phan loai dugc thu thap tr khao sat thuc
dia, ké thira tap dir liéu diém diéu tra hién
trang sir dung dat trong béo cao thoai hoa
dat tinh Pak Lik 2019, ban d6 hién trang
rimg 2020. Tién hanh v& ving mau phan
loai theo ting loai trang thai rimg dya trén
cac dir liéu tham chiéu nay. Sau khi cic
vung mau huin luyén da duoc khoanh vé&
va danh gia dat yéu cau, tién hanh tao tép
khoa giai doan (signature file). V& phan
loai, nghién ctu 4p dung thuat toan phan
loai x4c suit cuc dai dé phan loai anh.
Qua trinh phan loai dugc thuc hién béng
mo-dun Image Analysis trong phan mém
ArcGIS 10.3.

Bing 1. Méu anh rieng ld réng rung ld va ld réng thwong xanh

STT Mau anh rirng 14 rong rung 14 Mau anh rirng 14 rong thwong xanh
|
Rurng la rong rung ld trung binh Rirng ld réng thuong xanh gidu
2
Rurmg ld rong rung la nghéo Rirng ld rong thuong xanh trung binh
3
Rumng la rong rung la ngheo kiét Rumng la rong thwong xanh nghéo
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2.3. Danh gia d¢ chinh xdc

Tap s6 liéu 286 diém mau khao sat
thuc dia duoc sir dung dé danh gia do
chinh xédc cac trang thai rung, trong do
rumg 1a rong rung 1a trung binh 55 diém
mau, rimg 14 rong rung 14 nghéo 46 diém
mau, rung 14 rong rung 1a ngheo kiét 1a 43
diém mau; rimg 13 rong thuong xanh giau
1a 47 diém mAu, rimg 1a rong thudng xanh
trung binh 13 54 diém mAu, ring 14 rong
thuong xanh ngheo 1a 20; rimg cao su la
18 diém mau.

Pénh gia do chinh x4c ban do giai
doan hién trang rung dugc thuc hién theo
phuong phap Congalton (1991, 2001,
2009) bao gém mot bang ma tran sai s6 dé
tinh toan dd chinh xac téng quat (overall
accuracy), do chinh xac nguoi san xuét
(producer accurary) va dd chinh xac
nguoi st dung (user accuracy).

Do chinh xic tong quat (overall
accuracy): 1a ty s6 gitta tong s6 cua tat ca cac
diém (pixel) dugc phéan loai dung so véi tong
s0 tAt ca cac diém (pixel) dugc phan loai.

T

'
04 = %xmo

Hinh 1: So db phin bé cdc diém ddnh gid dp chinh xdc

Do chinh xiac nguodi st dung Ua
(user’s accurary): Ty sé diém dugc phan
loai chinh x4c so véi tong sé diém theo
hang, dugc hiéu 1a ti 1& s6 mau phan loai
dung cua 1 loai rimg so véi tong s6 mau
thue dia (mAu thuc té) cta loai rimg d6.

Ug = 2 £100
Xi

Do chinh xidc ngudi san xudt Pa
(producer’s accurary): S6 diém duoc
phan loai chinh xé4c so véi tong s6 diém
theo ¢ot, dugc hiéu 1a ti 16 s mau phan
loai diing cua 1 loai rirng so voi tong sb

mau két qua phan loai (miu dy don) cua
loai rung do.
P, = ﬁ 100
“ Xu ¥

Viéc danh gia muc d6 quan hé gitra
thue té va két qua phan loai con dua vao
chi s6 Kappa. Hé s6 Kappa niam trong
pham vi tir 0 dén 1 va ¢ cong thirc tinh
nhu sau:

r :
Nzxii - Z (xi+'x+i)
—_ =1 i=1

D 2 (X, X,;)
i=l

K
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Trong do:

N: Téng s pixel 1dy mau;

r: S6 16p ddi twong phén loai;

Xii: S6 pixel dung trong 16p thir i
I=1.2,....);

X.: Téng d;égq (pixel) 16p thir i cia
mau (loai thuc té/tong gia tri theo hang);

X, Téng diém (pixel) cua 16p tha i
sau phén loai (loai giai doan/tong gid tri
theo cot)

3. Két qua nghién ctru

3.1. Phan logi cdc logi trang thdi rirng

Trén co s¢ xac dinh khoa phan loai
thong qua khoanh vé& viung miu huin
luyén va tao t€p khoa phan loai, médun
Image Analysis trong ArcMap 10.3 da

Nghién ciru

duoc st dung dé tién hanh phan loai c6
kiém dinh theo phwong phap xac sut cuc
dai. Két qua phan loai cac trang thai rimg
trinh bay tai Bang 2. Bang 2 cho thay véi
rung 14 rong rung 14 thi trang thai rung
chu yéu 13 nghéo (chiém 15,15 %), ké
dén 13 rimg 14 rung rong 14 ngheo kiét
(8,09 %), ring 14 rdng rung 14 trung binh
chiém dién tich nho nhat (5,81 %). Véi
ring 14 rong thuong xanh, trang thai rung
1a rong thuong xanh giau (TXG) chiém
14,40 % va rung 14 rdng thuong xanh
trung binh (TXB) chiém 13,74 % cao hon
so v6i rung 14 rong thuong xanh ngheo
(TXN) chiém 9,48 %. Dién tich rimg cao
su (CS) chiém dién tich nho 5,08 %.

Badng 2. Dién tich va ty I¢ cdc trang thdi rurng phdn logi tor anh Landsat 8

Tén trang thai rirng Dién tich (ha) Ty 1€ (%)

Rung 14 rdng rung 14 trung binh (RLB) 36.642,70 5,81
Rimg 14 rng rung 14 ngh¢o (RLN) 95.594,00 15,15
Rung 14 rong rung 14 ngheo kiét (RLK) 51.066,94 8,09
Rumng 14 rong thuong xanh giau (TXG) 90.910,26 14,40
Rung 14 rong thuong xanh trung binh (TXB) 86.690,15 13,74
Rung 14 rdng thuong xanh ngheo (TXN) 59.845,60 9,48
Rung cao su (CS) 32.037,80 5,08
Dét nong nghidp (NN) 178.331,60 28,26

Tong cong 631.139,01 100

Trén co s¢ dién tich phan loai, dién
tich timg trang thai rimg duoc so sanh vé
quy md so voi dién tich hién trang cac
trang thai rung nam 2020 do S& Nong
nghiép va Phat trién noéng thon cong
bd. Két qua so sanh duoc trinh bay tai
Bang 3. Nhin chung, su chénh Iéch dién
tich déu nho hon 10%. Vi ring 14 rong
rung 14, trang thai rung 14 rong rung la
nghéo kiét c6 su chénh 1éch 16n nhat gitta
hién trang va két qua giai doan - 8,33 (gia

tri 4m thé hién dién tich phan loai nho hon),
tiép dén 13 rimg 1a rong rung 1a trung binh
(6,75 %). Rung 14 rdng rung 14 ngheo dat
muirc d chénh 1éch nho nhat (2,49 %). Vi
rung 14 rong thuong xanh, su chénh 1éch
dién tich gilta hién trang céc trang thai
rimg, dat néng nghiép véi dién tich cac
trang thai phan loai nim trong ngudng
kha tét dusi 5 %.
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Bdng 3. So sdanh dién tich cdc trang thdi rirng phdn logi va hién trang rung 2020

Trang théi rimg Giai doan | HT2020 Chénh | Chénh

| (ha) (ha) (ha) (%)
Rung 14 rong rung 1 trung binh (RLB) 36.642,70 | 34.324,78 | 2.317,92 6,75
Rung 14 rong rung 14 trung ngheéo (RLN) 95.594,00 | 93.270,00 | 2.324,00 2,49
Rumng 14 rong rung 14 trung ngheo kiét (RLK) 51.066,94 | 55.708,86 | 4.641,92 | -833
Rung 14 rong thuong xanh giau (TXG) 90.910,26 | 95.372,60 | 446234 | -4,68
Rung 14 rong thuong xanh trung binh (TXB) 86.690,15 | 83.549,70 | 314045 3,76
Rung 14 rong thuong xanh ngheo (TXN) 59.845,60 | 58.543,71 | 1301,89 2,22
Tong dién tich rimg ty nhién 420.769,65 | 420.769,65
Rimg cao su (CS) 32.037,76 | 25076,00 | 6.961,76 | 2776
Dit nong nghiép (NN) 178.331,6 | 185.293,36 | 6.961,76 | .3 76

Téng cong 631.139,01 | 631.139,01 - -
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Hinh 2: Bén dé cdc trang thdi rieng tinh DPdik Lik nam 2020
thudng bi nham vdi ca dién tich dit nong

Riéng di¢én tich cdy cao su co su
chénh 1éch 16n nhat. Ly do 1a vi cdy cao
su ciing bi rung 14 giéng nhu rimg 1a rong
rung 14, vi vdy nhiéu khoanh va 16 ring
bi phan loai nhdm gitra hai loai nay. Mat
khac, cdy cao su trong giap ranh véi cay
ndng nghi¢p, vao mua kho thi 14 cay cao
su rung, nén chi s6 thuc vat kha thép

nghi€p cdy hang nam lan can.

3.2. Danh gia do chinh xdc

Pénh gia do chinh xic ¢ thé thuc
hién theo cac céip d6 khac nhau. Pau tién,
cach danh gia don gian nhat 13 quan sat
ban dd phan loai va ban d6 tham chiéu,
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néu hai ban d6 twong ddi gidng nhau thi
nguoi giai doan cé thé chap nhan dugc.
Nguoi sit dung ban do ciing dua trén kha
ndng quan sat va so sanh nhu vay. Thir
hai, mic phtc tap hon la so sanh ting
nhom ddi tuong phan loai (loai trang thai
rimg) voi ban d6 tham chiéu dudi dang
téng dién tich va ty 18 % cua timg loai
trang thai rimg giita ban do phan loai va
ban do tham chiéu. Thir ba, mirc cao hon
1a tinh ty 18 % cic diém phén loai dung
s0 v6i s6 liéu tham chiéu véi timg loai
trang thai ring dya trén ma tran sai $6.
Cudi cung, muc hoan chinh nhat ctia danh
gia do chinh x4c la su két hop ca 4 loai
danh gid va tinh hé s6 nhat quan Kappa
(Kappa cofficient of agreement), @6 chinh
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téng quét (overall accuracy), do chinh xac
ngudi san xudt (producer accuracy), do
chinh xac nguoi su dung (user accuracy).
Hién nay, hau hét cic ban d6 hién trang
su dung dét va hién trang rung déu duoc
danh gia dua theo muc cao nhét nay.

Két qua danh gia do chinh x4c phan
loai cic trang thai ring dugc tong hop
tai Bang 4. Két qua danh gia cho thay hé
s6 nhat quan Kappa dat 0,80 va do chinh
xéc tong quat dat 89, 47 %. D6 chinh xac
ngudi san xuat va do chinh xac nguoi sir
dung co su bién dong dong theo trang
thai ring, nhung nhin chung déu 16n hon
75 %, day 1a mtrc d6 ma cong dong nguoi
str dung thuong chap nhan.

Bdng 4. Dy chinh xdc phan loai cdc trang thdi rieng tir anh Landsat 8

Dir li¢u tham chiéu
RLB | RLN | RLK | TXG | TXB | TXN | CS | Tong | Ua

RLB 45 5 3 2 55 | 81,82
RLN 2 37 5 2 1 47 | 78,72
RLK 2 4 35 1 42 | 83,33
Dir TXG 2 42 3 1 48 | 87,50
licu TXB 3 3 44 1 51 | 86,27
phan TXN 1 2 2 18 23 | 78,26
loai CS 2 1 17 20 | 85,00

Tong 55 46 43 47 54 20 18 286

Pa 81,82 | 80,43 | 81,40 | 89,36 | 81,48 | 90,00 | 94,44
Dgxchmh z(ac 89.47
tong quat

Kappa 0,80

Hién tai, nhiéu quan diém khac nhau
con tranh cdi vé ngudng chinh xé4c tiéu
chuin can dat v&i ban dd phan loai tir
anh v¢ tinh. Theo Anderson va cong su
(1976) [4], muc t6i thiéu ctia d6 chinh xé4c
cua cac loai st dung dat phén loai tir di
liéu vién tham 1a 85 %. Thomlinson va
cs (1999) [9] cho rr?lng dd chinh xac téng
thé can dat 85 % va khong co 16p phan
loai nao cé do chinh xac dudi 70 %. Tuy

nhién, nhiéu ban do phan loai da xuat ban
vo1 do chinh xéac tong thé dudi 85 % va
duoc chap nhan str dung.

4. Két luan

Két qua phan loai céc trang thai rimg
tu nhién gdm rimg 14 rong rung 14 va rimng
14 rong thudng xanh str dung anh v¢ tinh
vién tham Landsat 8 cho thiy anh Landsat
8 cb kha nang phan biét cc loai rung va
cac trang thai rung kha hi¢u qua. Vi riig
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14 rong rung 14, két qua phan loai phan biét
dugc 03 trang thai chinh la rung 14 rdng
rung la trung binh, rimg 14 rdng rung 14
ngheo va rung 14 rong rung 1a ngheo kigét.
Vi rung 14 rong thuong xanh, nghién ctu
cling phan biét dugc rung 14 rong thuong
xanh giau, rung 14 rdng thuong xanh trung
binh va rung 14 rdng thuong xanh nghéo.
Tuy nhién, véi rimg cao su thi kho phan
biét hon vi & thoi diém phan loai rimg cao
su ciing bi rung 14 giéng nhu rimg 1a rong
rung 14; vi vay nhiéu khoanh va 16 ring 14
rong rung 14 bi phan loai sai 1éch vdi rung
cao su va nguoc lai. V& quy mo dién tich
céc trang thai ring 1a rong rung 1a, két
quéa phan loai cho biét rimg 14 rong rung
14 trang thdi nghéo chiém ty 1¢ dién tich
16n nhét (15,8 %), ké dén 1a rimg 14 rung
rong 14 ngheo kiét (8,09 %), rung 1a rdng
rung 14 trung binh (5,81 %). Vi rung 14
rong thuong xanh, trang thai rung 14 rong
thuong xanh giau chiém ty 1& 16n nhat
(14,40), tiép dén 1a rimg 14 rong thuong
xanh trung binh (13,74 %), ring 14 rong
thuong xanh ngheo (9,48). Dién tich rung
cao su chiém dién tich nho (5,08). V& do
chinh xac tong quat, két qua phan loai ban
d6 hién trang ring ty nhién va rimg cao
su tir anh Landsat 8 dat x4p xi 90 % va hé
s6 Kappa dat 0,8. Pay 1a mic chinh xac
6 thé chép nhan dugc trong thyc tién sir
dung ban do trang thai rimg cho udc tinh
lugng cacbon luu giit theo cac loai ring
va cac trang thai rung.
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