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1. PAT VAN PE

Hg sinh thai rimg bao phu khoang 31% dién tich dat noi trén thé gisi, voi tong
dién tich Xép xi 4 ty ha [1]. Phat trién va quan ly bén vitng tai nguyén rimg doi hoi
su phat trién khong chi dap ung nhu cau cua cac thé hé hién tai ma con cho thé hé
tuong lai. Dé dap ng nhirng nhu cau do, doi hoi sy phdi hop chit ché, hai hoa giita
tang truong kinh té, bao dam tién bo xa hoi va bao vé méi truong [2]. Cong nghé
vién tham va GIS dugc coi 1a cong cu hi€u qua trong quan ly, bao v€ tai nguyén
rimg. GIS 1a mot hé théng hd tro dé thu thap, luu trit, truy xuat, phan tich va hién thi
dir liéu khong gian va phi khong gian [3]. Viéc ap dung cong nghé GIS dé quan ly
rimg duoc bit diu vao dau nhimg nam 1990 [4]. Cho dén nay, ng dung vién tham
va GIS trong quan 1y, bao vé tai nguyén rimg duoc sit dung tai hau hét cac qubc gia,
tir Chau Au dén Chau A, Chau M§ dén Chau Phi [5-8].

Tai Viét Nam, anh vién tham da dugc sir dung trong phan loai rimg va 1a mot
trong nhirng nhiém vu wu tién, dugc tién hanh thudng xuyén, thong qua cac dy an
ctia Chinh phu hay cac chuong trinh, dé an khac nhau, dia phuwong khac nhau, trong
d6 c6 tinh Kon Tum [9]. Thudc khu vyc Tay Nguyén, Kon Tum cé cac hé sinh thai
rung déc trung cho khu vue vung nii va cao nguyén nhiét doi gio mua [10]. Tai Kon
Tum, ban d6 hién trang ring da dwoc xdy dung trong khuén khd cac chuong trinh,
du 4n kiém ké rimg sir dung anh v¢ tinh SPOT cua Chinh phu Viét Nam [11]. Bén
canh d6, chuong trinh “Piéu tra, ddnh gia va giam sat tai nguyén rung qudc gia giai
doan 2016 - 2020” v&i su chu tri cia Bo Nong nghiép va Phat trién nong thon da sir
dung anh vé tinh Sentinel 2 voi do phan giai trung binh dé xay dung ban d6 hién
trang rung.

Xac dinh trang thai rimg bang phwong phép vién thim phu thude rét nhiéu vao
khoa giai doan anh. Khoa giai doan anh la khai niém thé hién sy sap xép cua cac yéu
t6 anh, cac dic diém chi tiét cua ddi tugng tao thanh mot tong thé trong khong gian
vi mé [12, 13]. Po phan giai anh co vai tro quan trong trong xay dung ban do rimg,
do ching quy dinh d¢ chi tiét cia cac khoa giai doan anh da duoc lya chon. Anh vé
tinh Planet 1a anh c6 d phén giai khong gian trung binh (4,7 m) nhung ¢6 d6 phén
g1a1 thoi gian thudc loai cao do chu ky chup theo timg ngay, cung cap mién ph1 cho
dbi twong nguoi dung phuc vu hoc tp va nghién ctru [14]. Vi cac thong sb trén,
anh v¢ tinh Planet dem lai gia tri vugt trdi so vdi cac anh v¢ tinh phi thuong mai phé
bién thuong dung phuc vu xay dung ban db hién trang rimg nhu anh vé tinh Landsat
8 (d0 phan giai khong gian 30 m, chu ki bay chup 15 ngay) hay anh v¢ tinh Setinel 2
(d0 phan giai khong gian 10 m, chu ki bay chup 5 ngay). Trong nghién ctru nay,
chung 6i sir dung anh vé tinh Planet xay dung ban do hién trang rimg tinh Kon
Tum, trén co s& do, so sanh vu nhugc diém cua anh Planet so véi cac loai anh SPOT
hay Setinel trong xay dung ban d rung.
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2. DU LIEU VA PHUONG PHAP

2.1. Khu vue nghién ciru

Kon Tum 14 tinh ndm
& phia Bic Tay Nguyén,
tiép giap voi 2 nude Lao va
Campuchia (Hinh 1). Khu
vuc nghién ctru thudc phia
Tay va Bic diy Truong Son
Nam, cha yéu 13 dia hinh
nui va cao nguyén, rat thuan
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Tum céu tao tir d4 bién chit Hinh 1. So d6 vi tri tinh Kon Tum, Viét Nam

cd, cb dang khdi nhu khdi

Ngoc Linh (véi dinh Ngoc Linh cao 2598 m) - noi bit ngudn ciia nhiéu con song
chay vé Quang Nam, Pa Ning nhu song Thu Bon va song Vii Gia; chay vé Quang
Ngdi nhu séng Tra Khac. Lanh thd nghién ctru c6 khi hau nhiét d6i cao nguyén,
phan hoa 2 mua rd rét: Mua mua bét dau tir thang 4 dén thang 11, mua khé tir thang
12 dén thang 3 nam sau. Luong mua trung binh nam tir 1730-1880 mm. Nhiét do
trung binh ndm dao dong trong khoang 22-23°C, bién d6 nhiét trung binh ngay 8-
9°C. Pay con la noi bat ngudn cta cac hé thong song 16n nhu séng Sé San (hop
thanh tir 2 con song P6 Ko va Pak Bla), song Sa Thay, song Dak Rong. Su phan hoa
cta diéu kién tu nhién da hinh thanh nén hé thdng thd nhudng kha da dang, trong d6
ddc trung la dat nau do trén d4 macma bazo va trung tinh, dat do vang trén da
macma axit va dat xam trén ¢4 macma axit [15]. Trén nén khi hau - thd nhudng da
hinh thanh cac hé sinh thai rung dac trung cho khu vyc cao nguyén nhu n‘rng kin
thuong xanh cy 14 rong, rimg hon giao 14 rong 14 kim, ring 14 kim, rimg tre nira .

Dan s6 Kon Tum 540438 ngudi (2019), mat do 55 nguol/km Bén canh ngudi
Kinh (201153 nguoi), Kon Tum la dia ban cu tri cia nhiéu toc nguoi thidu s nhu
Ba Na, E B¢, Xé Pang, Gié Triéng, Gia Rai... v6i nhiing tip quan canh tac nong
nghiép khac nhau, gbp phan tao nén sy da dang trong vin hoa ciing nhu cic loai
hinh canh tac nong 1am nghiép [16]. Bén canh d6, sy phaét trién cta cac 1am trudng,
cac cong ty 1am nghiép trén dia ban tinh cling tao nén sy da dang trong céac loai hinh
quén ly, khai thac 1am nghiép cho tinh Kon Tum.

2.2. Dir liéu sir dung

Dé xay dyung ban d6 hién trang rung tinh Kon Tum, di st dung anh vé tinh
Planet chup thang 12 nam 2020 (https://www.planet.com/products/basemap/) da
duoc hi€u chinh hinh hoc véi cac thong s6 dugc thé hién tai bang 1.
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Bang 1. Thong s6 anh vé tinh Planet chup thang 12 ndm 2020 khu vuc tinh Kon Tum

Théng s6 anh Mo ta
Band anh 3 dai mau tu nhién (Red, Blue, Green)
D0 phan giai anh | 4,7 m x 4,7 m (¢ doc cao tham chiéu 475 km)
Kich thudc Pixel | 3,125 m

b0 sau anh 8-bit
Hiéu chinh hinh | Céc hi¢u tng lién quan dén cadm bién dugc sua bang cach su
hoc dung do tir xa cam bién va mot md hinh cam bién, cac dai

dugc dong ding ky va cac hiéu tng lién quan dén vé tinh
dugc stra bang cach sir dung phép do tir xa va dit liéu thién
van tot nhat hién c6. Puoc hiéu chinh béng cach su dung
GCP va DEM tt (30 m dén 90 m dang) dén d6 chinh xac vi

tri <10 m RMSE.

Do chinh xac Dué6i 10 m RMSE

Cai tién mau sic | Puoc cai tién dé st dung tryc quan va hiéu chinh cho goc
mat troi

Toa d0 anh WGS 84, mti 48N

2.3. Phuwong phap
2.3.1. H¢ thong phan logi rirng

Ngay 15 thang 4 nam 2013, Thu tudng chinh phu ban hanh Quyét dinh s6
594/Qb-TTg phé duyét du an “Téng diéu tra, kiém ké rimg toan quoc giai doan 2013-
20167, két qua cua Dy an 13 co so dé thuc hién theo doi dién bién ring va dat ring
hang nam, 1ap quy hoach, ké hoach bao vé va phat trlen rung tir Trung wong dén dia
phuong; 14 théng tin phuc vu cho cong tic giao rimg gin véi giao dat 1am nghiép va
lam can ct thyc hién chinh sach chi tra dich vu méi truong ring quy dinh tai Nghi
dinh s6 99/2010/ND-CP cta Chinh phu. Theo d6, di thanh 1ap hé thong phén loai gom
93 loai rimg. Pay la co s& dé xay dung hé théng phén loai rimg cho tinh Kon Tum
phuc vu 1ap ban dd hién trang rung dya trén giai doan anh v¢ tinh Planet.

2.3.2. Quy trinh va phwong phdp xdy dung bin dé hién trang rieng
a. Phan mém sir dung

Str dung phan mém eCognition Developer v 9.1 theo Jalbuena, 2015 [17] dé
phan doan va giai doan anh. Bién tap va xay dung ban d6 hién trang rimg trén phan
mém ma ngudén mo QGIS, phan mém ArcGis Desktop 10.4. Pay 1a 2 trong s6 cac
phin mém GIS téi wu hién nay trong viéc bién tip va xay dung cac dang ban dd
chuyén dé.

Str dung phan mém Collect Earth ma ngudn mé va mién phi, sir dung Google
Earth va Bing Maps ho trg thu thap dir liéu mit dét trong phong tr anh vé tinh d6
phan gidi cao phuc vu cho viéc phan loai, danh gia do tin cdy va do chinh xac ctua
két qua giai doan [18].
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b. Quy trinh gidi dodn dnh va ldp ban do hién trang rirng

Quy trinh giai doan anh vién tham Planet khu vuc tinh Kon Tum duoc trinh
bay cu thé trong hinh 2.

Vong lip giai doan dnh
Khi do chinh xac <75%
- B sung dit li¢u cho b§ khoa
giai doan anh va Eip lai quy trinh

Phén doan anh
bang thut toan
Mutilresolution

Anh vé tinh Planet segmentation

N l ceraog de .o | Do chinh
Phiin loai doi 3 Giai doan, danh gia e 275% Hoan thign,

[ o ow P Phiin loai anh biing PP

Anh v¢ tinh Planet tugng nghién ciru e dg chinh xic bang v dune ban d4
sau hi¢u chinh hasmg phan mem pllRIW(Tl‘g [lfll:ﬂp RF ma triin sai so ‘::%" :‘:_:ig :'?r:gu

eCognition (Random Forest) (Confusion matrix) ol 2

I

Giai dodn, xiy
dung b{ khoa giai
dodn trong phong

Hinh 2. So d6 giai doan anh vién tham Planet xdy dyng ban do
hién trang rung tinh Kon Tum
* Xdy dung bo khoa gidi doan anh
Nhom nghién ctru tién hanh xay dyng b6 khoa giai doan anh bang phuong
phap gieo mau ngau nhién phan tang v6i sy hd tro cua phan mem ArcGis v6i téng
s6 1200 mAu, trong d6 850 miu dung dé giai doan anh va 350 mau phuc vu danh gia
d6 chinh xac, tin cay. Bo khoa giai doan anh dugc chuan hoa va dua vao kiém ching
trong phﬁn mém Collect Earth dé xé4c dinh lai trang thai rung dya trén b anh vé tinh
Google Earth va Bing Maps c6 d6 phan giai cao, d dugc tich hop trong phan mém.
Dbi véi cac khoa giai doan anh khong thé xac dinh trang thai trong phong, dugc
tong hop lai va kiém tra thyc dia bo sung.

Mot yéu cau bat budc khi xac dinh trang thai cho cac khéa giai doan anh 1a phai
cung cap 1200 khoa giai doan anh cho tdi thiéu 2 chuyén gia thuc hién mot cach doc
1ap, tong hop va loai trir nhitng mau co su sai 1éch nhiéu giita cac chuyén gia, chi st
dung cac khoa giai doan anh c6 d6 tin cay cao. Pay la budc quan trong, c6 y nghia
quyét dinh téi d chinh x4c ciia qua trinh giai doan trong phong.

* Tien xir ly anh

Trudc khi sir dung anh vién tham vao cong doan phan loai, 4nh vé tinh Plannet
duoc hiéu chinh hinh hoc, xay dung mbi twong quan giita h¢ toa do anh do va hé toa
do quy chiéu chuin. Anh vé tinh Planet khu vuc tinh Kon Tum duogc dua vé toa do
anh va hé quy chiéu WGS 84, mui 48N. Anh vé tinh Planet di duoc bl may va xir Iy
mosaic trude khi tai, vi vay, anh duoc ting twong phan va diéu chinh d6 sang cho
phu hop véi muc dich nghién cuu.

6 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 23, 09-2021



Nghién ctru khoa hoc c6ng nghé

* Phan doan anh (Multiresolution segmentation)

B6 khoa giai doan anh dugc dua vao phﬁn mém eCognition thuc hién thuat
toan phan doan Multiresolution segmentation. Baatz (2000) da dua ra va st dung
thuét toan phan doan Multiresolution, 14 k¥ thuat hop nhat dé nhom cac ving c6 diém
anh tuong tyr va cac diém lan can vao cac ddi tugng bang cach xem xét cac tiéu chi
dong nhét ctia diém anh hodc ddi twong hinh anh hién c6 [18]. Kavzoglu (2014) da
chi ra rang phan doan tao ra d6i twgng bang cach nhom cac dic tinh quang pho tuong
tu trén anh. Thuét toan phan doan Multiresolution la mot ky thuét hop nhat ving tir
dudi 1én bit dau véi cac (101 tugng mot pixel véi muc dich chia mot hinh anh thanh
cac phan ¢6 ¥ nghia, c6 mbi twong quan chit chd voi dbi tuong hodc cac khu vyc
trong thé gidi thuc chira trong anh. Phan doan anh dugc sir dung dé xac dinh vi tri ddi
tugng va ranh gidi giita cac ddi twong [19]. Trong nhitng budc tiép theo, nhitng ddi
tuong hinh anh nho hon dugc hop nhét thanh d6i twong 16n hon. Trong subt qua trinh
phan cum theo cap nay, quy trinh t6i wu hoa co ban giam thiéu tinh khong dong nhat
c6 trong sb nh cua cac ddi tuong anh thu dugc, trong d6 » 1a kich thude cia mot doan
va h 1a dinh nghia tay y v€ tinh khong dong nhat. Trong mdi bude, cap ddi tuong
hinh anh lién ké d6 duogc hop nhit. Néu muc ting truong nho nhit vuot qua ngudng
dugc xac dinh boi tham s6 ty 1€, qua trinh s€ dimg lai [9]. Su khong dong nhat vé
quang pho hodc mau sic duge mo ta theo cong thirc:

h = ZWCO'C
Cc

_ Tinh khong dong nhét do d¢ léch duge mé ta bang ty so gifra chiéu dai duong
vién trén thuc t€ / va can bac 2 cua so pixel tao thanh hinh anh nay theo cong thirc cta
Karakis et al., 2006 [13]:

l

=

* Phén logi bang thudt todn Random Forest

Theo Genuer (2020), phuong phap gan trang thai sau khi phan doan anh thyc
hién boi phan mém eCognition Developer bang phuong phap RF (Random forest) la
mot ky thuat méi dugc phat trién, phuong phap phan loai rimg ngau nhién (Random
forest) hodc rimg quyét dinh ngiu nhién 1a mot phwong phap hoc may toan dién dé
phan loai, hoi quy va cac nhiém vu khac, hoat dong béng cach xay dung rat nhiéu
cdy quyét dinh trong thoi gian dio tao va dua ra 16p d6 1a phwong thirc cua cac 1op
(phan loai) hoic du doan trung binh (hdi quy) cua timg cay [12].

* Kiém dinh két qua phdn logi

De kiém tra két qua giai doan anh, phuong phap lya chon ngau nhién dugc sir
dung, mdi trang thai tbi thiéu 10 diém, sau d6 tién hanh xac minh hién trang ngoai
thuc dia va so sanh voi ket qua giai doan. Trong truong hgp d6 chinh xac nho hon

75% thi nguoi giai doan can xem lai quy trinh giai doan va phuong phap lay khoa
giai doan dé nang cao d6 chinh xac cta ban dd sau phan loai [14]. Qué trinh nay
duoc thuc hién theo cac budce sau:
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- Xay dung ma tran sai s6 (Confusion matrix) giita két qua phan loai v&i miu
kiém ching va danh gia chi sé6 Kappa (K). Theo Congalton (1999), bang ma tran la
phuong phap hiéu qua nhat dé danh gia do chinh xac [10].

- Panh gia d6 chinh x4c tong thé (Overall Accurracy)

- Banh gia d6 chinh xac nguoi dung (user accuracy)

- Panh gia d6 chinh x4c ban db (Producer accuracy).

Hé s6 Kappa duoc sir dung 1a thudce do danh gia d6 chinh xac phan loai. Pay
1a hé s6 tién ich cua tat ca cac nguyén td tir ma tran sai s6. N6 1a su khac nhau co
ban gifta nhimng gi ¢6 thuc vé sai s6 do 1éch ctia ma tran va tong s6 thay ddi duoc chi
ra boi hang va cot [14]. Cong thirc xac dinh chi s6 Kappa nhu sau:

NYio1 Xii — Yi1(Xiv — X41)
N? — z=1(Xi+ — X41)

Trong d6: r - S& lugng cot trong ma tran anh; Xii - s6 luong pixel quan sat
dugc tai hang i va cot i (trén duong chéo chinh); Xi: - Téng pixel quan sat tai hang i;
X1 - téng pixel quan sat tai cOt i; N - téng sb pixel quan sat duoc trong ma tran anh.

Hé s6 Kappa thuong nam giita 0 va 1, gia tri nam trong khoang nay thi do
chinh xé&c cua sy phan loai dugc ch?ip nhan. Theo Cuc Pia chét My, Kappa cé 3
nhom gia tri: K > 0,8: do chinh xéc cao; 0,4 < K < 0,8: @6 chinh xac vira phai; va
K < 0,4: d6 chinh x4c thip.

* Thong ké két qua phan loai va ldp ban do hién trang rimg

Sau khi kiém dinh két qua phan loai dat yéu ciu, tir 10p thong tin hién trang
rimg tién hanh bién tdp va xay dung ban dd hoan chinh ty 1& 1/100.000 duya trén
phan mém Arcgis 10.4 va Mapinfo Pro 15.0. Thong ké két qua phan loai theo céc dit
liéu hién trang ring da phéan loai dya trén phf?ln mém Excel 2016, dua ra cac thong
sO vé dién tich cac loai rimg.

3. KET QUA VA THAO LUAN

3.1. Bo khéa gidi doan anh

Can cr két qua giai doan trong phong cua hai chuyén gia doc lap trén phan
mém Collect Earth, di loai trir cic mau khéa anh c6 két qua giai doan véi do tin cay
thip va dua ra bo mau khoa anh bao gom 800 mau dung cho giai doan anh, tirc da
loai trir 50 mau so véi két qua phan phdi mau ban dau va 299 mau kiém ching két
qua giai doan sau khi loai trir 51 mau khong dat do tin cay (hinh 3). Theo Kavzoglu
(2014) va Tran Quang Bao (2011), v&i s lugng bo khoa giai doan anh bao gdm 800
mau va 299 mau kiém chung, di dap ung dugc yéu cau vé sé lwong mau giai doan
cho khu vuc tinh Kon Tum [19, 20].
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CHU GIAI

= Méu kho4 anh kiém chimg » 8. Rimg la kim

B |. Rimg la rong thuong xanh giau ® 9. Rimg hén giao I rong, I kim
- 2. Rimg I4 rong thudng xanh trung binh ® 10, Rimg tréng

™ 3. Rimg 4 rong thuong xanh ngheo * | 1. Pat rong khac

¥y, Rimg la rong thuomg xanh phuc héi 492, Mat nude

O 5. Rimg rung ld  13. Dan cu

4 6. Rimg tre mia @ 14, bat khic

@ 7. Rimg hén giao go. tre nita

Hinh 3. Vi tri mau khéa anh giai doan va kiém chtng

Sau khi xir Iy da thu dugc hé thdng bo khoa giai doan anh cho cac kiéu rimng
gom: (1) Rimg 1a rong thuong xanh (LRTX) giau (93 méu); (2) Rung LRTX trung
binh (104 mau); (3) Ring LRTX nghéo (58 mau); (4) Ring LRTX phuc hoi (79
mau); (5) Ring rung 14 cdy ho Dau (rimg khop) (10 méu); (6) Rimg tre nta (47
mau); (7) Ring hdn giao gd, tre ntra (73 mau); (8) Rung 14 kim (33 mau); (9) Ring
hén giao 1a rong, 1a kim (25 mau); (10) Ring trong (85 mau); (11) Dét tréng khac
(57 mau); (12) Mit nudc (25 mau); (13) Dan cu (18 mau); (14) Dat khac: dat nong
nghiép,... (93 mau).
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3.2. Pj tin cy ciia két qua phan loai

Panh gia mic d6 chinh xac tong thé cua két qua giai doan dat 82% va hé sb
Kappa = 0,801. Sy sai 1éch xudt hién nhiéu & cac nhom mau khoéa tir 1 dén 4, véi do
chinh x4c ban d6 & muc 71% dén 73% (bang 2). Day la cac nhém trang thai rimg
LRTX tir giau dén phuc hoi, 1a nhiing trang thai kho giai doan. Nhom mau khéa s 9
c6 d6 chinh x4c cao nhat (94% @0 chinh xac ban dd), nhém mau khoa sb 14 co6 do
chinh x4c 92% do chinh x4c ban d5. Cic nhém mau khoa giai doén s 7, 8, 10, 11,
12 déu c6 d6 chinh x4c twong déi cao (89-90% d6 chinh xac ban dd).

Bing 2. Két qua ma tran sai so giita két qua phan loai va mau khéa anh kiém ching

PIEM KIEM CHUNG MAT PAT PANH GIA
P | Po

i chinh | chinh i

FCM |1|2|3|4|5|6|7|8|9/[10{11[12|13|14|Téng| xic | xac |Tong
nguoi| béin
dung | do

1 (215 26 | 81% | 72% | 82%
2 41200111 26 | 77% | 71%
3 1]1]18]1 21 | 86% | 72%
4 2011(3119 25 | 76% | 73%
5 1|1]14]2 18 | 78% | 78%
6 1 12011 15 | 80% | 75%
R 7 111181 22 | 82% | 90%
E 8 1[1]1]1 17| 1 22 | 77% | 89%
9 111 15 1 19 | 79% | 94%
10 1)1 16 18 | 89% | 89%
11 1 1 117 1 21 | 81% | 89%
12 17| 2 19 | 89% | 89%
13 117] 2| 20 | 85% | 81%
14 L1 1]1]23 27 | 8% | 92%

TONG |29 |28(25(26|18(16 (2019|1618 |19|19|21|25| 299

3.3. Ban d va thong ké hién trang rirng tinh Kon Tum

Tir két qua giai doan anh vé tinh, ban dd hién trang rumg tinh Kon Tum nim
2020, ty 1¢ 1/100.000 da duoc thanh 1ap (hinh 4). Theo bang 3, tong dién tich rimg
clia tinh Kon Tum 13 621356 ha, chiém 64% tong dién tich lanh tho tw nhién. Trong
d6, c6 mot s6 kiéu rimg dac trung cho khi hau nhiét d6i gié mua cao nguyén tai khu
vyc tinh Kon Tum: Rimg LRTX, rung khop, rung tre nira, rung hdn giao gb va tre
nua, rung la kim, rimg hon giao 14 rong 14 kim, rung trong va dat khong c6 rimg. S6
liéu tai Bang 3 cho thay, tong dién tich c6 rimg bao gdm rimg ty nhién va rimg trong
la 621356 ha, trong d6 dién tich ring ty nhién 1a 547759 ha chiém 88%; dién tich
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rumg trong 14 73597 ha chiém 12% t6ng dién tich ¢ rimg. Trong do, rimg LRTX
chiém dién tich 16n nhat, voi tong dién tich 387472 ha (trén 70% tong dién tich rimg
ty nhién Kon Tum). Rumg hén giao 14 rong 14 kim ciing chiém dién tich kha 16n, voi
khoang 14% tbng dién tich rimg tu nhién. Kiéu rimg dic trung cho dai ndi trung
binh va nui cao tai khu vuc tinh Kon Tum 1a rirng 14 kim ¢6 dién tich 30143 ha,

chiém 5,5% téng dién tich dt rung ty nhién.

HIEN TRANG RUNG
Rimg LRTX giau
Rifng LRTX trung binh
Rirng LRTX ngh&o
Rimg LRTX phuc hdi
Rimg rung |2 (rimg khop)
Riing tre nita

Ry hén giao gd, tre nita
Rimg 1a kim

" Rimg hén giao I3 rang. 14 kim
Rimg tréng

B (ool ROF E
|

Mat nude
Dan cuf
Délt khac: dat nong nghiép. ...

Dat tréng khac et

Hinh 4. Ban d6 hién trang rimg tinh Kon Tum ndm 2020 thanh 13p tir di liéu anh Planet
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Bang 3. Théng ké dién tich theo hién trang rung dua trén ban dd thanh lap
tr dit liéu anh Planet nam 2020 tinh Kon Tum

Dién tich
Ky (ha) Ky Dién tich (ha)
hicu Hién trang rimg theo ban hi¢u Hién trang theo bin do
ma do s ma rung str dung anh
khoa dung dnh | khéa Planet
Planet
I | Rirng tie nhién 547759 | 11 | Rirng trong 73597
1 Rung LRTX giau 87667 | 10 | Rimg trong 73597
2 Rung LRTX trung binh 73794 | 111 | Khong co rirng 349437
3 | L4 LRTX nghéo 55413 | 11 | Dét trong khac 155110
4 | La LRTX phuc hoi 170598 | 12 | Mat nudc 14862
5 Rung rung 14 2067 | 13 | Dancu 38140
6 | Ring tre ntra 17476 | 14 | DAt khic, nong 141325
nghiép
7 R}Ing hon giao g0, tre 76127
nia
8 | Rungla kim 30143 TONG 970793
9 R’u’r%g hon giao 14 rgng, 34471
14 kim

So sanh véi cac dit liéu theo ban do hién trang rimg thudc chuong trinh kiém
ké rumg toan qudc st dung anh SPOT [21] va ban db rimg chu ky IV sir dung anh
Sentinel 2 [22] (hinh 5), nhan thdy, d6 sai léch d6i véi cac kiéu rimg ty nhién, rimg
trong hay dit khong c6 rimg déu ¢ muc nho. Theo do, dién tich ring tu nhién theo
anh Planet vao khoang 56%; rumg trong 13 8% va dat khong c6 ring khoang 36%,
gin twong dwong véi s liéu dién tich rimg theo chwong trinh kiém ké ring toan
qudc sir dung anh SPOT (lan luot 12 58%, 8% va 34%) (s6 lidu trong chuong trinh
“Piéu tra, ddnh gia va giam sat tai nguyén rimg qudc gia giai doan 2016 - 20207, dbi
voi tinh Kon Tum nam 2020). S4 liéu hién trang rung khi sit dung anh Planet c6 d6
sai 1&ch it hon so v6i anh Sentinel 2 d6i voi két qua kiém ké rimg tir anh SPOT. Két
qué kiém tra rimg 1a két qua chinh thirc dugc Bo Nong nghiép va Phét trién nong
thon st dung dé théng ké dién tich rung tai Viét Nam. Déi véi két qué hién trang
rimg theo anh Sentinel 2, dién tich rimg tu nhién khoang 70%; rimg trong 3% va dét
khong c6 rimg khoang 27%. Két qua nay chénh 1éch kha nhiéu so véi dit liéu kiém
ké rimg st dung anh SPOT d3 cong bd. Theo do, két qua dién tich rung tu nhién
theo anh Sentinel 2 chénh l1éch 12% téng dién tich so véi dit lidu kiém ké rung, rung
trong 1a 5% va dat khong co rimg 1a 7%.
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Dién tich theo

Dién tich theo Dién tich theo anh Sentinel 2

anh Planet (ha) anh SPOT (ha)

(ha)
Rimng tw nhién 547759 562313 673674
Rimg trong 73597 79278 33179
DAt khéng 6 rimg 349437 329203 263940

B Dit khong c6 rimg ™ Rimg trong Rung tu nhién

Hinh 5. Dit liéu ban d6 hién trang rung thanh 1ap bﬁng cac loai anh khac nhau

Nhian théy, dbi véi cac dir liéu anh vé tinh mién phi, stt dung anh Planet dem
lai két qua hién trang rimg tuong d6i chinh xac so v6i ban dd hién rimg toan qudc.
Pay dugc xem 13 huéng di méi trong viéc thanh 1ap ban do hién trang rimg voi
nguén anh v¢ tinh khong mét phi, dem lai d6 tin cdy cao trong cong tac phén loai,
quéan 1y va bao vé rimg & quy mé dia phuong va qudc gia giai doan hién nay.

4. KET LUAN

- V6i tong s6 mau khoa anh 1a 1200 mau, di loai bo cic mau anh khong dap
tng do chinh xéac va str dung 800 mau phuc vu cong tac giai doan anh cung véi 299
mau dé kiém chimg. Bo khoa giai doan anh phuc vu xay dung ban do hién trang
ring tinh Kon Tum véi 14 kiéu trang thai trong d6 c¢6 10 trang thai ¢ rimg va 4
trang thai khong rimg. Sau khi giai doan anh Planet, két qua danh gia do chinh xAc,
tin cdy bang phuong phap xay dung ma tran sai s6 gitta két qua phan loai va miu
khoa anh kiém chung dat d¢ chinh xac téng thé 82%, hé sb Kappa dat 0,801.

- Toan bo anh vé tinh khu vuc tinh Kon Tum duoc phéan thanh 30896 ddi twong,
dwa vao trang thai ciia bo mau khoa anh giai doan cac ddi trong, duoc phan thanh 14
trang thai rimg khac nhau véi sy hd tro ciia phan mém eCognition Developer 9.0 dya
trén phuong phap phan loai anh Random forest. Két qua da xay dung thanh cong ban
dd hién trang rimg tinh Kon Tum ty 1& 1/100.000 véi tong dién tich c6 rimg 14 621356
ha, (chiém 64% tong dién tich lanh tho), trong d6 dién tich rimg ty nhién 1a 547759 ha
tuong img 88% va dién tich rimg trong 1a 73597 ha, chiém 12% tong dién tich c6 rimg
thoi diém thang 12/2020.

- Véi d6 chinh xac va hé sd Kappa cao, cho thay tinh kha thi va ung dung thuc
tién ctia nghién ctru. Két qua nghién ctru gop phan nang cao kha ning timg dung vién
tham dé xay dung ban dd hién trang rimg. Tir liéu anh Planet 1a dir liéu kha dung véi
chi phi thap va hiéu qua cao phuc vu xdy dung ban do hién trang rimg va danh gia
bién dong rung qua cac thoi ky. Day la tu liéu quan trong trong cong tac quan 1y,
bao ton va phat trién tai nguyén rimg ¢ nudc ta giai doan hién nay.
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SUMMARY

APPLICATION OF PLANET SATELLITE IMAGE TO ESTABLISH
A FOREST STATUS MAP IN KON TUM PROVINCE, VIET NAM

This paper describes the process of creating a forest status map in Kon Tum
province, Vietnam using Planet satellite images captured in December 2020 and the
image interpretation keys belonged to 14 land cover types. With the aid of
eCognition Developer software the satellite images were segmented into 30,896
objects and the forest status map was established with an accuracy of 82%, the
Kappa coefficient is 0.801. The total forest area in Kon Tum is 621356 hectares
(64% natural area of Kon Tum), including 547759 hectares of natural forests (88%)
and 73597 hectares of planted forests (12%). The results of the article are good
references for studies on satellite image application in forest classification, forest
management and forest monitoring.

Keywords: Satellite image, Planet, forest status map, remote sensing, anh vé
tinh, Planet, ban do rung, vién tham.
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