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TOM TAT

Nghién ctru da sir dung mo hinh CA-Markov nhu mét céng cu hd trg dé phan
tich va du bao xu hudng thay dbi tham phi/sir dung dét (LULC) trong d6 c6 16p
phti rimg tai tinh Dik Nong. Dau tién nghién ciru da so sanh d¢ chinh xéc cua
phuong phap phan loai theo hudng dbi tugng OBIA (Object Based Image
Analysis) va phan loai dua vao pixel MLC (Maximum Likelihood Classification)
dé phan loai anh vé tinh Landsat nam 2017. Két qua cho thdy phuong phap OBIA
c6 do chinh xac cao hon 10% so vdi phuong phap MLC. Vi vdy phuong phap
OBIA da dugc st dung dé phan loai cac anh v¢ tinh Landsat trong toan b giai
doan tir 1989 - 2017. Trong budc tiép theo, k¥ thuat GIS da dugc ding dé phan
tich thay d6i LULC dya vao anh vé tinh da thoi gian da dugc phén loai. Két qua
chi ra dién tich rimg ty nhién tir ngm 1989 dén nam 2017 da giam khoang 54%.
Trong budc cudi cing sit dung ma tran dich chuyén tir mo hinh CA-Markov,
phan b khéng gian LULC nam 2026 da dugc md phong dwa trén 2 ngudn dit
liéu 1 LULC va phan tich da nhan t5 (MCE) gdbm mét s6 nhan t6 tur nhién va xa
hoi. Két qua phan tich cho thdy, néu khong co ké hoach dé bao vé rimg hiéu qua
hon, kha nang dén nam 2026 rimg tiép tuc giam tir 34% (nam 2017) con 30%,
twong tmg dién tich ring tu nhién s& mat khoang 29.000ha, chiém 16% tong dién
tich thay ddi.

Analysis of land use/land cover change in Dak Nong province using
multitemporal satellite images and markov

The study used the CA-Markov model as a support tool to analyze and forecast
the trend of land use and land cover change (LULC) including forest cover in
Dak Nong province. Firstly, classification accuracy of the two methods of
OBIA (Object Based Image Analysis) and MLC (Maximum Likelihood
Classification) was evaluated and compared using Landsat satellite image
captured in 2017. Results show higher accuracy was found by OBIA with 10%
compared to MLC method. Therefore, OBIA was applied to classify a dataset
of multi-temporal Landsat satellite images collected from 1989 to 2017. In the
next step, GIS techniques were used to analyze LULC changes based on LULC
maps classified as mentioned above. The results indicated that a significant
decreasion of natural forest areas from 1989 to 2017 were detected by around
54%. In the final step, using the transition matrix from the CA-Markov model,
the LULC spatial distribution in 2026 was simulated based on two data
sources, LULC and multifactor analysis (MCE), including a number of factors.
natural and social. Analysis results show that, if there is no plan to protect
forests more effectively, the possibility of forests will continue to decrease
from 34% (in 2017) to 30% in 2026, corresponding to the loss of natural forest
area of 29,000 ha in Dak Nong province.

101



Tap chi KHLN 2019

Nguyén Thi Thanh Huong et al., 2019(2)

L. DAT VAN DE

Mot trong nhimg thach thirc toan cidu quan
trong nhat trong thé ky XXI nay lién quan dén
viéc quan 1y su bién ddi bé mat trai dét xay ra
thong qua nhitng thay doi tham phii (Daniels et
al., 2008). Thay d6i tham phu 13 hau qua gian
tiép hoic truc tiép do con nguoi dé dam bao
nhiing nhu ciu thiét yéu tir viée chuyén doi,
tac dong lam thay d6i muc dich st dung tai
nguyén rung. Tuy vay viéc chuyén d6i tu phat,
khéng hodc thiéu cic quy hoach lam cho
ngudn tai nguyén ngdy cang trd nén can kiét,
hdu qua cta nhitng tham hoa tir viéc st dung
khong hop 1y ngudn tai nguyén rimg la dicu
kho tranh khoi. Chinh vi vay phén tich nhiing
thay d6i nay lam co s quan 1y ngudn tai
nguyén thién nhién va bdo toan dugc moi
truong 14 rat can thiét.

Vién tham déng vai trd 12 mot cong cu quan
trong trong viéc danh gia mirc d§ anh huodng
mai trudng boi cac hoat dong khai thac dbi véi
canh quan. Tuong ty nhu vay nan pha ring va
1d Iyt ciing c6 thé dugc do luong bang anh vé
tinh da thoi gian (Akiwumi va Butler, 2008).
Vi vay vién tham d3 tré thanh mot cong nghé
quan trong dé giam sat thay d6i LULC (Turner
et al., 2007). Theo d6 ty 1¢ va mo hinh khong
gian ciia sy thay d6i LULC ciing c6 thé thiét
lap duoc ban do bang cach st dung vién tham
(Turneret et al., 2007).

Trong phan loai anh vé tinh dé tao 1ap dit lidu
thay doi LULC, hau hét céc nghién ctru si
dung tiép can theo hudng pixel dé phan loai anh
¢6 d6 phan giai tir cao nhu SPOT5 (Tran Thi
Thom va Pham Thanh Qué, 2014), trung binh
nhu anh Landsat (Nguyén Thi Thanh Huong va
Poan Minh Trung, 2018) dén d6 phan giai thap
nhu Modis (Lé Van Diing va L& Phuong Thao,
2015); trong khi d6 phan loai OBIA thuong
duoc st dung vdi anh c¢6 d§ phan giai cao hodc
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rét cao nhu Zhou va Troy (2008); Lam Van Tén
va dong tac gia (2014); Nguyén Tir Ptic va dong
tac gia (2016); Pham Van Duan va dong tac gia
(2016); Trinh Hoai Thu va ddng tac gia (2012).
Két qua ctia nhitng nghién ciru nay di ching
minh ddi vdi cac anh c6 d6 phéan giai cao hoac
rét cao, phan loai theo huéng ddi twong thuong
cho két qua chinh xac cao hon so vdi tiép can
dua trén pixel.

Tuy vay nghién ctru cia Ngé Thi Thuy Phuong
va dong tac gia (2018) da thir nghiém st dung
anh v¢ tinh véi d0 phan giai trung binh la
Landsat 8 OLI d phan loai anh thanh 7 loai
LULC bing phuong phap OBIA. Két qua danh
gia do chinh xac chung dat 81,9% véi hé sb
Kappa 1a 0,778. Két qua nay cho thdy c6 kha
nang str dung phuong phap phan loai huéng déi
khéng chi ddi véi céc loai dit liéu anh vé tinh ¢6
d6 phan giai cao ma con c6 thé ap dung vdi cac
loai anh cé d6 phan giai khong gian trung binh
nhu anh Landsat.

Phéan tich va du bao xu hudng thay doi sir
dung dit 1a quan trong trong chinh sach st
dung dat ké ca dit 1am nghiép. Thay dbi st
dung dat trong thuc té cho thdy thuong lam anh
huong rat 16n dén dién tich rimg. Chinh vi vay
dd c6 nhitng nd lyc s dung cac cong cu ky
thudt cung véi dit liu anh v¢ tinh da thoi gian
dé du bao nhimng thay dbi nay trong tuong lai.
Tran Vii Khanh Linh (2016), Phan Hoang Vii va
dong tac gia (2017) da dung chudi CA-Markov
cung vé6i phuong phap théng ké mé ta dé du
bao LULC. Tuy viy chét luong ciia mé hinh du
béo chua dugc d& cép trong cc cong bd nay.
Nghién ctru ciia Quintero va dong tac gia
(2016), Yirsaw va ddng tac gia (2017) da sir
dung mé hinh chudi CA-Markov dé du bao
LULC, tuy nhién két qua du bao va két qua
phan loai vao thoi diém twong dong thi chua
dugc dé cap. Mot nghién ciu gﬁn day cua
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Nguyen Thi Thanh Huong va Ngo Thi Thuy
Phuong (2018) da dé cap dén su so sanh nay,
tuy vay di liéu dugc céac tac gia st dung la anh
SPOTS c6 d6 phan giai cao véi chi phi mua anh
dat, dong thoi tiép can cla céac tac gia 1a phan
loai dua vao pixel. Hon nita nghién ciru ciing
chi thuc hién trong pham vi hep (1 huyén cua
tinh Dak Nong).

Tir cdc van dé duge thao luan & trén cho théy
can c6 tha nghiém dé lam rd kha nang Ung
dung ctia phuwong phap OBIA ddi véi anh vé
tinh c¢6 d§ phan gidi trung binh nhu anh
Landsat so vdi cac phuong phap truyén thong
l1a dua vao pixel; déng thoi st dung mé hinh
CA-Markov dé phan tich xu huéng LULCC
trong turong lai trong pham vi 16n nhu mot tinh
ciing can dugc quan tam.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Nghién ctru da stir dung tap hop cac canh anh
Landsat dugc thu nhan trong cac nam 1989,
1995, 2001, 2005, 2008, 2014 va 2017 tai
khu vuc tinh Dik Nong, tham chiéu hé toa
do UTM ¢ cot 48 (UTM 48N). Cac anh nay
duogc khai thac mién phi tr mang Internet
qua dia chi: https://earthexplorer.usgs.gov/.
Mot s6 canh anh duge ké thira tir b dit liéu
anh dugc xir 1y truc tuyén tir Google Earth
Engine cia Nguyén Thi Thanh Huong va
ddng tac gia, 2017.

Dit liéu duogc thu thap dé phan loai va kiém dinh
dua vao phdi hop nhiéu cach thic nhu: dwa vao
kinh nghiém, dir liéu ban db co sin, anh c6 do
phan giai cao Google Earth va diéu tra thyuc dia.

Nghién ctu di sit dung phan mém Google
Earth, Envi 4.7, eCognition Developer 9.2 dé
xtt Iy anh; phin mém IDRISI Taiga dé du bao
xu hudéng LULCC, trong khi ArcGIS 10.3

dugc dung dé phan tich LULCC va xay dung
céc loai ban d6 chuyén dé.

2.2. Phuwong phap nghién ciru
2.1.1. Pia diém nghién ciru

Nghién ctru dugc thuc hién tai tinh Pik Nong
(Hinh 1), nim & phia Ty Nam cia ving Tay
Nguyén, doan cudi diy Truong Son; dugc
xac dinh trong khoang toa d¢ dia ly: 11°5°
dén 12°50” vi d¢ Biac, 107°13” dén 108°10°
kinh d¢ Bong.

Hinh 1. Vi tri dia ly khu vuc nghién ctru

2.2.2. Phwong phdp nghién ciru

Phén logi hwéng doi twong OBIA

Dua vao phin mém eCognition Developer 9.2
dé phan loai anh vé tinh theo phwong phap
phan loai huéng ddi twong. 7 band cia &nh
Landsat 8 tir band 1 dén band 7 c6 cing do
phan giai khong gian 1a 30 x 30 m da dugc
st dung dé thuc hién phan loai. Thuét ton
Multiresolution Segmentation dugc ap dung
dé phan doan anh véi tham sé ban dau la
Scale = 20, Shape = 0.1. Sau d6 tién hanh thay
ddi céac tham sb Scale véi bude nhay 1a 10, cu
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thé 1a 20, 30, 40 va tham s§ Shape bét dau tir
0.1, v6i budc nhay 13 0.1, cu thé 12 0.1, 0.2, 0.3,
0.4. Kavzoglu va Yildiz (2015) da chi ra tham
s0 Compactness c6 anh huéng khong déng ké
dén viéc tao cac vung ddi tugng phéan doan do
d6 dugc quy thanh mot gia tri khong dbi bang
gia tri méc dinh ban dau 12 0.5. Do vay tham )
Compactness s€ dugc 4n dinh gia tri mac dinh
13 0.5. Thay dbi cac tham s6 s& anh huong dén
phan doan cac ddi twong, nhd vy co thé quan
sat truc tiép cac ddi tugng da dugc phan doan
dé lira chon tham s6 nao phan doan ddi tuong
sat vdi thue té nhat. Dua vao anh da duoc phéan
doan cung véi bo dir liéu mau phan loai da thu
thap, thuat toan tao mau phéan loai Standard
Nearest Neighbor duogc st dung dé gan vao cac
ving da dugc phan doan dé phén loai cho toan
bd khu vuc. C6 9 loai LULC da dugc phan biét
bao gdm: rimg thuong xanh, rimg ban thuong
xanh, ring khop, rung tréng, dét néng nghiép,
cao su, dat khéc, khu dan cu va mat nuge. Trong
d6 dét khac bao gdm céc loai LULC hién thi khé
phan biét v4i nhau trén anh nhu trang co, cay
bui, dat trong, dat chua ¢ quy hoach sir dung,
dét bo hoang hoa, dién tich chua thanh ring, cao
su hodic cay cong nghiép mdi trong.

Phan loai Maximum Likelihood

MLC Ia phuong phap phan loai c6 kiém dinh
dua vao pixel. Nghién ctiu dua vao phuong
phap phan loai MLC trong phan mém Envi 4.7
dé phan loai anh vé tinh bao gdm cac budc
nhu sau:

e Tao cac ving mau hudn luyén (training data)
cho mo hinh phan loai dya vao dir liu thu thap
nhu d3@ mo ta o trén.

e Ciac ving mau dai dién cho cac 16p phu dugc
kiém tra mic do phén biét dua theo 2 tiéu chi
thong ké 1a Jeffries - Matusita va Transformed
Divergence (Richards, 1999): Mtrc d6 phan biét
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clia cac cdp loai tham phu cia cac viung mau
thay doi tir 0 dén 2. Néu muc do phan biét >
1,99 chi ra mirc d6 phan biét t6t nhat. Néu mirc
d6 phan biét thip thi cin cai thién bang cach
chon lai ving mau dé tang d6 chinh xac khi
phén loai. Trong truong hop muc d6 phan biét
<1 thi nén gdp cac loai tham phu cé d§ phan
biét kém lai v6i nhau. Trong nghién ciru nay
mirc d phan biét dat tir 1,5 - 2,0.

e Phén loai LULC: Dya vao cac vung ROI
mau (Region of Interest), nghién ctru str dung
thuat toAn MLC dé phén loai anh thanh 9 loai
LULC nhu d3 dé cap & trén.

Ddnh gid va so sdinh két qua phin logi dwa
vao 2 phwong phdap OBIA va MLC

Theo Congalton va Green (1999), bang ma tran
1a phuong phap hiéu qua nhit dé danh gia do
chinh x4c. Theo d6 nghién ctru da danh gia két
qua phén loai dua trén cac chi ti€u la dd chinh
x4c toan bd (Overall Accuracy-OA), hé sb
Kappa, d6 chinh x4c ngudi san xudt (Producer
Accurary-PA) va d§ chinh xac nguoi st dung
(User Accuracy). Dit liéu ving mau kiém dinh
la dit licu doc lap (khong tham gia vao phan
loai) dugc dung chung dé kiém dinh d6 chinh
xac cho ca 2 phuong phap OBIA va MLC.

Sau d6 st dung phuong phap c6 do chinh xac
cao hon dé phan loai cho cac anh con lai (dnh
nam 1989, 1995, 2001, 2005, 2008 va 2014).

Phan tich LULCC (Land use Land Cover
Change) qua cdc giai doan tir 1989-2017

Dé phan tich LULCC can c6 ban ¢6 LULC &
hai thoi diém, nghién ctru thuc hién chuyén cac
anh phan loai vao phan mém ArcGIS dé phan
tich LULC qua céc giai doan 1989-1995, 1995-
2001, 2001-2005, 2005-2008, 2008-2014 va
2014-2017. Str dung cong cu phan tich Tabulate
Area, cong cu Raster Calculator trong phéan
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mém ArcGIS dé phan tich LULCC (Nguyén
Thi Thanh Huong, 2015).

St dung chuéi Markov dé dw bio LULC va
kiém chitng vdi két qud phén logi

Str dung md hinh chudi CA-Markov trong
phian mém IDRISI Taiga, ddng thoi sir dung
cong cu danh gia da ti€u chi (Multi Criteria
Evaluation-MCE) dé tao ra cac quy luat
chuyén dbi cua cac nhén té anh hudng dén 16p
pha. Mot s6 nhan t6 anh huéng duge sir dung
gém: do cao, d6 ddc, duong giao thong va
song sudi.

- Xdy dung bdn do da nhén t6 (Multi Criteria
Evaluation-MCE)

Mic du c¢6 nhiéu nhan t& anh huong dén
LULCC, tuy vdy trong pham vi va ngudn luc
cta nghién ctru hién tai, ching t6i chi sir dung
nhitng dit liéu ¢6 sin gdm nhén té d6 déc, do
cao, song sudi va duong giao thong. Cac nhan
t6 nay duoc phan thanh cac cip nhu duoc trinh
bay trong bang 1.

Bang 1. Mo ta phan cdp cac nhan td

Don vi: met (m)

Nhan té Cap1 Cép2 Cap 3 Cip 4 Cap 5

Do cao <600 600-800 800-1000 1000-1300 >1300

Do dbc <10 10-20 20-30 30-40 >40
Giao thdéng <1000 1000-2000 2000-4000 4000-8000 >8000
Song sudi <200 200-400 400-600 600-800 >800

Dua trén céac cfip nhan t6 da dugc phan chia, sir
dung cong cu DecisionWizard trong phin mém
IDRISI Taiga dé xay dung ban d6 da nhan t4.

- Xay dung ma trin chuyén dich dwa vao
chudi Markov trong ph?m mém IDRISI Taiga
Ma tran chuyén dich theo mo6 hinh chuyén dich
Markov cho phép dua vao 2 anh da phan loai ¢
hai thoi diém khéc nhau dé xéc dinh ma trén
chuyén dich ¢6 quy luat trong cic giai doan
(Logsdon, 1996). Nghién cuu st dung cong cu
Markov trong phan mém IDRISI Taiga dé xéc
dinh ma tran chuyén dich gitra cac LULC trong
giai doan nghién cuu.

- Dy bao LULC dua vao phian mém IDRISI
Taiga

Dy bao LULC dua trén anh phan loai nam
2008 va nam 2014 cung chudi dich chuyén

Markov. Pé du bao LULC nghién ciru sir dung
md hinh chudi CA-Markov trong phdn mém
IDRISI Taiga dua trén cac ngudn dau vao: i) anh
phan loai nam 2014 (LULC 2014); ii) chuéi dich
chuyén Markov va iii) cdc anh phdn tich da tiéu
chi MCE.

- Kiém chirng két qua duw bao véi két qua
phén loai anh vé tinh trong cung thoi diém
Sau khi c6 dugc két qua du bao LULC nam
2017 bang md hinh chudi CA-Markov, nghién
ctru so sanh két qua phan loai LULC tir anh vé
tinh cing thoi diém 1a nam 2017. St dung
cong cu Validate trong phan mém IDRISI dé so
sanh hai két qua thong qua chi s6 K-Kappa
(Landis va Koch, 1977). Hé s K ¢6 gia tri tir 0-
1. Trong d6 0 giai thich cho sy khong phu hop
gitra thuc té va du bdo trong khi d6 1 thé hién
mbi quan h¢ chat ché gitta du bao va thuc té.
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III. KET QUA VA THAO LUAN

3.1. Panh gia d9 chinh xic két qua phén
loai ciia 2 phwong phap OBIA va MLC

Str dung anh v¢ tinh Landsat nam 2017 dé
phan loai theo 2 phuong phap OBIA va MLC.

Déi véi thudt todn phan logi OBIA

Sau khi thir nghiém cac tham sé phan doan va
danh gia d6 chinh xac phan loai cua cac cap
tham sd, nhan thiy véi gia tri tham sé Scale =
40 va Shape = 0.3 két qua phan loai dat duoc
t6t nhit ciing nhu thoi gian phan loai kha
nhanh. Vi vady nghién ctru da st dung 2 tham
s nay dé phan loai anh vé tinh thanh 9 loai
LULC.

Déi véi phin loai MLC

Viéc kiém tra mac do phén biét cua cac viung
mau cho thiy céc cap ving miu déu c6 do
khac biét >1,4, vi vy dam bao su phan biét ro
gitta cdc vung mau (Richards, 1999). Do vay
nghién ctru da sir dung céc ving mau nay dé
phan loai 9 16p phu véi phuong phap MLC.

Str dung cac vung mau doc lap (tic 1a ving
mau khong tham gia phan loai) dé danh gid do
chinh xéc phan loai. Két qua cho thdy OBIA c6

d6 chinh xé4c téng thé va hé s6 Kappa cao hon
han so véi MLC. Cu thé OA cua OBIA 1a
82,30% trong khi OA cua MLC dat duoc 1a
71,65%. Muc d9 chénh 1éch OA 1a 10,65% va
Kappa 12 0.18. Pong thoi cac chi tiéu mo ta
thong ké déu cho thay d6 chinh x4c thanh phan
ctia phuong phap OBIA déu cao hon so véi
MLC. Két qua nay ciing trong dong véi mot
s6 nghién ctru nhu Robert and Norman, 2010;
Tedros va ddng tac gia, 2017. Céc tic gia ndy
déu cho thiy phuong phap OIBA déu cho két
qua chinh xac hon MLC khi st dung anh c6 do
phan giai cao dé phan loai nhu SPOT,
Quickbird.

3.2. Phan tich LULCC qua cac giai doan tir
1989-2017

Phan logi dnh vé tinh da thoi gian bang
phwong phdp OBIA

Vi OBIA d3 thé hién két qua c6 do chinh xac
cao hon so MLC, nghién ctru da str dung phuong
phép nay phan loai cac anh v¢ tinh con lai (1989,
1995, 2001, 2005, 2008 va 2014). B¢ chinh xac
téng thé (OA) va hé sb Kappa (K) cta cac nam
duoc tong hop trong bang 2.

Bang 2. Do chinh xéc tong thé va hé s6 Kappa tir nim 1989 dén nam 2017

Nam Do chinh xac tdng thé (%) Hé sé Kappa
1989 87,0 0,84
1995 87,0 0,84
2001 87,6 0,85
2005 84,6 0,82
2008 85,6 0,83
2014 83,3 0,81
2017 82,3 0,80

Phan tich thay doi siv dung dit lim nghiép
theo thoi gian

Tir két qua phan loai anh ciia cic nam nhu duoc
trinh bay & phan trén, nghién ctu tién hanh
phén tich LULCC cho tung giai doan thoi gian.
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Két qua trinh bay trong bang 3 va hinh 2 chi ra
su bién doi & dién tich c4c loai, dac biét la su
suy giam lon cia cac dién tich ring ty nhién.
Tur dién tich trén 80% la rung & dau giai doan,
dén cudi gia doan chi con trén 30%.



Nguyén Thi Thanh Huong ez al., 2019(2)

Tap chi KHLN 2019

Bang 3. Tong hop dién tich cac loai LULC theo ting nam

1989 2005 2008 2014 2017
LuLe Dién tich % Dién tich % Dién tich % Dién tich % Dién tich %
RTX 459.901,00 | 70,5 |282.354,00| 43,3 |214.027,00| 32,83 | 198.707,00| 30,5 |182.064,00| 27,92
RK 80.972,20 |12,41| 50.043,50 | 7,67 | 32.548,80 | 4,99 | 29.788,40 | 4,57 | 29.189,00 | 4,48
RBTX 33.648,00 5,16 | 12.762,20 | 1,96 | 10.485,00 | 1,61 | 9.056,28 | 1,39 | 8.778,96 | 1,35
RT 0 0 3.133,53 | 0,48 | 4.407,72 | 0,68 | 13.425,60 | 2,06 | 5.442,03 | 0,83
CS 0 0 2.014,47 | 0,31 | 5.390,51 | 0,83 | 7.481,44 | 1,15 | 13.984,00 | 2,14
DNN 56.026,70 8,59 |181.863,00| 27,89 |290.267,00 | 44,52 | 336.816,00 | 51,69 |323.859,00 | 49,67
DK 17.404,70 | 2,67 [115.221,00| 17,67 | 85.265,40 | 13,08 | 38.126,70 | 5,85 | 66.898,30 | 10,26
KDC 2.050,02 0,31 | 3.294,54 | 0,51 | 498534 | 0,76 | 8.621,89 | 1,32 | 11.552,70 | 1,77
MN 2.318,58 0,36 | 1.430,73 | 0,22 | 4.611,64 | 0,71 | 9.537,40 | 1,46 | 10.272,40 | 1,58

RTX: Rirng thirong xanh; RK: Rimg Khgp; Rirng bdn thuong xanh; RT: Rimg trong; CS: Cao su; DNN: Pdt nong
nghiép; DK: Pat khdc; KDC: Khu ddn cu; MN: Mt nudc
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2005 2008 2014 2017
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Hinh 2. Biéu db ty 1¢ % dién tich rimg tir nam 1989 dén nam 2017

3.3. Du bao LULC véi CA-Markov

3.3.1. Xdy dung bén do da nhén té6 MCE

St dung céc dir lidu sin c6 nhu ban dd dia
hinh, d6 doc, song su6i, duong giao thong dé
xay dung ban d6 cac cap nhan t6. Két qua ban

BAN DO HHAN 16 00-00C

By 5 Rk TS B CAD

d6 phan cdp cac nhan t6 nay 1a du vao dé tao
ban d0 da nhan t6 MCE. Mbi nhan t6 anh
huéng duoc chuin hoa thanh gia tri anh chung
tir 0 dén 255. Két qua tao lap ban dd cac cdp
cia nhan t5 va anh MCE dwgc minh hoa &
hinh 3.

a b c

Hinh 3. Ban d6 cap nhén t6 a) do ddc; b) do cao va ¢) MCE
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3.3.2. Xay dung ma trian chuyén dich CA-
Markov va dw bago LULC nam 2017

Dua trén anh phan loai nam 2008 va 2014
cung voi cong cu Markov, ma trdn dich

chuyén CA-Markov nam 2017 da duoc tao ra
nhu dugc trinh bay trong bang 4. Két qua nay
duoc sir dung dé du bao LULC 2017 dya vao anh
da nhan t6 MCE.

Bang 4. Ma tran chuyén dich Markov nam 2017

LULC DNN RK RTX DK RT KDC CSs RBTX MN
DNN 0,8531 0,0001 0,0417 0,0453 0,0186 0,0158 0,0183 0 0,007
RK 0,2061 0,4501 0 0,3107 0 0,0007 0,0004 0,0321 0
RTX 0,1059 0 0,8539 0,0112 0,0204 0 0,0005 0,0013 0,0067
DK 0,5142 0,0736 0,0994 0,2085 0,0166 0,0072 0,0172 0,0581 0,0051
RT 0,6086 0 0,1131 0,0032 0,2632 0 0,0024 0 0,0096
KDC 0,4789 0,0003 0 0,037 0 0,4738 0,0077 0 0,0022
CS 0,6075 0 0,231 0,0614 0,023 0 0,0746 0,001 0,0015
RBTX 0 0,0067 0,0369 0,1208 0 0 0 0,8356 0
MN 0,1884 0 0,0139 0,0174 0,0029 0,0063 0 0 0,7711

DNN: Bt nong nghiép; RK: Rung Khop, RTX: Rung thuong xanh; DK: Pt khac; RT: Rimg tr&ng; KDC: Khu ddn
cu; CS: Cao su; RBTX: Ring bdn thirong xanh; MN: Mdt nuéc; Buong chéo la xdc sudt I6p phi khong chuyén doi,
trén va duoi duong chéo la xdac suat chuyén dich tir [6p phu nay sang I6p phu khdc.

Két qua du bao LULC 2017 tiép tuc dugc kiém
chimg véi két qua dugc phan loai dua vao anh vé
tinh ndm 2017. St dung céng cu Validate trong

Validate: 2017 new] V.5 [Project?0R7] with no stratification

View a3 Bar | View a3 Tewt |

phﬁn mém IDRISI dé so sanh, két qua duogc
hién thi nhu hinh 4.

Multiples of fase Resolution (MER): 1 ®= 1 Infmation of Quareily

Indormation of Location Nofr] Medurjm] Pesfectp]

PedectPix] [oee [o523 10600

PedectShabumfiix]] [orames ]

[ [pza7 =

MedumStratun{Hix] [ 100 fe:3078

Nefi] [o10e0 fo3s e
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3 Aweetuanity = 02076 [ DoagesGndcel = 01304 [ ¥iocaton = 07979
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Hinh 4. So sanh anh phan loai 2017 va anh du bao 2017

Céc két qua trong hinh 4 chi ra m6 hinh CA-
Markov c6 gia tri Kappa> 0,70. Theo Landis
va Koch (1977), gia tri Kappa trong khoang tu
0,40 dén 0,80 (ttrc 1a 40% dén 80%) thé hién
mirc d6 twong dong trung binh dén cao giira hai
ban d6 phan loai. So sanh ban db thuc té va ban
d6 du bao, tham sé quan trong nhét 1a Kno,
dugc s dung dé dénh gid thanh cong chung
cia md phong hodc mod hinh (Pontius, 2000).
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Két qua so sanh cho thdy mé hinh du bao c6
Kno >80%. Két qua nay ciing tuong dong véi
du bao ciia Hamad va dong tac gia (2018) va
Nguyen Thi Thanh Huong and Ngo Thi Thuy
Phuong (2018). Dua trén két qua nay, nghién
ctru tiép tuc du bao LULC dén nam 2026 cho
tinh Bak Nong.

St dung anh phéan loai nam 2008 va nam 2017
dé tao ma tran dich chuyén cho nim 2026 bing
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cong cu Markov trong phan mém IDRISI. Két

qué thé hién qua bang 5.

Bang 5. Ma tran chuyén dich Markov LULC nam 2026

LULC DNN RK RTX DK RT KDC Cs RBTX MN
DNN 0,7688 0,0006 | 0,0397 0,1227 0,0054 0,025 0,0247 0,0005 | 0,0126
RK 0,2771 0,3018 | 0,0039 | 0,3441 0,0005 0,004 0,0042 0,0601 0,0042
RTX 0,2773 0,0003 | 0,6309 | 0,0519 0,0107 0,0032 0,0121 0,0023 | 0,0114
DK 0,5849 0,0548 | 0,0674 0,1849 0,0069 0,0149 0,0226 0,0534 | 0,0103
RT 0,6541 0,0001 0,0663 0,1237 0,1208 0,0064 0,0104 0,001 0,0173
KDC 0,4532 0 0,004 0,0798 0,0003 0,4315 0,024 0 0,0074
CS 0,6981 0,0001 0,1088 | 0,1071 0,0067 0,0102 0,0604 0,0019 | 0,0066
RBTX 0,0446 0,0232 | 0,0194 0,2183 0,0005 0,0001 0,0026 0,6911 0,0001
MN 0,2494 0,0006 | 0,0352 0,0408 0,0019 0,0169 0,0061 0 0,6492

DNN: Ddt néng nghiép; RK: Rirng Khop; RTX: Rimg thuong xanh; DK: Pdt khéc; RT: Riimg trong; KDC: Khu ddn
cu; CS: Cao su; RBTX: Rimmg ban thirong xanh; MN: Mat nudc; Buong chéo la xdc suat 16p phi khong chuyén doi,
trén va duoi duong chéo la xac suat chuyén dich tir lop phu nay sang lop phu khdc.

Tir két qua bang 4, nhan thdy xac suat cac 16p
pht khac chuyén sang dat nong nghiép kha
cao. Dbi v6i 16p phu ring, xac suit 16p phu
rimg thuong xanh va rimg trong chuyén sang
d4t néng nghiép cao hon céc loai rimng con lai,
trong khi d6 xdc suét rimg khop chuyén sang
dat khac 1a cao nhat. Piéu dé cho thiy xu
huéng tir ndm 2017 dén nam 2026, dién tich
rimg c6 kha ning tiép tuc b thay thé boi cac
loai LULC khéc, dic biét 1a dat néng nghiép

va dat khac néu nhu su bién d6i st dung dat
van dién ra nhu thoi gian qua.

3.3.3. Dw bao mé hinh lop phu nam 2026

Dir liéu duoc st dung dé du bao mo hinh
LULC nam 2026 dya vao i) anh phan loai nam
2017, ii) ma tran chuyén dich 2026 va iii) anh
da nhan t6 MCE. Két qua duy bao LULC nim
2026 va ty 1¢ céac loai dugc minh hoa qua bang
6 va hinh 5.

Béng 6. Két qua dy bao LULC nam 2026

LuLe Dién tich dw bao 2026
Dién tich (ha) Tylé %
Rirng thwong xanh 153.961,00 23,61
Rirng khop 28.301,80 4,34
Rirng ban thwdng xanh 8.617,21 1,32
Rirng tréng 5.048,10 0,77
Cao su 12.327,10 1,89
D4t Nong nghiép 346.655,00 53,15
Dét khac 75.553,92 11,59
Khu dan cw 11.550,10 1,77
Mat nwéc 10.150,30 1,56
Téng 652.164,53 100,00
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Ty 1é dién tich 16p phi nam 2026

Mitmréc
1.36%
Khudaner_ ———— [
L77%
Dat khac
11,59%
Dit Nong nghigp

53.15%

Hinh 5. Ty 1¢ % LULC nam 2026

Két qua du bao cho thdy ring tu nhién co
kha niang s& tiép tuc giam trong tuong lai.
Du bao ciing cho thdy kha ning dén nam
2026 tong dién tich rimg chi con khoang 196
ngan ha tuong duong 30% vdi ting loai rung
cu thé nhu: dién tich rimg thuong xanh co
thé chi con 154 ngan ha twong duong
23,61%, dién tich rumg khop 1a 28.301,80 ha
twvong duong 4,34%, dién tich rung ban
thuong xanh 1a 8.617,21 ha tuong duong
1,32%, dién tich rimg trong 1a 5.048,10 ha
twong dwong 0,77%, dién tich cao su co thé
giam 0,9% so véi nam 2017. Dy bao nay cho
thay can c6 ké hoach sir dung dit hop ly hon
dé hai hoa giira sy phat trién xa hoi va bao
ton tai nguyén ring.

IV.KET LUAN

Vi 2 tiép can phén loai anh nghién ciru da x4c
dinh phuong phap OBIA cho két qua phan loai
chinh xac hon so véi phuong phap truyén thong
la MLC. Chénh I¢ch d¢ chinh xac toan bo gitia 2
phuong phap 1a 10,6%. Vi ty 1é nay phan nao
ciing da anh huong dén két qua tinh toan dién
tich cua cac loai LULC.

Két qua phan tich thay d6i LULC theo thoi gian
cho thdy, dién tich rimg tu nhién lién tuc giam;
trong gan 30 nam dién tich rimg tu nhién da
giam 54% tirc 1a dén thoi diém cubi ciia nghién
ciu ty 1¢ che phu cia rung ty nhién chi con
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34% so voi giai doan dau ciia qua trinh nghién
cuu la 88%.

Nghién ciru ciing d du béo trong xu thé qua khix
cting nhu hién tai, rimg ¢6 thé tiép tuc suy gidam
trong tuong lai néu khéng ¢6 ké hoach sir dung
dat hai hoa va hop ly ciing nhu ddy manh hon nita
cdng tac quan ly bao v¢€ rung mot cach hiéu qua.
Mic du c6 nhiéu nguyén nhan dan dén sy thay
ddi LULC, dac biét lién quan dén chinh sach
phét trién, tuy vay trong pham vi ngudn lyc va
thoi gian, nghién ctru chi sir dung 4 nhan t anh
huong dén sy thay d6i LULC nhu da dé cap o
trén. Do d6 can c¢6 nghién ciru bd sung thém
cac nhan t6 ¢6 thé anh huong dén LULC trong
moé hinh. Ngoai ra két qua phén loai ciing chi
dat trén 80%, do vay can c6 thir nghiém vdi cac
phuong phap phan loai khac nhu phuong phap
hoc may nhu Random Forest hay Support
Vector Machine nhdm nang cao d6 chinh xac
phén loai.

LOI CAM ON

Nghién cieu nay duwoc tai tro boi Dw an nghién
ciru trong Chwong trinh Quan hé Déi tdc
nham Thiic day Tham gia Nghién ciru (PEER -
Parnership for Enhanced Engagement in
Research) tai cdc nwéc dang phat trién.
Chuong trinh dwoc tai tro boi USAID. Cadc tac
gid chdn thanh cam on tdt cd thanh vién da
tham gia thu thap dir liéu, ddc biét la cdc don
vi quan Iy rung, cdc co quan quan Iy thudc
tinh Pik Nong va Chwong trinh tdi tro.
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