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Research on Extraction and Spatial-Temporal Expansion of Rubber Forest in
Five Provinces of Northern Laos Based on Multi-source Remote Sensing

LI Yang-yang ,ZHANG Jun ,LIU Chen-li ,YANG Xu-chao ,Ll Jie

( Department of Environment and Resource, Yunnan University, Kunming 650504, Yunnan, China)

Abstract ;[ Objective ] The aim of this research is to analyze the extraction method of rubber forest in the “Golden
Triangle” region of northern Laos, to monitor the rubber forest and its spatial expansion dynamically, and to provide
methods and lay a basis for rational planning of rubber planting and regional ecological environment protection.
[ Method ] A new method for rapid and repeatable extraction of rubber forest spatial distribution was used based on
MODIS remote sensing data, the phenological characteristics and the geometric parameters of rubber forest, and the
expansion mechanism of rubber forest was analyzed based on single land use rate model. [ Result] (1) The rubber
tree extraction ranged from January to March. The precision of extraction method based on phenological characteris-
tics and geometric parameters was 80.67% . GF-1 images were classified by the object-oriented method to verify the
MODIS data which proved to be reliable. (2) The area of rubber forest in five provinces of northern Laos was ex-
panded from 12.6 x10* hm® to 16.96 x 10* hm® between 2010 and 2015. The area of rubber forest changed the
most in Oudomxay province, and the least in Phongsaly province. [ Conclusion]| The method to extract rubber for-
est by MODIS data is simple, valid and effective. The distribution of rubber forests increases with the elevation and
slope and scatters over the elevation of 1500m, the upper limits of slope is 35°. While, no obvious rule about distri-

bution on the aspect is found. The main factors influencing the spatial and temporal expansion of rubber forest are
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social policy and economics from the perspective of LUCC.

Keywords: Multi-source remote sensing; Laos; rubber forest; spatial and temporal expansion

T IRAGUE Sk [ By 02856 2R S A T Bl ) 5 49
B TR A ST AT R R R S A
AR R AR 0 A S 1 P R
M L =7 2R S A (BRI
B ZIER P TR TR ) T8 L K
Sl % AR R T R PRI . B IR
PRS- 3 , T A AR B R -5 7R 4 T 0 0 e o A
W B X E SR 5 5 A I,
S ARAGRE AR A I 25 47 T WAL X 4G Je P o A
LI GBS it 9 2 LR 425 Rt 1 11 52 ) S R LA
FEAE,

AR AR T3 22 LA I 8 3R S (5 5t
W AN AT, S SN BE T 35 80% 245D R A
K, LA FR R 9 R SR A% 3 S R A TR 1) X
G B R, Ekadinata 255 X174 X
I 2 O PRI 1) % 2 7 4 PR A e P O i
85% iAo PRI I BT B b 2 AR B A BT A%
e AREE BT 1] 67 11, 5 T 5 3 4 A 7 1 322 725
SAREEN AR THRZENE. AT s, H
T DT 0 20 200 B A T AR I P B BB 1,
BT AR R RE B AR 43 A TR AR R I 23 R A AT 2
B T 1] X522 HE R AR, T AR 4R B
R BB T B30 3 T T R BE S L, {E AT 4 g
U7 43 2R BB IE T T UMGARAE R TE R 15
E SRR 25 (4 410 Ak phe SRR 2328 07 1 32 S A5 0
TRFRA AN S SR B R BT LA, 76 KR B
PN ELA S B T R A RE P . BFSE 4T MODIS
SN AR A SRS T b A 0% A A AL vk 11
28 () 43 A 1B R T B vk , AT AG B AR N 2 7 K W
WFFE . SR L T8 AR R LR I, SRy B b
PR LB URTT & A ASERBE W G 7 b T e
J& RAL S KRR S %

1 Bt KL

AL 5 B0 F 199~ 22°30'N, 100° ~ 103°
30'E, B EIFL 638.41 J7 hm® (1) o AT 91K il
I AT A 5 2 8] 8 i M DX, 2 o g = B ofE—
(P BE L 5R, E ZEH ZRAOR M R R, 4R
BISIRY 14°C 82200 11 HRIRF 4 H,NZENRNE
S5 A& 10 A, FEAERKE R 1250 ~ 3 750

mm 8 FL YA A R S B AR
HAEX

=: 100°30'0"E 101°30'0"E 102°30'0"E 103°30'0"E
=
gq =
N =
=
B
B
N
=
°
=
N 5
N °
| F 8
- I~
o
o1
— =
N L
e
O
e
)
= N
s
=1
] =
°
F o
Iz
>
'S &l %l =
S o BEATHHL
° —
= — H5
100°30'0"E 101°30'0"E 102°30'0"E 103°30'0"E

K1 BRI AR R

Fig. 1  Location of study area
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Table 2 The spatial distribution of rubber forests at different altitudes between 2010 and 2015 %
H4 7K Altitude/m
year 0~ 300 300 ~ 600 600 ~ 900 900 ~ 1200 1200 ~ 1500 1500 ~ 2000
2010 0.00 20.09 59.63 16.62 2.79 0.87
2015 0.00 16.07 50.48 26.19 6.24 1.02
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