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1
Fig. 1 Location of the study area
1 34-35
Table I  Image data 36 2000
/m  Columns /Rows “ ”
1995 -03 -09 ™ 30 3770/3795 /
2003 -03 -07 ETM + 30 3770/2795 10 /
2010 -02 - 11 ALOS 10 3770/2795 ( 2) 5 /
( Mask) » 2 / o
Arcgis 9.3 o 1:1 2.3
1995 Im- o
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(<15 m), 4.3.2.1 0 GPS
N NEEN Google Earth
. ( Overall Accuracy)
2.2.2 Kappa 7 . 1995
769  GPS (2004 2003 2010 Kappa
3 491 2010 8 278 ) 0. 87.0.90.0. 83, Kappa
o 0.7 o
Kappa 0.89.0.91.0. 86,
( )

2.4
Idrisi 15.0

1995 TM
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Table 2 Initial land cover / use types GEOMOD 2010
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2 2010  ALOS ; o
Fig. 2 Left: 2010 ALOS imagery; Right: results of image interpretation map

3 2010 /
Table 3 The error matrix of land types 2010

Al A2 Total PA/% Geomod

Al 35024 864 35 888 97.6 ( )

A2 1974 10 685 12 659 84.4 ’ CA — Markov

Total 36 998 11 549 48 547

UA( %) 94.6 92.5 0A =94.2 °
3.3 ROC
Al: T A2: ; Total s UA
- pA  OA . ROC 4, ROC 4
(0~25%;25% ~50% ;50% ~75% ;75% ~ 100%)
. (0 ~25%) Geomod
( 3) AUC CA - Markov
o 4 o Geomod
3 a 2010 b ¢ CA —Markov :

d  Geomod
Fig.3 A: 2010 image maps of study area; B: true classification result of image 2010; C: simulation results of CA — Markov model;

D: simulation results of Geomod model
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4 a b ;
¢ CA - Markov ;d Geomod
Fig.4 a: Image map of a real rubber plantation distribution in Mengyang; b: true classification result;
c: simulation results of CA — Markov model; d: simulation results of Geomod model
75.31% 0 Geomod
UA  62.26%
CA - Markov o
PA
4
Table 4  Error matrix of simulation results with the Image map
5 CA - Markov Geomod ROC of real rubber plantation distribution
: ) PAJ% UA Overall ~ Overall
Fig. 5 ROC curve analysis of CA —Markov model and Geomod model 1% % 1% Kappa  Accuracy
The horizontal axis shows the percentage of true positive of two mod— CA - Markov 54.87 45.13 75.31 24.68 0.8175 0.8892
els; vertical axis shows the percentage of false positive of two models. Geomod 56.88 43.12 62.26 37.74 0.8208 0.894 0
: PA = Producer’ s accuracy UA = User’ s accuracy
AUC (0.685) CA — Markov ( AUC
=0.664) .
3.4
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( Overall kappa >0. 8) Overall Ac- ( 5.
curacy 89% Geomod ( Overall ( Overall agreement) ; Geomod
Kappa = 0. 8208) Geomod ( Over— 89% CA —Markov  88% . CA -
all Kappa =0.8175) ( 4) . UA Markov 11%

5% 5% ; Geomod 11%
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o Kap- o
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o 5 CA - Markov CA - Markov o
Geomod Geomod Mente Carlo 10 000 ROC
o 0.49 ~0.51 AUC > 0. 65 (
5) * VALIDATE  Error Matrix
5 Validate (OA)  Kappa >0.85( 4.
Table 5 Validate analysis of two models 5) /
CA - Markov GEOMOD o
Overall Agreement 0.886 7 0.894 0 GEOMOD ROC
Agreement Chanee 0.333 3 0.333 3 AUC  0.685 CA - Markov ( AUC =
Agreement Quantity 0.3119 0.368 0 0. 664) 0.21; Error Matrix Overall
Agreement Gridcell 0.2415 0.1922 Kappa  82.08% CA - Markov (81.75%)
Disagreement Gridcell 0.058 4 0.106 0 0.33% »
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Klocationstrata 0.635 1 0.4359 ( Overall Agreement)  89.4%
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Table 6  Correction area for rubber plantation /hm?
1995 2003 2010 CA - Markov 2010 Geomod 2010
36 349.38 80 248. 05 116 492.49 159 899.58 107 023.95
457 856.19 413 957.52 377 713.08 334 305.99 387 181.62
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Comparison of CA - Markov and Geomod Models
for Rubber Plantation Prediction

YANG Jida GUO Jingwen OU Xiaokun ZHANG Zhiming

( Institute of Ecology and Geobotany Yunnan University Kunming 650091 China)

Abstract: In recent years researchers have developed a series of models to predict the land use / cover change
where the Geomod and CA — Markov model is one of the two models which is widely used. In the paper CA — Mark—
ov and Geomod models are used to simulate the LUCC of rubber plantation in 2010 Jinghong of Yunnan China
comparing the results of simulation of two models aims to explore the differences and pros/cons of two models and
select the better one which is more reasonable and reliable to analyze and predict the LUCC situation in the region.

Using the interpreted results of image of TM in 1995 and 2003 to simulate the distribution of rubber in the region

2010 and validate the performance of two models by using the interpreted results of image of ALOS in 2010. The re—
sults showed that: 1. the differences are significance in visual inspection between the two models result of simulation
of Geomod matches the true map better than another; 2. both of two models which AUC value >0. 65 have high pre-
cision which is basically the same in ROC analyze; 3. Geomod model performances better than CA — Markov model

on the number of pixels matching accuracy overall accuracy in the validation of fuzzy matrix.

Key words: rubber plantation; prediction; CA — Markov model; Geomod model



