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Abstract :Study on the spatial distribution and inversion of forest ecosystem stocks play a crucial role in
carbon stock estimation biodiversity and global climate change research. However due to the diversity of
forest vegetation types especially in tropical primary forest areas that are beyond the reach of human for—
est survey data is missing the estimates and inversions of forest stocks still present significant challenges.

This study takes the tropical primitive rain forest area of 18. 80 million ha in the West Syepik Province of

Papua New Guinea as the study area and uses the high — resolution remote sensing images of RapidEye
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QuickBird and Landsat TM combining the field survey data to classify the land cover types in the study ar—
ea. Based on the forest vegetation parameter information obtained by remote sensing image the remote
sensing inversion model of forest stock quantity is established in cooperation with the ground sample plot.

The optimal inversion model is selected to estimate the forest stock volume and combined with GIS tech—
nology to analyze the spatial distribution characteristics of the small class scale. The results show that the
land cover types in the study area can be divided into low — altitude plain forests low — altitude highland
forests low — mountain forests sparse forests swamp forests and other types with a classification accuracy
of 79.2% . The multivariate regression model R* of the stock volume remote sensing inversion model is 0.

694 which has a good inversion accuracy for the forest stock volume. The distribution of forest stocks in
the study area is characterized by a higher central area than the surrounding northern and central eastern
regions which is significantly higher than the northwest and southeast regions which corresponds to the
distribution of land cover types in the study area. The forest stock inversion model used has important ref—
erence value for the estimation of forest resource stocks in tropical forest areas.

Key words: remote sensing image forest volume inversion model spatial distribution tropical primary

forest areas
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Tab. 2 Forest resources types ( layers) and 231
layout of sample plots in the study area
/' hm 1% /
7.52 40.01 33
4.76 25.30 20
3.16 16.82 14 ’
1.16 6.20 6 A A A
1.15 6.09 6 5 °
1.05 5.58 — oo ENVI
18.80 100. 00 79 DEM .
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Tab. 3 Modeling factors of forest stock inversion model
Bandl Band2 Band3 Band4 Band5 Band7 RapidEye QuickBird Landsat TM
NDVI EVI SAVI MSAVI NDMI RapidEye QuickBird Landsat TM
PCAl PCA2 PCA3
Aspect Slope Elevation DEM
:Bandl  Band7 1 7 ; PCAI PCA2 PCA3 bandl band2 band3 band4 bands
band? . ;Aspect Slope Elevation ;NDVI EVI SAVI MSAVI MSA-
VI
2.3.2 000019Slope +0. 23204 Aspect (1)
SPSS 17 v (m’ /hm*) ; Band 2
Band 3 Band 5 Band 7
; Aspect  Slope Elevation N
Y . ;NDMI MSAVI
6 \5 \3 SAVI o
3 17 ( 3) 2.3.3
Backward 79
(R) (RMSE) 7
. R’ 1 RMSE 72
0 o 58
14 0
V=20898 - 0. 72457Band2 + 7. 8331Band3 - 14
1.7496Band5 - 0. 79996Band7 - 7379. 4NDMI + (RMSE)

42692 SAVI — 77045 MSAVI — 0. 25837 Elevation + 0.
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Tab.4 Land cover type area and forest stock in the study area
/(m®/ hm?
/" hm? 1% / m’ 1% ( )
4.76 25.3 1504 35.35 316.1
7.52 40.01 2062 48.49 274.2
1.16 6.2 255 5.98 218.5
1.15 6.09 105 2.46 91.3
3.16 16.82 328 7.72 103.9
1.05 5.58 — — —
18.80 100. 00 4254 100. 00 239.6
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01

o



5 o

Tab.5 Correlation between modeling factors and forest stock

Pearson Pearson
Band 2 -0.456™* NDMI 0.074
Band 3 -0.464 ™ SAVI 0.388
Band 5 -0.083 MSAVI 0.382%F
Band 7 -0.270" Elevation 0.035
Slope 0.055 Aspect 0.307**
D xx 0.001 ( ) ; v 0.
05 ( ) o
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