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o Cs
o 300 ~500 mm 600 ~ 800 mm 100
1 000 ~3 500 m m 30 ~ 80 mm o
4 374 m. N o
. 2
. 2.1
2006 7—S8 N
( Larix sibirica) L
( Picea obovata) ( Abies sibirica) ; Tab.1 Information about the sample plots
( Populus tremula) .
( Betula pendula) ( Populus laurifo— m Jem m
lia) o 1 o1ge 2206 39.54 16.81 0.3
2 20° 2178 32.09 2193 0.35
3018 2130 38.63 23.92 0.2
4 30° 2100 15.48 10.73 0.4
° 50 U 2040 2.3 1534 0.2
. 6 16° 2000 13.48  11.19 0.3
7 40° 158 10.09  9.83 0.46
8 35° 1474 830  8.41 0.6
° 9 25 1358 23.26 1631 0.55
10 20° 1279 16.27 11.95 0.5
1 14 2013 17.81 1160 0.3
2 e 1982 11.57  8.62 0.3
13 13 1943 1754 13.09 0.35
> ° 14 20° 1902 587 575 0.64
15 120 1841 755 614 0.3
1 16 24° 188 673 570 0.5
17 2° 1809 1270 9.21 0.3
. . 18 25° 1420 2534 1462 0.6
o 45959 ~ 49°10° N 19 26° 1390 1798 12.18 0.5
20 20° 1303 31.83  19.33  0.45
85°317 ~91°01"E. 20 18° 1239 2527 15.81 0.5
. 2 U 1774 1727 11.38 0.5
45%C 1 ~16.7 C 7 3 25 1730 21.83  15.37 0.4
%4200 1680 1513 13.27 0.4
22.1% -43.5%C 25 13° 1610 14.28  9.03 0.4
37.6 C., >110 d (=< -20 %) 26 30° 1683 26.03 13.87 0.2
58 ~63 d. 183 mm 6— 27 15° 1649  23.59 9.76 0.3
7 70% ~80% - 28 g 1260 39.59 1818 0.5
29 30° 1315 1285 7.45 0.35
3010.8 h. 1.0~5.0m*s™ 30 4° 1161 33.36 1411 0.4
. 31150 1614 2327 10.54 0.4
140 ~150 d 50 ~60 em 218 1567 16.81 10.29 0.3
B9 156 20.79 10.07 0.4
89 cm. M 1472 2831 1239 0.4
3550 1185 39.88 17.27 0.3
10 km . 4~ =D 36 5° 114 3751 2220 0.6
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Tab.2 Allometric biomass equations for the dominant species

(Ws)

W =0.047 465 712( D*H) * 88217
Wy =0.039 84( DZH) 0.871 8

W =exp

W =0.226 8( D*H) 533
W =0.049 39( D?H) * %01 !

W =0. 037 4D>>%3

0.882 17logD2H - 1. 323 62

Wy =exp

Wy, =0.001 891 47( D*H) 98!
W, =0.033 89( D*H) * 3!

1.039 81logh2H -2.723 42

W, =0.024 7( DZH) 0.737 8

W, =0.014 17( D*H) * 7686

Wy, =0.084 7D">33

( WB) ( WL)
W, =0.014 514 43( D*H) *7% 14 23)
W, =0.138 8( D*H) *8338 24)
W, =exp 0.789 14logD2H - 1. 838 20 24)
W, =0.010 8( D*H) 3181 24)
W, =0.010 9( D*H) >%72 24)
W, =0.022 7D"6%4 25)

2.3
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) o
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1:50 000
o Erdas 8.7
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2003 8 17
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3
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400 m 3
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(1900 ~2 300
ArcGIS 9.1

SPSS 16. 0 for Windows
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Tab.3 Classification different topographic factors

(0° ~15°)
(15° ~35°)

( >35°)

(338° ~360° 0° ~22°)

(23° ~67°)
(68° ~112°)
(113° ~157°)
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o ArcGIS 9.1

o ArcGIS 9.1
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(Std. Dev< -2 >

30 mo.
2) . (Std.Dev -2~ -1 1~2)
1 ~ 1) 3 o
3
3.1

SPSS 16. 0 for Windows

(
5
Pearson
o 4

(P <0.05)

(P>0.05) ,

4

Tab.4 Correlation between the tree aboveground biomass

and the vegetation index

( Std. Dev —

0.366" 0.288  0.362"

0.227

0.364"

* 0.05

3.2

2

1

Fig. 1

biomass in the Xiaodonggou forest region

Spatial distribution of the tree aboveground

(P<0.05) ArcGIS 9.1
( -
3.3
2
66.60% 30.31%
96.91% 3.09%
3.4
ArcGIS 9.1
( 5o
5

150 ~200 t * hm ™

Fig.2 Residual of the tree aboveground biomass and the percentages of various types

200 ~250
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5
Tab.5 Spatial distribution pattern of the tree aboveground biomass with the highest frequency
under different topographic conditions
/(t* hm~?) /(tehm™?)
200 ~250 0° ~15° 150 ~200
200 ~250 15° ~35° 200 ~250
200 ~250 >35° 100 ~ 150
100 ~ 150 1042 ~1 400 m 100 ~ 150
100 ~ 150 1400 ~1 900 m 200 ~250
200 ~250 1900 ~2 258 m 150 ~200
200 ~250
200 ~250
tehm™?
100 ~150 t * hm >,
(15° ~35°) (28) NOAA TM
(0° ~15°) ( >35°) 4
3
100 ~150 t * hm~? NOAA/AVHRR
200 ~250 t * hm .
1042 ~1400 m . .
100 ~ 150 t * hm >
1400 ~1 900 m
200 ~250 t * hm >
150 ~200 t * hm 2,
4
Y 3
. (15° ~35°) (200 ~250 t *
(0° ~ 15°) (150 ~200 t °
©', Body 50 000 km’ ( >35°) (100 ~ 150 t «
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(1042 ~1 400 m)

(100 ~150 t * hm~?) (1400 ~
(200 ~250 t * hm™?)

1 900 m)
( >1900 m)

(30)
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Spatial Distribution Pattern of Biomass of Arbor Species in Xiaodonggou
in the Altay Mountains China

JING Xue-hui'>  CAO Lei'  LIU Yun-sheng® GUO ZhongHun*  HUANG Ji-hong®  ZANG Run-guo’
(1. Chengde Environmental Proteciion Agency Chengde 067000 Hebei China;
2. National Key Laboratory of Forest Ecology and Environment of State Forestry Administration Institute of Forest Ecology and
Environmental Protection Chinese Academy of Forestry Beijing 100091 China;

3. Baotou Steel Greening Co. Ltd Baotou 014010 Inner Mongolia China, 4. Institute of Forest Ecology Xinjiang Academy
of Forestry Urumgi 830000 Xinjiang China )

Abstract: It is an important approach for understanding the spatial variation of biomass at large scale to predict
the spatial distribution of biomass based on remote sensing data and typical field investigation data. The Pearson
correlations between RVI NDVI SAVI DVI and IPVI and plot biomass were made separately using the Landsat 7
Enhanced Thematic Mapper data and the biomass investigation in the typical sample plots the linear regression
models between biomass and vegetation indexes were established for the Xiaodonggou forest region in the Altay
Mountains. The spatial distribution map of aboveground biomass of arbor species in the Xiaodonggou was produced
by the regression model and by using the spatial analysis function in ArcGIS 9.1 software. The residual type analy—
sis showed that the strongly predicting area moderately predicting area and lowly predicting area occupied
66.60% 30.31% and 3.09% respectively which revealed that the predicted results of the spatial distribution of
biomass in the study area were ideal. The results of overlay analysis of spatial distribution of aboveground biomass
of arbor species with the slope aspect and elevation revealed that the aboveground biomass of arbor species was in
an order of steep slope (15° =35° 200 =250 t * hm™>) > gentle slope (0° —15° 150 =200 t * hm™*) > very
steep slope ( >35° 100 =150 t * hm %) . In slope aspect the biomass on the southeast slope and south slope was
lower than that on other slope aspects. In elevation the biomass was in an order of low elevation ( 1 042 — 1 400 m
100 —150 t * hm?) > high elevation ( >1 900 m 150 =200 t * hm™*) > moderate elevation (1 400 —
1 900 m 200 =250 t * hm ~*) . This study showed that the aboveground biomass of arbor species can be well pre—
dicted with the vegetation indexes derived from remote sensing images and the spatial distribution of biomass is sig—
nificantly related to the topographical factors.

Key words: vegetation index; arbor species; biomass; regression model; Xiaodonggou; the Altay Mountains



