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, (0 06hm® 0 1hm®)

, 1
[ 14~ 16] 1
,
Tab 1 Shrubs and herbaceous biomass
( ) , N R?
Bio= 0 0398x h— 0 3326 38 0 88
20 , Bio= 0. 0175% h— O 2888 79 0 89
Bio s h
s
s
) 2 , 1~ 3
2
Tab 2 Estimation models of biomass by remote sensing
N R? ! %
80 Bio= 0 0584 % gc—- 00198 B5- 0 00007 % Y+ 0 0032 x B4+ 434 6013 333 071 72 41
90 Bio = — 62 2040 x ND VI — 13 9555x TM3- 0 0361 x B5- 0 00006 x Y+ 565 0454433 0 72 74 45
2000 Bio= 0 1112% gc—- 00371 x B5- 0 00003 x Y+ 0 0083 x B4+ 249 1515 450 0 75 75 21
: Bio ;8¢ ;Y ; B4 TM 4 ; BS ™ 5 s NDVI= (TM4-
TM3) | (TM4+ TM3)
33
GIS
GIS , (0~ 20t/hm’

20~ 40t/hm® 40 ~ 60t/hm*> 60 ~ 80t/hm> 80 ~ 100t/ hm> 100 ~ 120t/hm”
120~ 140t/ hm® 140~ 160t/hm° > 160t/hm’),

(0~ 40t/ hm’)

(40~ 80t/ hm?) (> 80t/ hm’) ,
( 3), GS+
34 3
341 Tab 3 Ranks sampling point of Xiao Hinggan
80 475 118 219 200
Moran 194,8 90 471 112 198 217
Moran’ s I 2000 471 196 199 200

Moran’ s I
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nZ_szj(xi— ;c)(x,'— 9_6)

I - = In]: ln n _ (1)
ZZM)U Z(xi— x)2
= =}
, Xi X x , x , Wi
, n , Moran' s I -1 1 s
Moran’ s 1 s s ;
Moran’ s 1 s GS+
) Moran’ s I , Excel , Excel
Moran’ s 1
342 ,
5 Z (x) x
x+ h Z (x) Z (x+ h) 7 (x)
, r(h), 2r (h)
[15,16] |
r(x.h) = SVar[Z(x) - Zx+ h)] (2)
r(x.h) = TE[Z(x) = Z(x+ h)]’ (3)
Z (x) x , Z (x+ h) x h
4 : (nugget) co ,
h=0 , r (x, h) = CO, )
(sill) Co0+ C ,
co/ (CO+ C) . ,
(Range), A0 , a
h 2a , 7 (x) GS+
4
41 GIS
, 1998 ,
, GIS ,
, 2000 ,
1~ 3 80 90

2000 80
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, Moran’ s 1 s
s 5 >
; Moran’s I , s s
43
431 80 4 : R’
a4, 610, 80 R
Q 918; 152,
, ; 55 3%,
44 7%,
4 : :
4 80
Tab 4 Semivariogram model and parameter in the 1980s
co Co+ C A0 €O/ (CO+ C) C/ (CO+ C) R?
50 610 29650 Q 082 0 918 Q0 965
1 77 172 30950 Q 447 Q0 553 Q0 445
2 40 47 13540 0 99 0 010 0 410
3 45 47 7233 1 0 0 486
432 90 5 , 654,
73 7% , ;
, 50% ,
) 52%,
88. 1%, 90
5 9
Tab 5 Semivariogram model and parameter in the 1990s
co Co+ C A0 CO0/ (CO+ C) C/ (CO+ C) R2
172 654 33030 0 263 Q 737 0 965
1 80 160 31100 05 a5 0 761
2 136 272 41100 Q 472 0 52 Q0 743
3 80 670 15280 0 119 0 881 0 832
433 2000 6
5 62 5%,
37 5%, ,

50%, 2000
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6 2000
Tab 6 Semivariogram model and parameter in the 2000s
co Co+ C A0 €O/ (CO+ C) C/ (CO+ C)  R2
434 1156 23530 Q0 375 0 625 0 983
1 81 163 41100 a5 Qs 0 476
2 113 227 41100 Qs a5 0 483
3 136 273 41100 Q5 Q5 0 596
5
(1)
80 2000 ,
1998 ,
(2) 80 ,
, ; 90 ,
80 ,
, 90 , )
) ; 2000
30m ,
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Biomass changes and geostatistical analysis of
Xiao Hinggan region in recent 30 years

MAO Xuegang, LI Mingze, FAN Wenr-yi, JJANG Huanhuan
(School of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract: Based on remote sensing data from three periods of 1980s, 1990s, and the period
after 2000 as well as the data of plots in forest resource inventory over the same periods,
forest biomass of Xiao Hinggan region was estimated by using the remote sensing informa
tion model. With the combination of GIS and gee-statistics, this paper studies the tem pe-
ral changes in forest biomass, spatial autocorrelation and heterogeneity of Xiao Hinggan
region in the three periods of 1980s, 1990s, and the period after 2000. Results indicated
that the overall biomass presented fluctuation change in the research area from the 1980s
to the 2000s. With relatively low biological value, low-grade biomass was dominant in the
1980s, and there was contiguous distribution of low- value biomass, with high degree of
spatial autocorrelation. However, the random factors of medium and higher biomass in-
creased, indicating the manr-made interference degree continuously strengthened. In the
1990s the main advantages biomass in the study area was medium biomass, which evolved
from dominant low-grade biomass in the 1980s. The changes in the 10 years showed that
overall biomass tended to recover. For the data were mainly concentrated in the late 1990s
when the Natural Forest Protection Project (NFPP) had been launched that made the for
est status towards a good direction, the overall biological value was increased. After 2000
the spatial autocorrelation of overall biomass in the research area was not high, but medt
um and higher biomass was similar and changed evenly in every direction. Median biomass
was distributed widely, while high-value biomass was of small patches with fragmenta
tion, and the spatial variability caused by random factors such as mar-made disturbance or
the factor of spatial autocorrelation was just similar, and appeared a stability trend.

Key words: biomass; forest biomass; gee-statistics; Xiao Hinggan region



