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Quantitative driving analysis of forest biomass changes in Changbai Mountain forest region.
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Abstract; Based on the forest inventory data and single tree biomass model, the forest biomass in
the sampling plots in Changbai Mountain forest region was calculated, and, by using the estimated
forest biomass from four periods’ remote sensing data and based on high accuracy remote sensing
models, the changes of regional forest biomass were analyzed. In the meanwhile, the driving factors
such as meteorological factors, management factors, and socio-economic factors that caused forest
biomass change were selected by bootstrap method, and the driving model of forest biomass change
in different time period was set up by using partial least-squares method. The Variable Importance
in Projection ( VIP) values representing the importance of each of the factors affecting the forest bio-
mass change in study region were calculated. The results showed that the influence of human activi-
ty factors ( VIP values) on Changbai Mountain forest biomass changes was less than that of natural
factors, suggesting that the national forest protection policy for forest regions had played an obvious
role. Our research broadened the content of forest biomass change driving analysis, and the intro-
duction of calculating VIP value, which can quantitatively represent the influence of driving factors

to forest biomass change, provided a new way for the quantitative analysis on forest biomass change.

Key words: forest biomass; quantitative analysis; VIP value.
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biomass in Changbai Mountain forest region.
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Table 1 Driving factors’ computing for changes of forest biomass

EES s 655y BIOMy,_; BIOMy; g, BIOM,;_;
Independent variable Dependent variable
%%[ﬁ? ﬂ:{{ﬁ Temperature ( C ) AVE31787 _AVE70780 AVE91—97 _AVESX—Q() AVEOI—(W _AVE‘)S—()U

[%7K Precipitation ( mm)

H 8 Sunshine (h)

FeA% i Harvest (m® + km™2)

WAk Afforestation (hm? + km™2)

TRE ¥ Budget investment (yuan - km™2)
BMIES Silviculture fund (yuan « km™)
FLE M Closing (hm? - km™2)

A 25 Population density (person + km™2)
FIE N New highway (m « km™)

Meteorological factors
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Management measures
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Socio-economic
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OM;_g; meant variation of biomass in 1970-1987 , AVE,_;; meant average in 2001 -2007, “~" meant no data, harvest adopted country distribution cut-

ting index.
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Table 2  Rejection region and critical value of bootstrap
tests when a=0.3,B=1000 from 1970 to 1987
Ap i [EVEES QI ()
Variable Regression  Critical
coefficient value
Al Temperature 0. 300 0. 140
[#7K Precipitation -0.263 0.173
H H8 Sunshine -0. 047 0.129
1970—1980 4R Ak 1970-1980 harvest 0. 140 0. 154
1981—1987 4R k2 1981-1987 harvest 0. 249 0. 068
1970—1980 4Fxk bt 19701980 afforestation 0. 369 0.203
1981—1987 4F3k bt 19811987 afforestation 0. 205 0.121
TE PP Budget investment 0.077 0.092
N Population density 0.358 0.117
BN B New highway 0.557 0.351
HHRIES: Silviculture fund 0. 101 0. 061
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Table 3 Modeling results of PLS of three periods

fif ] B AR R R RMSE PRE
Time Modeling Extracted

samples compositions
1970—1987 9 5 0.975 3.070 82.47
1987—1997 10 6 0.975 2.982 80.31
1997—2007 9 5 0.976 3.929 85.89
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Fig.2 VIP values from the variable projection from 1970 to 1987.
A IRBE Temperature; B: FE/K Precipitation; C; 1981—1987 45 % Ak,
H Harvest from 1981 to 1987; D: 1970—1980 4F 1 Ak & Afforestation
from 1970 to 1980; E: 1981—1987 4 bkim Afforestation from 1981 to
1987; F. A% Population density; G: 3/ New highway; H:
B HMIE4 Silviculture fund.
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Table 4 VIP values during 1987-1997 and 1997-2007

1987—1997 VIP 1997—2007 VIP
TR Average tem-  0.90 PR Average tem- 1. 01
perature perature

-3 H BB Average sun- 1.17  FHJPEIK Average pre- 1. 14
shine cipitation

1991—1997 4 % X # 0.35 FHHME Average sun- 0. 69
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1988-1990 afforestation
1991—1997 4E i #k & 0.79
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1991—1997 “F 3 L FH 0.74
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1991—1997 4EH7 # A B% 1.29
1991-1997 new highway

2001—2007 4F R f& & 0.80
2001-2007 harvest
1998—2000 4F 3% #h i 1.03
1998-2000 afforestation

N 1 % & Population 1.48
density

1998—2000 4EHi A 0.56
1998-2000 new highway
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1987-1997 1997-2007
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Fig.3 Comparison of impact degree for driving factors.
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