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Abstract : Generally, forest resource benefits include economic value, ecological value and social value in
China. In this case study, we evaluated the annual economic value of forest ecological benefits in the
Heilongjiang Province of northeast China, using both simulation models and Geographic Information
System (GIS) that helps to analyze the effect of ecological factors (forest stand type, volume, altitude.
longitude and elevation etc. ) on ecosystem functions at province level.

There is rich in forest resources in Heilongjiang Province. Forest cover 34.7% of total land area in
the province according to the third forest resource inventory in 1986. The ecological benefits related to
twelve functions: water conservation, soil conservation, soil fertility conservation, Carbon fixation,
Oxygen supply, construction microclimate, prevention from wind and sand, prevention from flood and
draught, forest recreation, wildlife conservation, wild botany conservation, reduction of noise.

In the case study of Heilongjiang Province, we adopted the replacement cost method to valuate

indirect forest ecological benefits. Considering of forest ecological benefits externality, the paper points

(30170774) % (KZCX1-10-05-01)
:2002-07-10; :2003-02-01
(1970~>, s , 3S . E-mail: lpmei@ns. ibcas. ac. cn
Foundation item: National Natural Science Foundation of China (30170774) ; Knowledge Innovation Project of CAS(No.
KZCX1-10-05-01)
Received date:2002-07-10; Accepted date:2003-02-01

Biography : LANG Pu-Mei, Ph. D. , main research field: 3S application in ecology. E-mail:lpmei@ns. ibcas. ac. cn



7 : 1357

out the essence of forest ecological benefits. Based on effective area coefficient and market approaching
coefficient, forest ecology economic model were constructed.

Applied with overlay multiple analysis method, forest ecological environmental spatial graphic
(including attribute database) are built. Heilongjiang Province forest resource spatial graphs of 1986,
1949,1896 were drawn by the software of Arcview or Autocad. Forest ecological benefits were divided into
7 degrees: (3831,5058), (5058,5653),(5653,6101),(6101,6596), (6596,7300), (7300,8027), (8027,
8918). The proportion of forest ecological benefits: water conservation is 18.7%; soil conservation is
5.8%; soil fertility conservation 27.8%, Carbon fixation is 13.7%, Oxygen supply is 14.7%,
construction microclimate 0.74% , prevention from wind and sand is 9.4% , prevention from flood and
draught is 7. 2% , forest recreation is 0. 005 % , wildlife conservation is 0. 33% ,» wild botany conservation is
1. 7%, reduction of noise 0.0001%.

Through the principle component analysis, The first component was selected to construct forest
synthesis ecological benefit physical quantity of 1986. Heilongjiang Province forest ecological benefits
distribution map was done. Result illustrated that forest ecological benefits assumed normal distribution.
The main production of ecological benefits region located at Jingbo lake, Xingkai lake, Tangwang river,
Nenjiang river. The results of dynamic analysis of the Heilongjiang Province forest resource ecological
benefits are: 1986 decrease 38 percent compared to 1949, and decrease 59 percent to 1896. The change of
forest ecological benefits lagged behind the change of forest resource.

Key words :forest ecological benefits; economic valuation; spatial model analysis
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Table 1 Forest ecological benefits economic structure
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model coefficient of 1998

P R; Ci
Forest ?cologlcal h(l;uaf Effective Approaching Monelgry Price illustration
benefits type tion area coe- market coe- conversion
fficient fficient coefficient
. (@] 1.0 0.9 0.49¥ /t .
Water conservation / Based on the supply water price
. . (@8} 1.0 0.8 14.89¥ /t Based on the agriculture department farmland
Soil conservation .
infrastructure labor quota
(@] 1.0 0.5 840. 5 t
Soil fertility conservation 7 5¥/ Based on chemical fertilizer average price
. . 1 1.0 0.1 530. 2 t .
Carbon fixation ¥/ Based on afforestation cost
1 1.0 0.1 708.7 t
Oxygen supply ¥/ Based on afforestation cost
67. 99605 X
_ Production difference between forest band
. o 2 0.5 0.8 1.70-4931957 !
Construction microclimate . and non-forest agriculture and herd
Y /hm? ;
LZ is sub-compartment age, same as below
P tion f ind [@D) 1.0 0.9 450 hm?
revention from win AT Based on man-made cropland by stabling sand
and sand
311. 6941 X
Prevention from flood (2) 1.0 1.0 L.70- 6183988 Forest providing a hydrologic service of
and draught ¥/ hm? moderating water flood to reduce flood
damage
12. 33866 X
. (2 0.02 0.3 1708235893 . .
Forest recreation Per area per year of forest recreational benefit
Y/ hm?
21. 39681 X
@ 10 0.9 Lz0s7e00s
Wildlife conservation . Per area per year of forest protecting wildlife
¥ / hm?
64. 11374 X
R X (2) 1.0 0.9 .70 8235908 Per area per year of forest protecting wild
Wild botany conservation . .
Y / hm? botany benefit
62. 74023 X
. . (2) 0. 001 0.1 L7 2500285 Per area per year of forest alleviating noise
Reduction of noise .
¥/ hm’ benefit
*“(DLZ LZ is forest stand age class,@) 1996~1999

Data is from country and local yearbook ;@)

Approaching market coefficient is decided by similarity of replaced goods
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Table 2 The dynamic estimate of Heilongjiang Province forest ecological monetary quantum
Year
Type 1896 1949 1986
Water conservation(ynan/hm?) 436.0274 329.6331 184.0013
Soil conservation(ynan/hm?) 133. 882 101. 4212 57.32184
Soil fertility conservation(ynan/hm?) 652. 4747 492. 9724 274. 6585
Carbon fixation (ynan/hm?) 352. 2195 160. 4806 134. 8318
Oxygen supply (ynan/hm?) 377. 4783 177. 9893 144.5011
Construction microclimate (ynan/hm?) 16. 60187 12. 62447 7. 308806
Prevention from wind and sand (ynan/
hm?) 210. 6275 158.1322 92. 52202
0 Prevention from flood and draught
(ynan/hm?) 170. 7341 130. 3136 70. 79433
Forest recreation(ynan/hm?) 0.120877 0.0925088 0.0484378
Wildlife conservation (ynan/hm?) 8. 40205 6.439621 3. 279855
Wild botany conservation(ynan/hm?) 41. 87339 32.04614 16. 77943
Reduction of noise(ynan/hm?) 0.002535 0.0019236 0.0011274
(hm?) -
Sum of Heilongjiang Province forest area 33110421 24985313 15779429
(m?*)
Sum of Heilongjiang Province forest volume 4015542169 1966486063 1446092913
(yuan)
Sum of Heilongjiang Province forest ecological benefits monetary 2400. 4441 1596. 147067 986. 0485

quantum

(D Sum of monetary quantum
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