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We evaluated the value of natural forest ecosystem services based on seven ecological services ( ten
indices) of water conservation soil conservation and fertility maintenance CO, fixation and O,
generation nutriment accumulation air purification biodiversity protection and forest recreation with
the use of Type I inventory data of natural forests in Buerjin County of Xinjiang in 2001 2006 and
2011. Results showed that the average area of natural forests is 77 047. 98 ha with 72 927. 76 ha in 2001
77 872.02 ha in 2006 and 82 816. 27 ha in 2011. The average volume of natural forests was 17. 511 3
million m* 16. 7555 million m® in 2001 17. 627 6 million m* in 2006 and 18. 150 7 million m" in 2011.
The average annual value of natural forest ecosystem services in Buerjin County was 5. 034 billion RMB
from an estimate of 4. 180 billion in 2001 5. 172 billion in 2006 and 5. 750 billion in 2011. Among the
various ecosystem services the largest value is attributed to biodiversity protection accounting for
35.59% . In contrast the greatest increase was in the value from forest recreation which was 36 times
higher in 2006 than in 2001. The values of ecosystem services of various forest types correspond with the
size of their areas. This suggests that the area volume and value of natural forest ecosystem services in
Buerjin County have significantly increased after implementing natural forest protection projects.
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1
Tab.1 Area and associated ecological parameters in different stand types of natural forest in Buerjin County Xinjiang
Stand area/hm? S
Evapo- N Amount of fixed . Height of stand/m
. Precipi- . Annual net o X . X Concentration
transpira- Surface . carbon in soil -~ Content of ~ Content of ~ Content of L
Stand ) ation/ productivity ¢ s i . of anion in
ipe 01 2006 011 tion/ - runoff/ of 2 sand/ o a‘[al‘l p(/%r , nitrogen ph(}?phoms pnt‘assmm 2 stand!/ W W 0l
W0l W26 ool ™ 2oy e nasdl e e 0 s
(thn =2+ ") % stand/%  stand/%
Larch 33373.72 39554.04 38317.98 133.67 274.48 3.02 2.53 6.34 1.36 0.08 0.90 1800.00 19.34 19.52 19.90
IC|
Birch 1359.70 12360.64 14832.77 152.18 249.45 2.74 14.19 35.47 0.52 0.34 0.15 617.00 12.09 12.32 12.68
irc
B 12360.64 12360.64 12360.64 148.20 254.80 2.80 1.57 3.93 1.36 0.08 0.90 1800.00 14.70 14.38 14.90
1
S 8652.45 8652.45 8652.45 153.43 271.71 2.9 1.49 373 1.36 0.08 0.90 1800.00 13.12 13.14 13.66
pruce
Poul. 3708.19 3708.19 7416.38 168.00 232.00 2.55 2.12 5.31 0.48 0.35 1.02 617.00 1496 14.62 15.11
oplar
oo 1236.06 1236.06 1236.06 177.00 222.00 2.4 10. 16 25.41 1.36 0.08 0.90 1800.00 10.61 10.19 10.53
Siberian pine
“ 77 047. 98 hm’
43 m
1751.13 m’. 3
) o ” .3
2 L]
S 5000  /(hm"+a). 72927.76.77872.02  82816.27 hm’;
2
201 691. 03 hm". 1675.55 .1762.76 1 815.07
2.7 m’ .
22
( Larix sibirica) .
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> > > > > )
° > >
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> > > > °
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2006 2001 2011 2006
10 , ; 2006 2001 2011
10 2001 i 2001
U= Y U, (10) 2006 2011 .
1=1
U
/a; U,
/a. o
3 3.2
3.1 3 2001+
3 2006 2011



66 37

2 50. 34 /a; 4.07 /a;
/ao 7 055. 00 /a;
5.50 /a 1. 88 381. 44 /a;
/a; 365. 00 /a 17.72 /a; 6.67
1.62 /a; 12. 09 /ao
2
Tab.2 Value and percentage of the different natural forest ecosystem services for each year in Buerjin County Xinjiang
2001  In 2001 2006  In 2006 2011  In 2011
/ / /
(s (s (s
Service type Index of value Value/( a hundred Percentage/ Value/( a hundred Percentage/ Value/( a hundred Percentage/
millin RMB % millin RMB % millin RMB %
yuanea ") yuanea ") yuanea ")
. 5.16 12.34 5.58 10. 80 5.76 10. 02
Regulating water flow
Water conservation
. . 1.77 4.22 1.91 3.69 1.97 3.43
Purifying water quality
L. . 0.03 0. 08 0.04 0.07 0.04 0.07
Fixing soil
Soil conservation
. . 1.51 3.62 1.62 3.12 1.72 2.99
Conservation of fertilizer
. 11. 67 27.91 11. 60 22.43 13.01 22.62
Fixing carbon
Carbon fixation and
oxygen release , 3.93 9.40 3.91 7.56 4.38 7.62
Releasing oxygen
. . . . 0. 67 1.61 0.69 1.34 0.75 1.30
Cumulative nutrients Accumulating nutrients
Atmospheric environment . . 0.04 0.08 0.04 0.08 0.04 0.07
e Supplying anions
purification
- . . Conservation of plants 16.77 40. 12 17. 34 33.53 19. 05 33.12
Biodiversity conservation .
species
L Earning from tickets of 0.25 0. 60 8.99 17.38 10.78 18.75
Tourism in forest .
tourism
Total 41. 80 100. 00 51.72 100. 00 57.50 100. 00
2001.2006 2011 3 0.08% .
2,
( 17.72 /a) 35.59%;
( 16.17  Ja) .
32.52%; 3 7.38 2006 2001 35.95 2011
/a) 14. 84%; 2006 1.2 &
4 6.67 /a) 3.3
12.24% 5 1. 65
/a) 3.32% (
6 ( 0.71  /a) 1. 42%; )

(0.04  /a)
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Tab.3 Value and percentage of the natural forest ecosystem services for different stand type for each year

in Buerjin County Xinjiang

2001  In 2001 2006  In 2006 2011 In2011
I ) I I el
Stand type Value/( a hundred Value/( a hundred Value/( a hundred
ve/(a hundre \ Percentage / % alue/( a hundre Percentage / % ue/( a hundre \ Percentage / %
million RMB yuan®a™") million RMB yuan<a™") million RMB yuanea™")
Larch 16. 53 42.89 23.60 59.01 23.78 54.37
Birch 13.92 36. 11 13.93 34.82 17.04 38.96
Fir 5.18 13.44 6.52 16. 30 6.75 15.43
Spruce 3.67 9.53 4.59 11.48 4.77 10. 90
Poplar 1.52 3.94 1.91 4.76 4.00 9.15
Siberian pine 0.99 2.56 1.17 2.93 1.17 2. 68
46 .
2001.2006 2011 2006
2001 35.95
2001 0. 60% 2006
17.38%;
[ ”»
45
; > > > > >
22 22
50. 34 °
/a 41.80 .51.72 57.50
35.59% . 1 DAILY G. Natures services: societal dependence on natural
18 . ecosystems M . Washington D C: Island Press 1997.
2  COSTANZA R CUMBERLAND J H DALY H et al. An
« N introduction to ecological economics M . Florida: St Lucie
° Press 1997.
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