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Evaluation of Forest Ecosystem Service Function of Kanas National Nature Reserve
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Abstract: In order to clarify the value of forest ecosystem in the Kanas National Nature Reserve,and to pro-
vide scientific basis for ecosystem protection,seven indexes such as water and soil conservation, carbon fix-
ation and oxygen release,nutrient accumulation,air purification,evaluation of biodiversity conservation and
forest recreation services were used to evaluate their service functions and ecological values based on the
specifications of assessment of forest ecosystem services in China (LLY/T1721—2008). The results showed
that total value of forest ecosystem services functions in 2014 increased by 7. 34 % compared to 2009. The
largest service function was found in water conservation and biodiversity. Coniferous forests had the high-
est functions in the values of water and soil conservation, carbon fixation and oxygen release,nutrient accu-
mulation and biodiversity conservation. From 2009 to 2014, the value of shrub service function increased
higher in water and soil conservation,carbon fixation and oxygen release, nutrient accumulation and biodi-
versity protection than those of coniferous forest and broad-leaf forest. There were significant differences a-
mong the different forest types and the value of service function.
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Fift o AL FM Tl A PG M5 AR (Larix sibiri-
ca) AR . = 2 (Picea obovata) F1FE{H F W £ 4
(Pinus sibirica) , 4 W F A 754 F) W& 42 (Abies
stbirica) YERLKHE (Betula pendula) . 14 (Populus
tremula) 55, VE K P FF H Z % (Lonicera
cearulea) 358 (Rosa spinosissima ) ) F (Cotone-
aster uni florus) . %55 4 3§ (Spiraea chamaedry fo-
lia) %, B Y E WA % E R (Carex
polyphylla) , Hh B3R (Poa nemoralis) , H M 5
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) ELA IEAH e ME . RAR TR St LA S . 6 9 30y 1 4R
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W TR IR ) T 44, 06 %5 H P Ak K Ry M
AT KR 31.19% . MAR MRS AR F L WE A K
TE 5 a [ AYIAFT K ST 1070, 54 J5 ¢, HAN (H 3
O 12 226. 70 J7 G 6 IR SR KR A0 (A 1 5= DTk OR
HF96.72% (F 1),
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Table 1 Changes of forest water conservation and its value in Kanas National Nature Reserve from 2009 to 2014

WFRAKP /T tea™t)

A KEME/(TTE - a D

BALK B/ (o6« a™h)

% 3]
2009 4E 2014 4 Ak 2009 4F 2014 4F Ak 2009 4F 2014 4F Ak
[AR N 7 039. 39 7 092. 64 53.25 61 284.52 61 748. 15 463.63 19 112.81 19 257.41 144.6
[ i AR 503.57 486. 61 —16. 96 4 384.09 4 236. 38 —147.71 1 367.27 1321.2 —46.07
N 3 815.15 4 885.69 1 070.54 33 214. 47 42 534.52 9 320. 05 10 358.6 13 265. 25 2 906. 65
2.2.2 XIEMBEFHE 2000 4FEF 2014 4FVE G 3.62 J7 t.997. 31 TG, X {4 F + M s Hk R R

P47 XA AR AR 14 51k 34,07 J7 ¢ F 37,18 T
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AT A RE Y 2. 792052014 AR B [+ 5 GRAE AN (E
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L2014 AR AR MR E LR DIRE M (E 5K 2019 41
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Table 2 Changes of forest soil conservation function and its value in Kanas National Nature Reserve {rom 2009 to 2014

Bl -8/ C7 tea ) PRACE/(T5tea ) LM H/ T8 = a™ ) TRAEHE/ (TTIE + a= 1)

e
o 2009 4F 2014 4 Anfbin 2009 4 2014 4 Anfb i 2009 4F 2014 4 AnfbiE 2009 4E 2014 4F Ak it
LANLRN 21.37 21.42 0. 05 3.68 3.69 0.01 359.51  360.32 0. 81 6 466.77 6 481.35 14.57
[f8) - A 1.7 1.67 —0.03 0.29 0.29 0 28.55 28.11 —0.44 513.56 505.64 —7.92
HEM 11 14. 09 3.09 1.9 2.43 0.53 225.01  288.15  63.14 3329.15 4263.32 934.17
At 34.07 37.18 3.11 5. 87 6.41 0. 54 613.07  676.58  63.51 10 309.48 11 250.31  940.82
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Table 3 Forest carbon fixation and oxygen release function and its value in Kanas Nature Reserve from 2009 to 2014

BfE/ O teah) Bt/ i tea ) B A/ T8 = a™ ) BEEMEL/ (TTE +a D)

e 1
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N 1.32 1.68 0. 36 1.55 1. 96 0.41 1579.6 2011.4 431.75 2 015.38 2547.58 532.21
A1t 9.41 9.77 0. 36 18. 86 19. 27 0.41 11 293.0 11 726.1 433.12 24 500.7 25032.9 532. 34
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Table 4 Forest nutrient accumulation and its value in Kanas National Nature Reserve from 2009 to 2014

BB RFAR/ Tt a ) SRR/ T+ 2 )

¥ n
I 2009 4 2014 4 A 2009 4E 2014 4£ LA
(AL 0.794 4 0.797 8 0.003 4 12 999. 2 13 050. 88 51.68
i AR 0.063 2 0.061 —0.002 2 943.02 905. 91 —37.12
HE 0.010 6 0.013 3 0.002 8 161. 58 202. 46 40, 87
&t 0. 868 2 0.872 2 0. 004 14 103. 81 14 159. 24 55.43
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Table 5 Forest air purification and its value in Kanas National Nature Reserve from 2009 to 2014
" HEF /LA = a /TTIE »a ) WG gt/ (e a ™t/ JIT0 a” ) W/ tea V/HIGa )
i 2009 4 2014 4 AR AL 2009 4E 2014 4 AR AL 2009 4 2014 4 AR AL
F bk 6.92E+15 6.96E+15 4.06E+13 10. 57 10.78 0.2 99. 37 99. 66 0.29
/402. 55 /404, 91 /2.36 /6. 14 /6.2 /0.07 /22934. 1 /23001. 2 /67.14
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1. 00E—01
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' /4.26E402 /4.28E+02 /2.11E+00 /6.68E+00 /6.71E4+00 3.00E—02 /2.54E+04 /2.54E+04
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JC. M A R R 31. 720 3 i #] 31, 79%
(£ 6),
2.3 BREVENMENRETHIIFE

2009 4, W G T LR X AR MR S R G R 55 D g
Hr{l R 390 880. 67 J I, | 2014 4 XM EHIGK T
7.34%, 3k B T 419 572. 41 J7 IC. 4F ¥
5 738.35 5 T AR K R R 1.47% . KNIEM IR 55
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Table 6 Dynamic changes of services functions and corresponding

yalues of forest ecosystem in Kanas National Nature Reserve

from 2009 to 2014 (BT +a b
251 ] 2009 4F 2014 4 A Al

TR R i8R 7 WC 129 721.76 142 362.91  1.26E+04
TR H SC 10 922.55 11 926.89  1.00E+03
T3] 5 T 4L CO 35 793.61 36 759.06  9.65E+02
MEEFRY R AN 14 103.81 14 159.24  5.54E+01
I RA PA 25 858.25  25882.59  2.43E401
LR BC 50 480.69 54 481.71  4.00E+03
PN FR 124 000 134 000 1. 00E+04
At 390 880.67 419 572.41  2.87E-+04
B CF 185 957 186 887.01  9.30E+02
il Ak BF 15 876.91 15 435.64 —4.41E+02
HEA SS 65 046.76 83 249.75  1.82E+04
At 266 880.67 285 572.41  1.87E-+04
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