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Evaluation of the ecological benefits of main forest type in Inner
Mongolian Daging mountain
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Abstract: [Objective) Based on the present condition in Daging Mountain, the integrated ecological
benefits of Daging Mountain were evaluated through single-factor research. [Method) Using the Analytic
Hierarch process(AHP) the ecological benefit index system and evaluation model were established to eval-
uate ecological benefits of ecological forest of Pinus tabulaeformis,Btula platyphlla ,Larix prince rup-
precht. [Result] The six index ecological benefits sequence was: ecosystem structure and function(Brula
platyphlla > Larix prince rupprecht > Pinus tabulaeformis ); Water conservation ( Larix prince
rup precht > Btula platyphlla™ Pinus tabulae formis) ; improved micro-climate, water and soil conserva-
tiona and forest soil(Larix prince rupprecht >Btula platyphlla™ Pinus tabulae formis) ;solid carbon dis-
charge oxygen(Larix prince rup precht >>Pinus tabulae formis > Btula platyphlla).[Conclusion) The re-
sult indicated that the comprehensive ecological benefit index of ecological forest was Brula platyphlla
(1.067)>Larix prince rupprecht (1. 036) > Pinus tabulae formis (0. 742)
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Table 1 Ecological benefits index system of main forest type in Daqing Mountain
B ERZ e 2 b2
Total target layer Rule layer Index level
W55 B (Cy) Shrub and grass coverage
A B RGEEH 5 Y (B

Ecosystem structure
and function

MBI JE (C2) Canopy density
H Wy 2 RE1E (C3) Biodiversity
FEMAE = F1(Cy) Forest productivity

37 KR (B)

Water conservation

JEBEFFKE (C5) Non-capillary water holding capacity
+ 335K (Cs) Soil water-holding capacity

JAE Y Fr K 5 (C;) Litter-water-holding capacity

+ 2B (Cs) Soil thickness

2 R/ (Bs)

SRR (A Improved micro-climate

Ecological benefit

[ AR X33 (Cy) Reduce wind speed
P IR JE (Crp) Temperature regulation

HAOIMIR R (Ci1) Increase humidity

KRB

Water and soil conservation

iR 7 M )2 R B (Cy2) Litter layer
7 R B (Ci3) Runoff coefficient
+ 342l (C1y) Amount of soil erosion

+ 3B % P (Cis) Soil permeability

R L HEBs)

Forest soil

IR BT R (Ci) Soil bulk density
+ 3R A B (Cir) Soil porosity
A ML F E (Cig) Soil organic matter

IFi B¢ i 4 (Bs)

Solid carbon discharge oxygen

[# & CO, H (Ci9) Fixed carbon dioxide
FEH Oz 7 (Cyp) Discharge oxygen
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Table 2 Combination weight of index layer and measured values standardization conclusion ecological benefit index

Hir 2 HE = e hr )2 A AE 25 F b S I Je AL S 19 {H A B AR TR A
Total Rule layer Index level Combin- Measured values Standardization Ecologic benefit index
target 4545 L £ AL ation AN VEMRY A e vERS A e VERAR e
layer Index Weight Index Weight weight  Pinus  Lariz  Btula Pinus  Larix  Btula Pinus  Larix  Btula
Cy 0.151 0.031 0.35 0.25 0. 60 0. 88 0.63 1.50 0.027 0.019 0. 047
B, 0. 207 C, 0.167 0.035 0.75 0. 70 0. 60 1. 10 1.02 0. 88 0.038 0.036 0.031
Cs 0.311 0.064 17.00 11. 00 24.00 1.02 0. 66 1. 44 0.065 0.042 0.092
C, 0. 370 0.077  36.68 59. 21 29.63 0. 88 1.42 0.71 0.068 0.109 0. 055
Cs 0.157 0. 049 5.25 6.02 7.35 0. 85 0.97 1.18 0.041 0.048 0.058
B, 0,314 Cs 0.483 0.152  29.62 54.81 54. 81 1.12 2.08 2.08 0.171 0.316 0. 316
C; 0.088 0.028 33.83 64. 74 32.37 0.78 1.48 0.74 0.022 0.042 0.021
Cg 0.272 0. 085 0. 50 0.90 0. 90 0.02 0.03 0.03 0.002 0.003 0.003
Cy 0.196 0.013 0. 50 0.33 0. 30 1.33 0. 88 0. 80 0.017 0.011 0.01
A Bs 0.065 Cio 0.311 0.02 0.05 0.08 0.06 0.79 1.26 0.95 0.016 0.025 0.019
Cyy 0.493 0.032 0. 05 0. 05 0.07 0.91 0.91 1. 18 0.029 0.029 0.038
Ciz 0.353 0.068 3. 00 4.25 6. 00 0.68 0.96 1. 36 0. 046 0.065 0.092
B, 0. 191 Ciz 0.121 0.023 23.81 22.46 1.72 0.07 0.08 1. 00 0.002 0.002 0.023
Ciy 0.190 0.036 29.91 13.05 1. 37 0.05 0.10 1. 00 0.002 0. 004 0.036
Cys 0.319 0.061 3. 86 4,48 5.01 0. 87 1.01 1.13 0.053 0.061 0. 069
Cis 0.493 0.05 1. 48 1.12 1.02 0.82 1.08 1.18 0.041 0. 054 0. 059
Bs 0.101 Ciz 0.196 0.02 44. 39 57.00 60.13 0.82 1. 06 1.12 0.016 0.021 0.022
Cig 0.311 0.031 3.04 7.61 8.03 0.49 1.22 1. 29 0.015 0.038 0. 040
B, 0. 069 Cio 0. 500 0.035 21.70 38. 24 19. 22 0.82 1.45 0.73 0.029 0.051 0.025
20 0. 500 0.035 29.47 51.95 26.93 0. 82 1. 44 0.75 0.029 0.05 0.026
AN PR AR LR RN E R RE RS BHER. SR 3.
I A SR T 5 WA B £ 4
xR3 FREAS . TEEHMENFTHEMESNLER
Table 3 Runoff coefficient and soil erosion equidistant value quantification
3040 20=<x<C30 10<Cx<C20 <10
0.2~0.4 0.4~0.6 0.6~0.8 0.8~1.0

T N7 R R R .

Note:x is run off coefficient or amount of soil erosion
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Table 4 Main forest type comprehensive ecologic benefit index and ecological sub-effective

contributing rate to comprehensive ecological benefit

I/ AU (S
2 Pinus tabulae formis Larix prince rupprecht Btula platyphlla
Rule loser (e T TR AR TR FRE ET T TR
Ecologic Contribution Ecologic Contribution Ecologic Contribution
benefit index rate benefit index rate benefit index rate
By 0.198 0. 267 0. 206 0.199 0.224 0.210
B, 0.216 0.291 0. 368 0. 355 0.358 0. 336
Bs 0.062 0. 084 0. 066 0. 064 0.067 0.063
By 0.137 0.185 0.183 0.176 0. 245 0. 230
Bs 0.072 0.097 0.113 0.109 0.121 0.113
Bg 0. 057 0.077 0.101 0.097 0.052 0.049
o da ey VE T
Comprehensive 0.742 1.037 1.067
ecologic benefit
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