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Assessment of multi-function of Pinus tabulaeformis
plantation in Qingyang area
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A & F University, Yangling 712100, China; 2 Zhenyuan Forestry, Qingyang 744500, China)

Abstract ; [ Objective] To investigate the multi-function of Pinus tabulaeformis plantation in Qingyang,
Gansu Province, establish an evaluation system, and provide a scientific basis for the forest management
in Qingyang area. [ Method] We surveyed 63 sample plots of P. tabulaeformis plantations from seven
counties of Qingyang, and used analytic hierarchy process ( AHP) to establish the multi-function
evaluation index system. Eleven indexes were chosen from four functions including water conservation,
carbon fixation and oxygen release, biodiversity conservation and excellent provenance preservation. The
weights of different indexes were determined using the surveyed data and expert scoring. The total scores
for multi-functions of different sample plots were calculated. Using normal equidistant partition,
evaluation indexes of plantations of different counties were divided into five categories. [ Result]For the
P. tabulaeformis plantation in Qingyang, the water conservation function had the highest effect, followed
by the biodiversity protection function. The functions of carbon fixation and oxygen release and excellent

provenance preservation had relatively low effect. The proportions of sample plots that had high effect,
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moderate high effect, medium effect, moderate low effect and low effect for their multi-functions were

12.7% , 25. 4% , 31. 15% ,

25.4% and 4. 76% respectively. The performance was the best in

Zhengning County and the worst in Zhenyuan County. The overall effect of multi-function of P.

tabulaeformis plantation in Qianyang was ordinary. [ Conclusion] AHP can be used to effectively evaluate

forest multi-function. We should take management measures to improve the multi-function of Qingyang

forests.

Key words: Qingyang City; Pinus tabulaeformis; forest multi-function ; evaluation index system; analytic

hierarchy process
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Tab. 1  Multi-function evaluation index system of Pinus
tabularformis plantations in Qingyang
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Tab.2 The expert scoring matrix
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A B, B, B, B, W,

B, 1 7 5 9 0. 640
B, 177 1 7 7 0. 144
B, 1/5 177 1 1 0.176
B, 1/9 1/7 1 1 0.041

1) CR=0.0967,A,, =4.258 3,

B, C, C, C, C, Cs W

C, 1 5 8 8  0.498
C, 1/3 1 3 5 8 0.261
C, /5 13 1 3 7 0.144
C, /8 1/5 13 1 3 0.063
Cs 18 /8 1/ 173 1 0.034
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Tab.3 The weights of multi-function evaluation indexes of

Pinus tabidaeformis plantations in Qingyang

HirZ  HENZ 2ENE 15052 2 2ENE $8E
A B, 0. 640 C, 0.498  0.318
C, 0.261  0.167
C, 0.144  0.092
C, 0.063  0.041
Cs 0.034  0.022
B, 0. 144 C, 0.167  0.037
C, 0.833  0.021
B, 0.176 C, 0.722  0.127
C, 0.278  0.049
B, 0.041 Co  0.722  0.030
C,, 0.278  0.011
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Tab.4 The grading standard of multi-function evaluation indexes of Pinus tabularformis plantations in Qingyang

N ] R SGRI bt ]
jis2 BT i 2% %

C, [60,80) =80 [40,60) [20,40) <20
C, >4 [3,4) [2,3) [1,2) <1

C, =60 [50,60) [40,50) [30,40) <30
C, [45,65) [40,45);[65,70)  [35,40);(70,75)  [30,35);[75,80) <30; =80
Cs =5 [5,15) [15,25) [25,35) <35
Cy [25,35) [20,25);[35,40)  [15,20);[40,50)  [10,15);[50,60) [1,10) ;=60
c, =120 [90,120) [60,90) [30,60) <30
Cy =20 [15,20) [10,15) [5,10) <5

C, =70 [50,70) [30,50) [10,30) <10
Cpo =80 [60,80) [40,60) [20,40) <20
C, =2 000 [1600,2 000) [1200,1600) [800,1 200) <800
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Tab.5 The evaluation scores of multi-functions of sample plots
FEML KRG R AERE RRAME O BTTER | AR KU BEER ARt CRAME ot
gits!  FRUiRE HOiRE GOl BAESIRE 84 | s SRhaE HUhRE  RIUIIRE RAFDIRE R4
P1 40.615 2.366 10. 566 2.000 55.546 P33 47.414  3.863 10. 566 3.045 64.888
P2 41.046 1.952 13.110 2.000 58.106 P34 47.414 3.863 13.110 2.454 66. 840
P3 38.390 3.114 10. 566 2.227 54.297 P35 48.225 5.026 7.044 3.045 63.339
P4 49.885 3.114 9.001 2.227 64.227 P36  57.115 5.026 9.588 3.272 75.000
P5 50.316  3.863 10. 566 3.045 67.789 P37 28.258 1.952 13.110 1.409 44.728
P6 55.924  4.277 14.088 2.681 76.971 P38 30.914  1.952 14.088 2.000 48.953
P7 63.104 5.440 8.022 3.045 79.611 P39 38.390 3.114 9.588 2.227 53.318
P8 60.448 5.440 8.022 3.863 77.773 P40  44.512 3.114 10. 566 2.227 60.420
P9 62.724 5.440 10. 566 3.863 82.593 P41 47.414  3.863 10. 566 3.045 64.888
P10 37.713  1.952 10. 566 2.000 52.230 P42 47.414 3.863 10. 566 2.454 64.297
P11 33.621 1.952 13.110 2.000 50. 682 P43 54.593 4.611 7.044 2.454 68.703
P12 40.666  2.700 9.588 1.409 54.362 P44 51.178 5.026 9.588 2.681 68.472
P13 50.316  3.529 9.001 2.227 65.072 P45 53.403 4.611 10. 566 3.045 71.625
P14 47.845 3.863 10. 566 3.045 65.319 P46 29.499  1.952 13.110 1.409 45.969
P15 52.592  4.277 14.088 2.454 73.411 P47 26.412  1.952 11.544 2.000 41.908
P16 63.104 5.026 4.500 3.045 75.675 P48 37.713  3.114 11.544 2.227 54.599
P17 51.178 5.026 8.022 3.863 68.088 P49 44.512 3.114 11.544 2.227 61.398
P18 57.719  5.026 10. 566 3.045 76.355 P50 44.758 4.277 10. 566 3.045 62.646
P19 39.179  4.611 8.022 3.045 54.857 P51 47.414  3.863 10. 566 2.454 64.297
P20 39.558  1.952 13.110 2.000 56.619 P52 48.225 4.611 7.044 2.227 62.107
P21 29.068 1.952 13.110 2.000 46.129 P53 51.178 4.611 9.588 2.681 68.058
P22 38.390 3.114 11.544 1.636 54.684 P54  46.603 4.611 10. 566 2.818 64.598
P23 44.512  3.114 11.544 2.227 61.398 P55 29.499  1.952 13.110 1.409 45.969
P24 47.414  3.863 10. 566 3.045 64. 888 P56 28.258 3.114 11.544 2.000 44.916
P25 47.414  3.863 13.110 2.454 66. 840 P57  40.615 1.952 9.588 2.227 54.381
P26 51.557 5.026 7.044 3.045 66.672 P58  44.512 3.863 11.544 2.227 62. 146
P27 57.546  5.026 9.588 3.272 75.431 P59  45.569 4.277 10. 566 2.818 63.230
P28 40.666 5.026 10. 566 3.045 59.302 P60  50.747 3.863 10. 566 2.227 67.402
P29 39.558 1.952 10. 566 1.636 53.712 P61 48.225 5.026 9.588 2.227 65.065
P30 30.914  1.952 13.110 2.000 47.974 P62  49.332 4.611 9.588 2.681 66.212
P31 38.390 3.114 9.001 2.227 52.732 P63 46.603 4.611 13.110 3.045 67.369
P32 44.512  3.114 11.544 2.227 61.398
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Fig.1 Multi-function evaluation of sample plots in different counties of Qingyang City
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