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Abstract: Drought, as a natural phenomenon of abnormal regional water shortage, has a profound impact on the ecological
environment. As the global climate changes and the frequency of abnormal climate events increases, the form of drought in
my country will become increasingly severe in the future. The degree of forest canopy closure, forest density, tree species
composition and age composition in this study area are extremely unreasonable, the structure and function of the plantation
are single and the stability is poor, and problems such as pests, pests and rodents continue to appear. Due to the lack of
tending management, the unadjusted structure of the initial timber forest has led to its low comprehensive ecological
function. In order to ensure the long-term and stable ecological function of the forest, it is urgent to evaluate its water
conservation function and regulate and manage it. This paper combines the fuzzy matter-element model and establishes an
evaluation system consisting of 16 indicators including forest evapotranspiration, forest canopy water retention
characteristics, soil physical properties, water retention characteristics, litter physical properties, and water retention
characteristics. Evaluate the weight of different indicators and evaluate the water conservation capacity. In this paper, 6

different forest types in the Targou, Datong County, Qinghai Province, spruce x birch mixed forest (YB) , spruce x green
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poplar mixed forest (YQ) , spruce x larch mixed forest ( YL), spruce Pure forest (Y), pure larch forest (L), and pure
poplar forest (Q) are the research objects to quantitatively evaluate their water conservation capacity. The results show that
the order of European closeness is YB (0.794)> YQ (0.723)> YL (0.655)> Y (0.494)> L (0.416)> Q (0.270).
The greater the European closeness, the water source of this forest stand type. Stronger ability to conserve. Among the six
forest types, the birch X poplar mixed forest has the strongest water conservation capacity, and the Qing poplar forest has
the worst water conservation capacity. By assessing the water conservation capacity of forests, exploring the water balance of
the basin, and paying attention to the hydrological effects of forests, it is of great significance for regulating the runoff of the
basin and improving the local microclimate. In this paper, the fuzzy matter-element model is used to analyze and study the
water conservation capacity of different forest types of plantations, and provide a scientific reference for the selection of local
afforestation tree species, the improvement of forest water conservation capacity, the transformation of inefficient forests and

the adjustment of stand structure.

Key Words: arid and semi-arid region; water conservation capacity ; fuzzy matter-element model ; European-style closeness
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Kom. ) fAtV&E M #A ( Larix principis-rupprechtii Mayr. ) | T 4% ( Populus cathayana Rehd. ) | FA¥E( Betula platyphylla
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Table 1 Basic situation of the survey plot

TERE T

I i oo 4 o W RS Averge  Average
Forest type sumber location Altitude/m position Slope/ (°) Canopy/ % .lree ' breast
high/m diameter/cm
YB Al 37°01'57"N,101°40"33"E 2955.6 ik 18 73.00 7.88 9.05
A2 37°01'50"N,101°40'51"E 2939.9 aibi 21 71.47 8.23 8.58
A3 37°02'12"N,101°40'09"E 2945.7 Rl 20 72.56 8.15 8.87
YQ Bl 37°02'65"N,101°40'19"E 2863. 1 TH 17 70.25 7.46 9.64
B2 37°02'21"N,101°40'36"E 2876.9 T4 8 66. 10 8.16 9.80
B3 37°02'65"N,101°40'19"E 2903.5 T 10 68.17 7.98 9.70
YL Cl1 37°01'57"N,101°40"33"E 2877.5 ik 19 64.83 8.12 9.10
C2 37°01'58"N,101°41'10"E 2956.9 ik 20 68. 67 11.34 11.92
C3 37°02'04"N,101°41'03"E 2913.4 aibi 18 67.44 10.56 10. 88
Y D1 37°01'54"N,101°40'50"E 2960.3 P 15 92.96 10.96 11.71
D2 37°01'57"N,101°41'06"E 2949.3 rh 24 91.95 9.11 10. 87
D3 37°01'60"N,101°40'08"E 2958.6 rh 18 91.97 9.23 10.95
L El 37°01'57"N,101°40'33"E 2840.0 gk 14 63.96 12.61 14.25
E2 37°01'55"N,101°40'38"E 2910.2 gk 13 62.06 11.64 12.70
E3 37°01'57"N,101°40"33"E 2904.2 Rl 12 63.55 12.05 13.87
Q F1 37°02'02"N,101°4121"E 2863. 1 R 25 73.99 8.75 14.19
F2 37°02'07"N,101°4122"E 2865.4 Rl 24 72.15 7.66 13.65
F3 37°02'04"N,101°41'19"E 2887. 1 rh 20 70.68 7.51 13.64

YB: mAZXAMEIRASHR Picea crassifolia Kom. xBetula platyphylla Suk. YQ X E IR Picea crasstfolia Kom. x Populus cathayana Rehd.
YL. =X IRASHK Picea crassifolia Kom. xLarix principis-rupprechtii Mayr. Y . =L Picea crassifolia KomL; VMK | Larix principis-

rupprechtii Mayr. Q : T4l Populus cathayana Rehd.
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Table 2 Correlation analysis result table
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Table 3 Canopy interception and forest land evapotranspiration in different forest types

YB YOQ Y L Q
=
R 1.40+0.06a 1.36+0.02b 1.42+0.07a 0.97+0. 14¢ 0.89+0.05¢ 0.64+0.01d
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FL o
371.00+3.61e 385.00+10.01d  400.00+7.18c 415.00+3.00b 429.54+15.46a 422.00+2.42a

Evapotranspiration/ mm
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+ B JE Soil height/cm
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Fig.1 Soil bulk density of different forest types
YB: =42 x HHEIR M Picea crassifolia Kom. x Betula platyphylla
Suk. YQ: = #2 x H 8 I8 2 MK Picea crassifolia Kom. x Populus
cathayana Rehd. YL TR TE M NR A Picea crassifolia Kom. X
Larix principis-rupprechtii Mayr. Y ; ZAZ4[MK  Picea crassifolia KomL:
VEMHA Gl MK | Larix principis-rupprechtii Mayr. Q. 7 % i Bk Populus

cathayana Rehd.
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Fig. 3  Soil saturated water capacity and non-capillary water B4 AEMRSEBNHEEVERE
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