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Abstract With the method of analytical hierarchical process (AHP) combined with fuzzy mathematics, multi-objective
decision-making method on water-stored capacities for five typical forest vegetations in east Liaoning mountainous region
has been made on the base of some hydro-ecological indices measured. By means of AHP, the weight set, C = (0.0245,
0.0051, 0.1993, 0.0109, 0.0762, 0.0565, 0.2827, 0.0573, 0.2866) is firstly determined for such evaluation factors
as canopy interception, canopy evapotranspiration, litter water storage, soil bulk density, noncapillary porosity, initial in-
filtration rate, final infiltration rate, total soil water storage, available soil water storage, then the fuzzy functions are es-
tablished for these factors according to the principle of maximum fuzzy entropy, and finally, using the fuzzy multi-objec-
tive decision-making method, the fuzzy subset of evaluation results, E =(0.4686, 0.3784, 0.4145, 0.6128, 0.4808) is
evolved for the Chinese pine, larch, the korean pine, cak, weed trees, showing that the hardwoods enjoy higher water
stored capacity than conifers, and the oak forests show the best.
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Fig.1 Multi-objective decision-making on forest water conservation efficiency
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Tab.1 Judgement matrix A — B and BESENMWANEINEHNENE, ERELTET(A
composite weights -B)HEEENBTINE, .4 C EEEIBRENREN:
A B, B, B, B, B w s . .
B, 1 ys 17 1/9  1/9 0.0305 ¢ = ;bkcf (i =1,2,.9) (4)
B, 5 1 3 1 1/4 0.1993 HEBNERN#T—BHERE, HA1HE:
B, 7 1/3 1 1/7 1/9 0.0871 _ 5
B, 9 1 7 1 1 0.3392 cr = ;bkak (3)
Bs 9 4 9 1 1 0.3439 RI = ZkaIk )
. _cl £ %2 CRAANK
SR CR = RI <018, k2] Tab.2 Composite weights of factors in C stratum
RN -, ENTRBEHMERE, A B, B, B, B, Bs w
WHEE L FMENERKERERS C 0.8330 0 0 0 0 0.0254
BET R R W, A B 5T M 1 B B R B C, 0.1667 0 0 0 0 0.0051
HIHEHEEE TERYANTNE(RE Cs 0 1 0 0 0 0.1194
DECEARME(RE?2),B, - C. C, 0 0 0.1250 0 0 0.0109
B,-C.B,- C.B,- C.B; - C & Cs 0 0 0.8750 0 0 0.0762
B E R, RIS RN E B €0 0 0 01667 0 0.0363
c, 0 0 0 0.8333 0 0.2827
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Tab.3 Fuzziness of factors involved in the multi-objective decision-making
H % Woon o a FEAR B FAR M RIE A 2 B
Factors Chinese pine Larch Korean pine Oak Weed tree Fuzzy function Parameters

a=11.54

AR E xR 0.877 0.877 0.899 0.867 0.897 m T B b=2.0
¢=0.10

ARRBEEK 0.407 0.440 0.403 0.491 0.552 MEFEHER k=1.26
a=0.26

HEDE K 0.499 0.785 0.773 0.560 0.215 m T OB 5=2.0

’ c=1.0

+HAEH 0.520 0.550 0.580 0.588 0.587 R k=0.56

FEETLBRE 0.795 0.612 0.658 0.883 0.841 XLt L k:;7g-573
a=\u.

B E R 0.363 0.141 0.195 0.684 0.631 Frepm o192
a, =80.46
a, =1.035

B X 0.474 0.250 0.320 0.610 0.540 FE R
az;=5.505

BE k& 0.434 0.400 0.390 0.715 0.530 S LT k=gbgogozs
a= .

AREKR 0.344 0.150 0.139 0.527 0.430 FEFHR k= 26030064
a= .
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FRTREBRBESHRARBEILE 3.
2.5 Fuzzy RERH

Fuzzy G TFHERRENESHIINMNVESEARA WERNEFNHHEREN FEI TN EREM T
HE RIS, KRR .

AOR - Q
Kb, A HEFRETH:
A= (a,,a;,a3,K,a,) (10)
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b, =a,r, Payr,, B, Pa,rm (13)
aP b =min(l,a +b) (14
AXEMERNETHERN:
é = (0.0254,0.0051,0.1993,0.0109,0.0762,0.0565,0.2827,0.0573,0.2866) (15)
BW%R T80
[0.914 0.877 0.899 0.867 0.897}
0.407 0.440 0.403 0.491 0.552
0.499 0.785 0.773 0.560 0.215
0.520 0.550 0.580 0.580 0.587
R = |0.790 0.612 0.658 0.883 0.841 (16)
~ 0.363 0.141 0.195 0.684 0.631
0.474 0.250 0.320 0.610 0.540
0.434 0.400 0.390 0.715 0.530
10.344 0.150 0.193 0.527 0.4304
Wit AOR = B HBAEAERENT RS
B = (0.4686,0.3784,0.4145,0.6128,0.4808) (17)
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