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Benefit Assessment of Agroforestry Ecosystems in the Three
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Abstract: This paper is based on the adequate survey of agroforestry ecosystems in the Three Gorges
Reservoir Area. Applying ecological principles and ecological economy principles. making use of AHP, and
on the basis of the results of systematic researches on biomass and productivity, material cycle, energy
flow, value flow and land use ratio of agroforestry ecosystems, this paper assesses the economic benefits .,
ecological benefits, social benefits and comprehensive benefits of the four types of agroforestry ecosystems
with larger areas in the Three Gorges Reservoir Area. The agroforestry ecosystems are also compared
with farmland ecosystems. The results showed that, the amount of storage, output and return of total N,
P. K in the model of cypress forest-grassland-citrus forest-crops-vegetable (T,), cypress forest-citrus for-
est-crops- vegetable (T,), citrus forest-crops (T3). cypress forest-crops (T,) are respectively 3. 96, 3.
70, 3.19, 1. 02 times; 1. 85, 2. 15, 1. 99, 1. 82 times; 2. 56, 2.41, 2. 66, 1. 88 times of farmland ecosys-
tem of wheat-peanut (T;). The amount of storage, utilization, output and utilization ratio of sunlight en-
ergy of T, Ty, Tyand T, are 3.56, 3.36, 3.19, 2. 96 times; 2. 84, 2.36, 2. 32, 1. 96 times; 3.09, 2. 20,
2.61, 1.94 times and 5. 68, 5. 64, 6.32 and 4. 86 times of T;. The benefits cost rate (BCR) of four types
of agroforestry ecosystems are 1. 84, 1. 97, 5. 11 and 1. 78 times of crop ecosystem of wheat-peanut, 1. 11,
1.19, 3. 08 and 1. 08 times of wheat-vegetable (T;). The order of BCR and net benefit of unit area among
four agroforestry ecosystems and two farmland ecosystems is T;>T,>T,>T,> T;>T;. The efficiencies
of land use of agroforestry ecosystems (T,, T,, T3, T,) compared with farmland ecosystem of wheat-
peanut (assumed 1) are 1. 88, 1.98, 4. 85 and 1. 69; with wheat-vegetable are 1. 15, 1. 21, 2. 96 and 1.
04. It means that the efficiency of land use is T;>T,>T,>T,>T;>T;. All of social benefit, economic
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benefit, ecological benefit and comprehensive benefit of agroforestry ecosystems are higher than farmland
ecosystems. The order of social benefit is T;>T,>T,> T,>T; and Ts; the economic benefit is T;>T,>
T,>T,>T; and Tg; the ecological benefit is T,>T;>T,>T,>T;and Ts; the comprehensive benefit is T,
>Ty>T,>T,>T; and Ts. The research results provide important scientific foundation to advisabely
make use of land resources, biological resources and climate resources, and to protect and improve ecologi-
cal environment in the Three Gorges Reservoir Area.
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Fig. 1 Indicator system of benefit assessment of agroforestry ecosystems
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Table 1 The benefit original value of agroforestry systems
The types of agroforestry ecosystem
Benefit Benefit indicator T, T T, T, T T,
( /) 520 510 615 320 320 350
( 1.0) 0.8 0.8 0.9 0.8 1.0 0.9
Social benefits ( 1.0) 1.0 1.0 1.0 1.0 0.2 0.2**
( 1.0) 1.0 1.0 0.2** 1.0 0.2** 0.2**
( /hm? -« a) 10951 11509 28168 10584 * 5812 9507
(kg/hm? « a) 281.5 326. 2 302.1 276.07 152.1 124. 6
Economic benefits (10'°J/hm? « a) 91. 85 65.39 77. 64 60.09*  29.88 27.30
( ) 2.21 2. 36 6.13 1. 45 1.20 1.99
1.88 1.98 4. 85 1.69 1.00 1. 66
1.25 1.24 1. 39 1.07 0.22 0.31
10. 43 8. 09 9.98 9.51 3.25 2.08
(t/hm?) 28. 05" 28.12" 55.01 30. 44" 22.05 18.63
Ecological benefits (t/hm? « a) 27.79* 28.76" 47. 54 29.00* 22.05 18.63
( 1) 0.95 0.95 0. 90 0. 90 0.50 0.50
( 1) 1.0 1.0 1.0 1.0 0.5 0.5
( /hm?) 1681. 2 1477. 2 904. 8 724.5 669.0 806. 0
( /hm?)  3409.7 2274.9 981.0 1619. 6 1355.0 688. 8
CO,( 1t 273.3 ) 8552.8 6159. 2 2283.0 333.8 1167.0 1891. 4
0,( 1t 369.7 8484. 3 6154.0 2438.0 3357.5 1054. 0 1844.9
* . D
2
Table 2 The weighting of assess indicators and the data of normalization
D F G F H 1 i Ts T Ts Ts
0. 20 0. 060 1.6250 1.5938 1.9219 1.0000 1.0000 1.0938
A 0.30 0.50 0. 150 0. 8000 0.8000 0.9000 0.8000 1.0000 0.9000
0. 20 0. 060 5.0000 5.0000 5.0000 5.0000 1.0000 1.0000
0.10 0. 030 5. 0000 5.0000 2.0000 5.0000 1.0000 1.0000
0. 50 0. 200 1.8842 1.9802 4.8465 1.8211 1.0000 1.6358
B 0.40 0.10 0. 040 1.8508 2.1446 1.9862 1.8146 1.0000 0.8192
0.10 0. 040 3.0740 2.1884 2.5984 2.0110 1.0000 0.9137
0. 30 0.120 1.8417 1.9667 5.1083 1.2083 1.0000 1.6583
0.10 0.030 1.8800 1.9800 4.8500 1.6900 1.0000 1.6600
0.10 0. 030 5.6818 5.6364 6.3182 4.8636 1.0000 1.4091
0.10 0.030 3.2092 2.4892 3.0708 2.9262 1.0000 0.6400
0.10 0. 030 1.2721 1.2753 2.4948 1.3805 1.0000 0. 8449
0.15 0. 045 1.2603 1.3043 2.1560 1.3152 1.0000 0. 8449
C 0.30 0. 05 0.015 1. 9000 1.9000 1.8000 1.8000 1.0000 1.0000
0. 05 0.015 2.0000 2.0000 2.0000 2.0000 1.0000 1.0000
0.10 0. 030 2.5130 2.2081 1.3525 1.0830 1.0000 1.2048
0.10 0. 030 2.5164 1.6789 0.7240 1.1953 1.0000 0.5083
CO, 0. 05 0.015 7.3289 5.2778 1.9563 0.2860 1.0000 1.6207
O, 0.10 0. 030 8.0496 5.8387 2.3131 3.1855 1.0000 1.7504
E 58. 687 52.262 53.397 40. 380 19 21.504
* .D the first level indicator. F  weight co-

efficient of single fact()r G second level indicator. H weight combination. E  synthetical benefits. A social benefit.

B economic benefit. C  ecological benefit
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Table 3 The standard quantifying value of benefit indicators of agroforestry systems
Benefit indicator T, T, T, T, Ts Ts
0. 8455 0. 8293 1.0000 0.5203 0.5203 0.5691
0. 8000 0. 8000 0. 9000 0. 8000 1. 0000 0.9000
1. 0000 1. 0000 1. 0000 1. 0000 0. 2000 0. 2000
A 1. 0000 1. 0000 0. 2000 1. 0000 0. 2000 0. 2000
0. 3888 0. 4086 1. 0000 0. 3757 0.2063 0.3375
0. 8630 1. 0000 0.9261 0. 8461 0.4663 0. 3820
1.0000 0.7120 0. 8453 0. 6542 0. 3253 0.2972
B 0. 3605 0. 3850 1. 0000 0.2365 0.1958 0. 3246
0. 3876 0.4082 1. 0000 0. 3485 0.2062 0.3423
0.8993 0. 8921 1. 0000 0.7698 0.1583 0.2230
1. 0000 0.7756 0. 9569 0.9118 0.3116 0.1994
0. 5099 0.5112 1. 0000 0.5534 0. 4008 0. 3387
0. 5846 0. 6050 1. 0000 0.6100 0.4638 0.3919
1. 0000 1. 0000 0.9474 0.9474 0.5263 0.5263
C 1. 0000 1. 0000 1. 0000 1. 0000 0. 5000 0. 5000
1. 0000 0. 8787 0.5382 0.4309 0.3979 0.4794
1. 0000 0.6672 0.2877 0. 4750 0.3974 0.2020
CO, 1. 0000 0.7201 0.2669 0. 0390 0.1364 0.2211
0, 1. 0000 0.7253 0.2874 0. 3957 0.1242 0.2174
A social benefits. B economic benefits. C  ecological benefits
3.3
1,
s 4,
4
Table 4 Benefit analysis of agroforestry systems
Benefit T, T, T; T, T; Ts
Social benefits 0.2331 0.2321 0.1982 0.2123 0.1228 0.1195
Economic benefits 0.1670 0.1602 0.2412 0.1351 0.0763 0. 0858
Ecological benefits 0.5999 0.5233 0. 5297 0.4144 0.2317 0.2328
Synthetical benefits 1. 0000 0.9156 0. 9691 0.7618 0. 4308 0. 4381
s N N ,
o s : Ty >T, >T, >T,
> (T; T ) LTy >T, >T, >T, >
(T Ts ) , T, >T, >T, =>T, >
(T; Ts Do
4
4.1 T, T; ( ) 3.1 5T,
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(T5) 2.75 s Ty (T:5) 2. 81 ;T (T5) 2.13
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21.17% ,14. 74% ,64. 09% ;23. 72% ,15. 84 % ,60. 44 % ;18. 39% ,27. 23% ,54. 38%;29. 22% ,16.
98% ,53.80%;21.05%,21.05% ,57.90% ;18.57% ,23.38% ,58.05% . N N
4.2 s 4 s
T, >T, >T, >T, . . .
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