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Comprehensive Evaluating Regional Agricultural Water and Soil
Resources Carrying Capacity Based on RAGA-PPPCA Model

REN Shou-de, FU Qiang, WANG Kai, JIANG Qiu-xiang, WANG Zi-long

(College of Water Conservancy & Architecture, Northeast Agricultural University, Harbin 150030, China)

Abstract: On the basis of giving an overall analysis of factors influencing the changes of the carrying capacity
of agricultural water and soil resources complex system, in this paper, the concept of the agricultural soil and
water resources carrying capacity are preliminarily proposed. 27 evaluation indexes of the carrying capacity
are selected. They are all closely related to the agricultural soil and water resources. In order to solve the
problem of the evaluation process complexity that caused by the excess evaluation indexes. This paper puts
forward Projection Pursuit Principal Components Analysis model. This model effectively combines the char-
acteristic of Principal Components Analysis, which can solve multi-correlation among indexes effectively, and
the technology of the Projection Pursuit model, which can reduce dimension efficiently. This model has al-
ready been applied in comprehensive evaluation of the agricultural water and soil resources carrying capacity
at Sanjiang plain Jiansanjiang region. It gained the satisfactory result. Moreover, it provides a new idea and
approach for the study on the evaluation of the agricultural water and soil resources carrying capacity.
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3.3 RAGA—PPPCA
.
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° ’ H
2008 . ,
, €2008 »
, 27 ;
. . C 2,
2
C C, C, C, C, Cs C, Cs C,
=>85 =6 <10 2500~4000 100 =>38 <30 >2.5 >80
75~85 3~6 10~15 4000~8000 500~2500 99~100 3~8 30~60 1.5~2.5 50~80
<75 <3 >15 <500 >8000 <99 <3 =60 <1.5 <50
Co Ch Ciy Ciy Cyy Cis Cs Cyy Cig Cy
<0 >15 <3 >10 >10 =>90 =>60 =90 =>95 =600
0~3 10~15 3~5 5~10 0~10 85~90 30~60 10~90 80~95 400~600
>3 <10 =>5 <5 <0 <85 <30 <10 <80 <400
Cao Co Co Cos C., Co Cos Cyr
=600 =50 =20 <2000 =280 >10 100 >2
500~600 15~50 5~20 2000~4000 50~280 0~10 80~100 1~2
<500 <15 <5 =>4000 <50 <0 <80 <1
Matlab 7.0 49.74% 0, =22.27% ya; =13. 41 % s, = 7. 34 %% s a5
., RAGA , =3.80%a5=2.41% +a;=1.03%, 4
n=400, ».=0.80, p.=0.80,
20 ,a=0.05, . 3,
20, 7 ,7 (PCA),
:Q(a;)=13.9151,Q(a,) =6. 2323,Q(a;) = (PPO)
3.7508,Q(a,) =2.0537,Q(as) =1. 0639, Q(a;) =
0.6730,Q(a;) =0. 2878, ta = . 3,
3
PPC PCA PPPCA
1 1.9746 —0.6623 —1.2610
2 1. 9850 —0.1995 —0. 8864
3 2. 1550 —0.2016 —0.4939
4 1.9702 —3.0104 —4.2167
5 2.5068 —0.0128 0.1704
6 1. 9876 0.3824 0. 1800
7 2.1839 —0.0106 —0.3038
8 3.1095 0.3797 0.5958
9 2.9186 0.1731 0.4201
10 1. 9069 —0. 2065 —0.4251
11 2.9206 —0.9147 —0.7561
12 3.1009 0.9978 1. 7900
13 2.9232 0.8272 1.1123
14 3.3106 1.5024 2.5228
15 3.1036 1. 2909 2.0087
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