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Abstract: According to the hydrological and morphological characteristics, He’ nan Province was
divided into mountainous region and plain region. The level of rich water, infiltration modulus of
precipitation, fertilization level per unit area, proportions of vegetable planting area, and soil tex-
ture were selected as the common indices, and the slope and groundwater depth were selected as
specific indices to assess the groundwater vulnerability to nitrate. Principal component regression
analysis was adopted to determine the index weights, and the spatial distribution of groundwater vul-
nerability to nitrate in He’ nan Province was assessed with ArcGIS 9. 2. In the Province, the
groundwater vulnerability to nitrate was mainly at low and medium level, and the region with this
vulnerability level accounted for 68. 4% of the total. The high vulnerability region accounted for
19.8% , and the extremely high vulnerability region occupied 11. 8% . The main factors affecting
the groundwater vulnerability to nitrate in plain region were soil texture, fertilization level, and infil-
tration modulus of precipitation, while those in mountainous region were fertilization level, soil tex-
ture, and slope. This study provided a theoretical basis for reasonable fertilization and agricultural

environment management.

Key words: principal component analysis; regression analysis; index weight; groundwater vulnera-
bility.
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Table 1 Principal component loading matrix, eigenvalue, contribution rate, and accumulative contribution rate and regres-

sion coefficient (for the mountainous region)

PN TSRS F 43 Principal component
Evaluation index 1 2 3 4 5
Y FE Slope -0.51 -0.34 0.34 0.61 0.17
& KFERE Level of rich water 0.32 0.72 0.27 0.21 -0.39
[%7K A8 Infiltration modulus of precipitation 0.63 0.05 0.47 0.35 0.29
JENEFKF- Fertilization level -0.11 -0.31 0.76 -0.52 -0.21
B2 LA Proportion of vegetables 0.72 -0.28 -0.08 -0.21 0.34
BT Soil texture -0.41 0.63 0.17 -0.28 0.57
FHIE(E Eigenvalue 1.45 1.20 1.03 0.92 0.74
BTHRER Contribution rate (% ) 24.2 20.0 17.2 15.4 12.4
ZEMTTHRR Accumulative contribution rate (% ) 24.2 44.2 61.3 76.7 89.1
HIEES: -0.10 -0.05 0.11 0.04 -0.17
x2 EMSEAEASHERENE(LE)
Table 2 Results of principal component and regression analysis and the weights ( for the mountainous region)
e KRR KR A B JNEA - i daatiil B
Slope Level of  Infiltration modulus Fertilization Proportion of Soil texture
rich water of precipitation level vegetables
EIEES 4 Regression coefficients -0.06 0.04 -0.04 0.11 -0.03 0.09
FHE Weight factor (% ) 17.4 10.1 10.0 30.5 7.7 24.3

R3 ERSBEER FHEETHRE RITTHESEERY(FER)

Table 3 Principal component loading matrix, eigenvalue, contribution rate, and accumulative contribution rate and regres-

sion coefficient (for the plain region)

PEM SR FE R4 Principal component

Evaluation index 1 2 3 4 3
& KFERE Level of rich water 0.50 0.45 0.16 0.59 0.29
[%7K A% Infiltration modulus of precipitation 0.02 0.87 0.01 0.07 0.37
Jiti B 7K - Fertilization level 0.61 0.07 0.56 0.15 0.39
R LM Proportion of vegetables 0.70 0.22 0.28 0.15 0.19
F 1R Soil texture 0.50 0.21 0.30 0.71 0.33
R KR Depth of groundwater 0.44 0.33 0.70 0.11 0.44
HRAE(E Eigenvalue 1.56 1.16 0.99 0.91 0.71
TiHkZE Contribution rate (% ) 26.0 19.4 16.6 15.2 11.8
ZHTTHLF Accumulative contribution rate (% ) 26.0 45.4 61.9 77.2 89.0
TSR 0.03 0.52 0.38 -0.09 -0.97
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Table 4 Results of principal component and regression analysis and the weights ( for the plain region)

KRR Kk A JEHE K- B LA etz 381 H T KRR

Level of  Infiltration modulus Fertilization Proportion of Soil Depth of

rich water of precipitation level vegetables texture groundwater
[ )3 25X Regression coefficients -0.04 0.09 -0.13 0.04 -0.15 0.01
AT Weight factor (% ) 7.8 20.1 28.3 9.3 32.8 1.7
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Fig.2 Spatial distribution of groundwater vulnerability levels in

He’ nan Province.
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Table 5 Grades of groundwater vulnerability to nitrate in
He’ nan Province ( %)

X35, ARG IRAEsE A R s
Region Very low Low Middle High Very high
X 4.4 14.3 12.8 10.2 6.6
Mountainous region

T 2.3 18.7 15.9 9.6 5.2
Plain region

SV Total 6.7 33.0 28.7 19.8 11.8
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