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Investigation of the Spatial Variability of Nitrogen and Phosphorus in Purple Soils
in Jiangjing City, Sichuan, China
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(1 . Nanjing Institute of Environmental Sciences , State Environ mental Protection Administration, Nanjing 210042, China; 2. College

of Resources and Environment, Southwest Agriculture University , Chongqin 400716 , China)

Abstract :In this paper, the spatial distribution pattern of the total nitrogen, available nitrogen , available phosphorus and total phos-
phorus in surface purple soil (0 ~20cm) with a city region were analyzed by applying geostatistics combined with GIS. The spatial
distribution pattern of the four soil nutrient parameters were quantitatively described with se mivariogram and the soil nutrient content
distribution pattern was constructed by using Ordinary Kriging and lognormal Kriging optimal interpolation . The results indicated that
total nitrogen, available nitrogen showed a normal distribution, the others with a lognormal distribution ; the analyst of se mivariogram
indicated that the total nitrogen showed the pure nugget effect with the nugget of 0.2, others were correlated in a given spatial range
(50m) with mild spatial relativity , the nugget-tosill ratio was from 25 % to 75 % ; Preliminary analysis was made for the spatial vari-
ability of the soil nutrients by using the group map of the soil nutrients with Ordinary Kriging. These results could be useful for fur-
ther application in precision fertilization and for evaluation of non point polluting of agricultural lands .
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Fig.1  The sample distribution pattern of study area
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Fig.2 Frequencies distribution map
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Table 2 The theory models of nitrogen and phosphorus and corresponding parameters

G G+ C a/ m / ! %
0.2
386 658 350 58.7
0.03 0.09 650 33.3
1.1 1.5 640 73.3
2.2.2 (‘anisotropy) 50m.
3 4
¥( h) Table 3 Theory models and corresponding parameters
[12] in four directions
, .
/
> B / m !/ %
, ¥Y(h) 0° 467.2  667.9 440 70.0
] 45° 448 .7  670.1 320 66.9
, . Journel
(3] 90° 467.2  667.9 470 70.0
2, (geomet- 135° 4487 6701 300 66.9
ric anisotropy) (zonal anisotropy) . 0° 0.05  0.09 410 0
45° 0.1 0.8 790 12.5
3 3 4
90° 0 0.7 440 0
3 135° 0.1 0.8 750 12.5
, 0° 0.9 1.5 520 60 .0
45° 1.0 1.5 610 80.0
’ ’ 90° 0.9 1.5 530 60 .0
’ 135° 1.0 1.5 670 80.0
b 9
9
N
2.3 ( Kriging )
, 3 £ "
( 0~0.50
> 1051~075
3) B 0.76 ~ 1.00
. ) B 101~ 150
. 151 ~200
) > 2.00

(kriging map) , Kriging

N N

( Searching neighborhood) (14-15]

4 2

4

Fig.4 The interpolation map of total nitrogen

, 5



142 25
b 3 9 9 9
. 7. 7 ,
1 (>150 mg=kg ') , , ,
9.1%.2 (120~150 mg=kg ') , (3 11 ~15 mgekg ") ,
52.2%.3 (90 ~120 mgekg' ') , 0.9%.4 6 4 (6
. 38.7%. ~10 mge kg™ ") ,
, , 8.8%,5 (4~5mgkg ) 6 (<3
. ’ ’ ; mg* kg™ ') , 41.6 %
, 48.7 % . ,
T,
(1
WA
60 ~90
[ 90~120 W
B i20-150 <;
-5 ss
. .
Fig.5 The interpolation map of available nitrogen o—— - -1
7
’ Fig.7 The interpolation map of available phosphorus
6. 3
9 3 1
. 3« )
(>1.00 gekg™ ")
, 63.1 %32 (0.81 ~1.00 ' ’
g kg™ ") , 33.8 %3 (0.61 ~
0.80 g* kg~ 1) )
3.1 %, ’ |
GIS
T N 5> 5>
£ B
0.61 ~0.80 , (a)
B o081~1.00
B - 100
6 b
Fig .6  The interpolation map of total phosphorus ( ) (




1 143
) Lol [J1.
259 ~ 75 % ’ ,2002 ,(2) :18 ~19.
(71 [ M].
’ ,2000.147 ~181 .
[ 8] . Log Cabin Societg, P.O.Box 1813 ,Singe-
B pore. 1976 . 61 ~62.
[ 91 Kevin Johnston, Jay M Ver Hoef, Konstantin Krivoruchko,
Neil Lucas. Using ArcGIS Geostatistical Analyst. GIS by ES-
’ RI, 2001 .
( patCh) ' [10] Cambardella C A, Moorman T B, Novak J M, et al. Fieldscale
variability of soil properties in central lowa soils[ J]. Soil Sci.
Soc. Am., 1994 ,58:1501 ~1511.
[11] Chien Y J,Dar Yuan Lee, Hong- Yuh Guo, et al.Geostatistical
[ 1] [ M]. analysis of soil properties of mid- west Taiwan soil[ J]. Soil Sci-
,1999.177 ~178 . ence, 1997 ,162(4) : 151 ~162.

[ 21 Burgess T M, R Webster. Optimal interpolation and isarith mic [12] Issaks E H, R M Srivastava. An introduction to applied geo-
mapping of soil properties. I . The semivariogram and punctual statistics] M].New York: Oxford University Press. 1989 .
kriging[ J]. Soil Sci., 1980 ,31:315 ~ 331 ; 333 ~ 341 . [13] Journel A G, C J Huijbregts. Mining geostatistics] M]. Lon-

[ 31 Burrough P A. Multiscale sources of spatial variation in soil . The don: Acade mic Priss.1978 .
application of fractal concepts to nested levels of soil variation [14] Goovaerts P. Geostatistics in soil science :state of the-art and
[J]. Soil Sci., 1983 ,34:577 ~597. perspectives[ J]. Geoderm, 1999 ,89:1 ~ 45 .

[ 4] [J]. [15] Chang Y H, Serimshaw M D, Emmerson R H C, et al. Geo

,1989,17(3) :11 ~ 24, statistical analysis of sampling uncertainty at the Tollesbury Man-

[ 5] S S aged retrea site in Black- water Estuary, Essex, UK: kriging and

[T]. ,1997 ,17(4) 412 cokriging approach to minimize sampling density[ J]. The Sci-

~416 .

ence of the Total Environment, 1998 , 221: 43 ~57 .





