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Table 1 Descriptive statistics of total N in topsoil
Sample size Mean Median S.D. Min. Max. C.V.(%) Skew. Kurt.
270 1.61 1.59 0.333 0.58 3.10 2.7 L1& 3. 139
Original data
270 1.61 1.59 0.317 0. 61 2.61 19.7 0. 844 1.613
Data excluded outliers
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Kriging estimates
70 2.2
.. 60 4 (115.6 km), 2
g — Rea¥uE
o 501 .
3, Original data km ,
£ 401 =
. n =270 h 60 km
B 301 -
N ( ) 0.10g"kg™*  ( ). h
0= L L1 1 LLL Ll - 60km ’
0.651.00 1.35 1.70 2.05 240 2.75 3.10
-
L% TotalN(gkg) (67
2 2
2 (
Fig. 2 Hitogram of total N )
12 000 7 ’
10000 m 0181 o
IS o %R 015t
§ 8 0001 ] Kriged estimates o oL
g n= 58660 »ollr “ . .
£ 6000 T ggpl wewTe T e ',.-.'.'_'_ L
W = o .
J = .
& 4000 = 0.06F
2 000 003+ *
oL = 1 11 il 1L ™ 0 2‘0 46 6I0 3}) 160 12.0
1.16 131 1.45 1.60 1.75 1.89 2.04 2.19 0
1S H Total N(gkg ') h (km)
4
3
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Fig. 3 Hitogram of kriged estimates for total N
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Table2 Theoretical modek and comesponding parameta's for ansotropic semivariogram of total N & a maximum lag distance of 40 km

CU CU+ Cl
M ajor axis Major axis range Mior ais range R? RSS
A~ Model type (kg ?) (&k™?)
direction parameter Aj( km) parameter A(km)
NE34 EY 0.05 032 0.1 34 3.581 7. 381 0.609 1L.1x 1072
NE79 E 0.05 021 0.1 020 5. 861 5. 865 0.587 1.2% 1072
NE124° E 0.05 033 0.1 038 7.350 7.350 0.581 5.5% 1072
NE169° E 0. 04 902 0.1 011 528 5.284 0.585 1.2x 1072
1) E E refers to exponential model
2.3 Kriging ,  Kriging .
2.3.1 40 km
40 km ,

Kriging
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Table 3 Theordical semivarogram model parameters at varbus lag intervals

Gy Co+ € Range  Co/ ( Cot C))

Lag interval (km) Model type (kg™ (ke ?) (3Ao, km) (%) o s
1.0 jo 0.0517 0.1042 17. 19 49.6 0. 610 2.6x 1073
1.5 E 0.0514 0.103 6 15.%4 49.6 0. 564 1.6x 1073
2.0 E 0.0502 0.1032 16. 80 48.5 0. 849 4.5% 1074
2.5 E 0.0507 0.103 4 17. 4 48.9 0. 740 5.2x 1074
3.0 E 0.050 7 0.103 1 16. 83 49.2 0. 790 3.3x 1074
5.0 E 0.0472 0.102 4 16. 35 46.1 0. 880 1.3x 10-4
1) E E refers to exponential model
3 , . ,
, 58 660 (
( Co) 0. 047 2~ 0.051 7 .7, 1,
gkt 0.217~ 0.227 3 ,
g ke ! , 1.60 g kg™ !, 1.61 gkg '
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(3. 161 (0.317 g kg 1 \
(Cot+ C1) , 0.103¢ kg’ 5 .
) 0.21gky ' . ’
0.317 g ke ! D, Kriging
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, < 25% , ’
’ > 75%. [11,12]
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Table 4 Companision between test values and kriged estimates
for total N
Xs59 Jy39 W8 Wi66  Yx®
Tes sample No.
-1
(k™) 1.53 1. 65 1.43 1.45 1.79
Test values
-1
(gke™) 1.48 1. 61 1.42 1. 49 1.70
Kriged edimates
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MAPPING SOIL PROPERTIES OF THE TYPICAL AREA OF TAIHU LAKE WATERSHED
BY GEOSTATISTICS AND GEOGRAPHIC INFORMATION SYSTEMS
—A CASE STUDY OF TOTAL NITROGEN IN TOPSOIL

Liu Fucheng"?  Shi Xuezheng' Yu Dongsheng' Pan Xianzhang'
(1 Institute of Soil Sdence, Chinese Academy ¢ Sdences, Narjing 210008 China)
(2 Anhwi Normal University, Wuhu, Anhug 241000, China)

Abstract Conventional soil mapping is generally based on the conceptual models which reflect the rela ionship between
soil genet ic factors and its spatial variabiliy, and usually appears to be qualitative and subjed ive as it is difficult to gather sufft
cient data to examine these models over large areas. However, with the development of geostatistics and Geographic Information
Systems (GIS), methods of mapping soil propeties have also been mproved. In this paper, ageostatistic method combined with
GIS was applied to charaderize and map the spatial variability of total nitrogen (N) in topsoil in the typical area of Taihu Lake
watershed. The results showed that the spatial variability of total N were apparent in isotropy within the maximum lag extent of 40
km and its anisotropy had little influence on kriging. The isotropic semivariogram through lags of 40 km indicated that the total N
in the studied area had a relaively good autocorrelation, and the range of autocorrelation extended to about 16 km. The maps of
the total N made by block kriging based on the fitted exponential model depided that the soils in Jiangyin and Yixing county gerr
erally had more N than that in the other two counties and the “ hot spots” of hich N were apparent in low- lying polderland. High
estimate standard deviations of the kriged estimates occurred where data were sparse and addi ional samples from the sparse places
would inarease the acairacy of the total N map which would be useful to cnduct optimal fertilization and develop management
practices to control the norrpoint sources of N pollution.

Key words Geostatistics; Typical area of Taihu Lake watershed; Spatial variability; Kriging



