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Application and Development of Geostatistics
in Environmental Sciences

LULian-hong, ZHANG Zheng, CHI Zhi-miao, LI Dao-feng, SHANG Xiao-ying
(School of Natural Resources and E nvironment, Beijing Forestry University, Beijing 100083, China)

Abstract The formation and development of geostatistics was introduced and the application results in environ-
mental sciences were reviewed. These examples indicate that geostatistics is an effective method to predict the
spatial distribution of contaminations in the environment. Based on the knowledge mentioned above, the perspec
tive of the application of geostatistics in environmental sciences was discussed.

Key words; geostatistics; environmental sciences; spatial variation; kriging method

(Geostatistics ), 20 50 , DG
(Spatial-information Statis- Krige
tie)!' ™, ) 5
. s
s .
, 60 , G M atheron
, Krige . , «
N ? . o
, . . N . 1978
. . )
[ | 20050315
[ ] (03028); (200202013 );
(0423027

[ ] (1981—), . .



102 2

2.1

b pH 7
o 80 90 ,
(1) [4] : [ 8-10] . A rdahanlioglul 11]
G Matheron « ” (30 cm,
A G Journel « 60 cm, 90 cm ) . pH
@) ,
& ' . Paz-GonzaleZ ?
; Cattle' ™ 4
@
[5]
» Goovaerts, Juang M cGrath! ™
20 80 , ’
R A Fisher ,
[17 [18-19]
[ 20-21] [22
’ N, P
[ 23-24] ’
’ . [25
’ ; [26] 3
20 70 , ; -
. 70 ,
[28]

19,1978 . , Campbell "



103

[33]

2.2

[34

11

[29

[30]

[31]

132

3
; Hoeksema' ™

Woldt 7
s Grabow
[ 3§
b
’ o
39
, Soutter
; Beli-
aeffl **
b
b
b
[41] [42 [43]
[44]
. [ 43
b
’
. [ 46-48]
’
b
b
b
. [49] [44]
; .
b
[50] . [51] . [52
b b
, ) ’
[53-54
v a~



104 28
. (C))
2.3 ,
’ [ |
’
. [55] [ 1] s , [M].
SO, , , 1998.
[ 2] ( )
* (. . 1997,33(1);: 53 - 58.
. [ 3] 1.
, Oliver™™ . , 1996, 2(D: 1-11.
Hwang”" [ 4] ; [M]. ’
1987.
[ 5] , . [0
, 2001, 17 (Supplement): 26 = 30.
3 [ 6] s s s
[J. , 2003, 17(1): 178 - 182.
(D . [ 7] Campbell J B. Spatial Variation of Sand Content and pH
Within Single Contiguous Delineation of Two Soil Mapping
Unitg J] . Soil Sci Am J, 1978(42): 460 —464.
' [ 8] Yost RS Uehara Gs Fox R L. Geostatistical Analysis of
) Soil Chemical Properties of Large Land Areas. 1. Semivario-
° gramg J] . Soil Sci Soc Am J, 1982(46): 1028 - 1037.
2 [ 9] Webster R Nortcliff S. Improved Estimation of Micro— nu-
, trients in Hectare Plots of the Sonning Series[ J] . J Soil Sci
1984(35): 667 - 672.
’ [10] Cahn M D, Hummel ] W, Brouer B H. Spatial Analysis of
° ’ Soil Fertility for Site-specific Crop Management[ J]. Soil Sci
’ Soc Am J, 1994(58). 1240 - 1248.
’ [ 11]  Ardahanlioglu O, Oztas T, Evren S et al. Spatial Variabili-
. ty of Exchangeable Sodium, Electrical Conductivity, Soil pH
, and Boron Content in Salt-and Sodium-affected Areas of the
Lgdir Plain (Turkey)[ J] . Journal of Arid Environments
’ 2003(54): 495 - 503.
(3 [ 12] PazGonzalez A, Castro M T T, Vieira S R. Geostatistical
Analysis of Heavy Metal in a One-hectare Plot Under Natu-
’ ral Vegetation in a Serpentine Ared J] . Canadian Journal of
, Soil Science 2002, 81(3):469 —479.
[ 13] Cattle ] A, Mcbrantney A B, Minasny B. Kriging M ethod
’ ' ’ Evaluation for Assessing the Spatial Distribution of Urban
’ Soil Lead Contamination| J| . Journal of Environmental Quali-
N ’ ty, 2002, 31: 1576 - 1588.
’ [ 14  Goovaerts P, Webster Ry Dubois ] P. Assessing the Risk of Soil
, Contamination in the Swiss Jura Using Indicator Geostatistics
i [J] . Environmental and Ecological Statistics, 1997(4): 31 —48.
4 [ 15]  Juang K, Chen Y, Lee D. UsingS equential Indiator Simulation
to Assess the Uncertainty of Delineating Heavy-metal Contami-
’ ’ nated Soily[ J] . Environmental Pollution, 2004(127); 229 —238
’ [ 16] Mecgratha D, Zhang C, Cartona O T. Geostatistical Analy-

ses and Hazard A ssessment on Soil Lead in,Silvermines A re-



105

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[ 37

2004 (127): 239 -

a, Lreland[ J] . Environmental Pollution,

248.
[J. , 2001, 20(5); 311 - 314.
— . . 2002, 24(3);
207 - 210.
. . N. P
(. , 2004, 25(1). 138 - 143.
[J. . 2003, 23(1); 77 - 81.
[y. , 2004 23(1); 63 =70.
Krigng [ ]] , 2004 23(2); 222 - 226.
[J]. , 2000, 18(2); 80 - 85.
. . [J].
, 2002, 16(1); 68 - 7.
. . , . GB
(1. . 2000, 11(4);557 =563,
. . 1992, 8(5); 61 - 64.
. , 1998, 35(1); 10-15.
(. , 2003, 23(2); 113 - 116.
(. , 1994(3); 19-22.
[J. . 2003, 34(5); 398 - 403.
(7. . 2003, 58(3); 470 - 476.
. , 1997, 17(3). 25 -
228.
). . 2001, 21(3); 349 - 353.
— (. . 1997, 52(2);
184 - 192.

Neuman S P, Jacobson E A. Analysis of Monintrinsic Spa-
tial Variability by Residual Kriging with Application to Re-
gional Groundwater Levels[ J]. Mathematical Geologys
1984, 16(5): 499 - 521.

Hoeksema R J. Cokrining Model for Estimation of Water-table
Elevation[ J] . Water Resources Reserch, 1989, 25(3). 429 —438.
Woldt W, Bogardil. Groundwater Monitoring Network De-
sign Using Multiple Criteria Decision Making and Geostatis-
tics J] . Water Resources Bulletin, 1992, 28(1); 45 - 62.

[ 38]

[ 39

[ 40]

[ 41]

[ 42]

[43]

[ 44]

[ 4]

[ 4]

[47]

[ 48

[ 49]

[ 50

[51]

[ 52]

[ 53]

[ 54

[ 53

[ 56]

[57

Grabow G I, Mote C R, Sanders W L, et al. Groundwater Mo-
nitoring Network Design Using Minimum Well Density[ J]. Wa-
ter Science and Technology -A Journal of the Intemational Asso-
dation on W ater Pollution Research, 1993, 2& 327 - 335.
Soutter M, Musy A. Coupling 1D M onte- Cado Simulations
and Geostatistics to A ssess Groundwater Vulnerability to
Pesticide Contamination on a Regional Scale[ J] . Journal of
Contaminant Hydrology, 1998, 32. 25 -39.

Beliaeff B, Cochard M L. Apply Geostatistics to Identifica-
tion of Spatial Patterns of Fecal Contamination in a M ussel

Farming Area (HAVRE DE LA VANLEE, FRANCE)[ ] .

Wat Res 1995, 29: 1541 -1548.
[ .’ . 1991, 13(SupplemenD): 84 - 92.
’ [J].’ ’ . 1998, 25(6): 7 - 10.
[ .’ . 1998(8); 28 -33.
| [J , 2000, 11(4); 408 - 414.
’ ’ [J]’- . 2002(4): 9 - 16.
’ ’ lJ]’. . ,

1998, 34(4). 542 - 548.

[J. . 1999, 19(4). 410 -414.
[J. , 2002(5): 17 - 19.
[J. . 2001(3); 1 -5.
Kriging
[ . 1997, 9(4). 39 - 42.
[J. . 1998, 19(4). 429 - 433.
P s Kriging
[ . 2003, 23(2). 46 —46.
a [J- , 2001, 20(5): 308 -310.
. , 2002, 22(2).: 209 - 212.
, . Kriging
[J. , 2002, 32(2): 309 - 312.

Oliver M A. Kriging: A Method of Estimation for Environ-
mental and Rare Disease Data| M] . London: Geological Soci-
ety Special Publications, 1997.

Hwang S A, Fitzgerald E F, Cayo M, et al. Assessing En-
vironmental Exposure to PCBs Among Mohawks at Akwe-
sasne Through the Use of Geostatistical Methody J] . Envi-
1999, 80: 19 -199.

ronmental Research,



