22 3 Vol. 22, No. 3
2003 5 GEOGRAPHICAL RESEARCH May , 2003

(SHM1S)

( , 100101)
(SHMI9 (SHMD) (SHM-MIS)
18 , 800 400
6 ,
SHM-MIS ,
: ; ; ; SIS;
: P208; S153.671 : 1000-0585(2003) 03-0272-09
1
, 90 %
[1]
5 [2]

[3]

[4.5]
(Soil Information System, SIS)
: 2002-12-15; : 2003-02-24
: (6990002) ; (KZCX2-04-01) ;
(CX10G C00-04)
(1978) , Email : chentb

@gsnrr. ac. cn)
* : , , Email : chentb @gsnrr. ac. cn



3 : (SHM19)

273

, (Soil Heavy Metd Information System, SHM1S)

SIS ,
(6]
SIS 80 1989 , (FAO)
(ISRIC) (soB) ",
1995 (sbBm) ,
GIS el
1986 1 ,
1 100 SOTER ( - ) SOTER
(
(8] OTER GIS ,
, 101 9]
(1, CANSIS
(NASIS , (UDA) (9
1 [10]
Tab.1 Main features of soil information sysems of global globe and some countries
SOTER ( ) 1s0 110 " RDBMS
FAO , :
FAO () 1 500 RDBMS
(SCR) ,
NASIS () (TUR) ,
INFORM IX
NATSGO/ STASGO/ ,
SSURGO 1500 1 12000 » RDBMS
CANSIS ( ) 1500 1 20000 ’ . RDBMS
3 : (SSUTQRO)
(STATSGO) (NATSGO) ™! NASIS

’ ’

, 29 4000 13



274 22

800 48 [12] ,
1991 (RSIS)
1992 , 1 50 SOTER
: ( ) 150 1
20 _ [13 16]
[12] ,
[17]
) GIS
[18]
1 ( 1 )
2
) , 18
, 800 400 ,
(Cd) (Cu) (zn) (Ni) (Pb) (Cn) (A9 7
(SHMI1Y9) (il Heavy Metal Database,
SHMD) (Soil Heavy Meta Management Information Sys
tem, SHM-M 19 ,
(RDBMS) , (OODBMS) ,
(RODBM S )
[19]
, , access2000
, ( : ARC/INFO
) i
SHMD



3 (SHMI9 275
, “ ” (
) 1
EERWELER
WApEAR SRS
ELEHS WHHERRS
bk AT TR
ol
LS SMEER R
TRARS LI RARS
B (OISR Ir#a
KRELERER
FHSBFEER HEOFE
#ORS - oS
HKILF0 FHeE
P R FREFALLPI R FHEH #RAR
Haipe RESER R TR
FHEEGE ¢ PRRRIT
R = PR PRIEE
(hEHEH) L % () $E B RIS RTE
KR - PR PRI
RHLLA pr— BRPRIRE
EibLesl TREn £ R PRHRE
il L ibF| R
1HER
FHEFE
BT
&
1 (SHMD)
Fg.1 The rdationship of tablesin SHMD
6
access , access
SQL : (select * from ,
where = : )
SHM-MIS



276 22

, SHM-MIS SQL AP
(HRAsEA)
,
( 3
| smrr | ommmn| | e | | s |
! [ |
“ ” 2
( 4): Fig.2 The gtructure of SHM-MIS
i =iat =il
-4} ; | .
L Sl METvRNE
THREEREEE R Ciaput dats)
i ME  Wats view) I
HAme Sainimraies -
=i XM SEERS (buic gooryd
L4 o) (advnooe nueryl
3
Fg. 3 Manage different users and function
O i A G T = = Dli}
FHTEIRESMEBEIBE - aesw
L Ry, §0T
T T v uaRemsE & —
O EREENERPE SRR & TSR NI _mm |
IS H S
rE =@ME =] rro = ¥ c#a@m=[ =]
- sErm ET e || e - mamen = | =3
- was = [E% 00 = riewam = FE =]
rmwymEER [ZF <)
C R ) W T =1 | o WE R (ppm) [T =10
r AR e [ETF =1 | & RE®eEe)fF ) Fd
C xR G [T =11 CHYE ) TFRT ] |
xR G [ETRT <] |

Fig.-4 Badc query of SHMD
24 © 1994-2009 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



3 (SHMI9 277
i o e % ) €005 Spe—
fEMAESEE | ]
{510 2200 AND DAT > 2000-#1' AND DS » B -l
###(Conaion)
SI0 3200 ApD DT »2002-8-1" AND D51« BT
AF R Dpuraions)
e :
S0 S0 - il
Fow o % cus |
ROR s e
ROF FTN AND EyeR
BOG GNT oA I EerhE
AOD
. E ‘ © arace Lo
5
Fig.5 Advance query
P W ENE =z 321|
TR Y N N i = |
i 1 2000412 MB220BI33 402605 BF F3 |
2 22000412 40235 BF a=a -
+] ] »
X [t nos fes e [z | CONE
100 1 ) 01344 2 57 |
ﬂ 2001 2 +m 0036 162 536 o
&5 Lr'
RHsanmy, A 0 0
50 jrow  [romial  [Tso [orn Jom[os [ =]
! | F 2 ® 100 il
2 23 24k 00
3 - 0 2k 100
4 » < i l »
6
Fig.6 View the data and result of query
, ( - 60 % ), 500
( 5 , EXCEL
: ( 6

b4

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.

7

http: //mww.cnki.net



278

22

TR S D W - o

(SHMD)

A{ rrmemxm )

O S

7

{ B1E) 7 }
N

42

[20]

(SHM-M19) ,

ﬁ%!ﬁﬂﬂ‘—iiﬂ*!ﬁﬂﬁ'ﬂé&ﬁﬁﬁ

e AR +IRE SR A R

]___

[ LATLNESR Cd S

1

T
CrCuPh...

R HRESR As W23

],_

EATR T RE S R BB S5 AR

li

BRI TS RS 1IN AR

I_ﬂ

Fig.7 The research baseaon the SHMD



3 (SHMI19 279
. (SHM-M1S) ,
) SIS SOTER
, 3
SHMIS , , ,
, «( 7,
SHMIS )
(Soil Heavy Metd Geographic Information Sys
tem, SHM GIS ,
, SHMD SHMD )
[1] , , . . , 1999, (5) :255 260.
[2] , , .o . ,1997,52(3) :228 236.
[3] : ) o . ,2002, 21(4) 1418 423.
[4] BaonJ R, Berrow M L, Shand C A Iotopic composition as an indicator of origin of lead accumulation in surface ils.
Int. J. Environ. And. Chem. ,1992, 46:71 76
[5] KdlyJ, Thornton |, Smpson P R. Urban geochemistry. a study of the influence of anthropogenic activity on the heavy
metd content of ilsin traditionaly industrid and nonindustrid areasof Britain. Appl. Geochem. , 1996, 11:363 370
[6] , 1993, 21(6) :32 36.
[ 7] FAO/ISRIC. FAO-ISRIC il Database (SDB) . World Soil Resoures, 1989, 64.
[ 8] FAO/ISRIC/ CSIC. Multiligud Soil Database. World Soil Resoures Reports,1995 ,81.
[9] , . . ,1998 13:488 494
[10] 21 . ,1995, 23(1) :18.
[11] , , . , 2001, 21(5) :401 405
[12] ,1990
[13] Erngrom DJ. Enhanced ils information system from advances in computer technology. Geoderma,1993, 60:327
441
[14] ' ) . 1 50 SOTER ) ,
1999,30:32 34.
[15] . 1:50 SOTER — . ,1999,30:35 38.
[16] , , . SOTER . ,1999 30:39  41.
[17] ,1992
[18] DanidaSM, Masimo A , AdrianaB. Heavy metdsin urban wils: acase sudy from thecity of Pdermo (ddily) , ltdy.
The Science of the Tota Environment ,2002 ,300:229 243.
[19] , , . . ,2001, 6(11) : 1101 1106.

[20]

, . (( ). : ,2000. 376 384,



280 22

[21] , , .o . , 2003 58(3) :470 476.

Development of Soil Heavy Metals Infor mation System :
a caxe study on Beijing

CHEN Huang, ZHEN G Yuarrming, CHEN Tong-bin
(L aboratory of Environmenta Remediation, Ingtitute of Geographic Sciences and Natura Resources
Research, CAS, Beijing 100101, China)

Abstract : The progress and advancement in Soil Information Sysem (SIS are reviewed in the
paper. The statusof heavy metal contamination in surface il showed that it was necessary to
develop il databasesof heavy metas as a new gecid kind of SIS. Such SIS was named Soil
Heavy Meta's Information System (SHMIS). It was composed of Soil Heavy Metd Database
(SHMD) and Soil Heavy Metd Management Information System (SHM-MI1S). The SHMIS
could be used to invegtigate the concentrationsof heavy metdsin ils, and its gatial distribu-
tion and spatio-temporal variation.

The paper describes the structures and functions of the database. All kindsof ussful data
were classfied into forty-two fieldsin Sx tables ,which were related with a key field named SID
(Soil samples ID) . And the dataintegrity can be checked and controlled with DBMS. These dar
ta stored information, e. g. , basc geographic attributes around sampling areas,concentrations
of heavy metdsof il samples,gatia relationships between sampling areas and geographic con-
ditions, the growth statusof sampling areas, etc. A kind of M IS named SHM-M IS was devel-
oped to manage the information. Under the circumstances of SHM-MIS, data could be
browsed , edited, analyzed , and queried according to the identification of users.

Assgted with this database , the sampling procedure would process step by step , i.e. |, fol-
lowed stage of sampling would be directed with satial analyss based on the data management
of database 20 that the information of sampling could reved the gatia distribution of heavy
metalsin il with proper dendty of sampling.

Furthermore, this database can support many other researches about heavy metasof il ,
such as risk evauation.

Key words: il ; heavy metal ;database; SIS; Beijing



