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EAREHE LR REHE
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(P EREBE R T LIPS ET, B R 210008)

& ¥  UPCHL.EFHMN LEACRITE NS 4 FSME A RS e IR HW. 3
SHMFRMGARN GIS RAFARLER M ELARADSKRNETERSA. BESHR
BRI R IR AT B & hEARAGSRMEREEHRIAR. 1984 4£5 1994 £ 5
A~ B A B 30 R SRS B UR R 13 AR 0 A R A R A RUE, 2 BB AR 80 ERR 5
0 EMNFAHHEKWFR, St RREH, LSRRI RBNIFTR. 1996 417,
X B b 2R KR 8 A A AR BB R K 15 B o i A

MRERERY, EF REWBX, S RERA BB EHE, ERE REARTERBE
B, T IR BOK IR TS Ye 1) PO, A AR R B RD, Ab AR R Bt m, 2 B 4 E )
K. ALAB RS EBTE DX BRSPS R R, F T RS ESE S Ut LR s
*,

x|l EAckHE, SHBRW, TmE

hESES  S159

1 BFs R s ¥

AHATHEBESHBLERKI=AWN KB FREaX2Z S, £% 1 1 5@ H 36km’
(3600hm®), A A O 33977 A, #F 3 E B 1587.8hm?, A ##4# 0.05hm?, A+ 08 245kg, +
WFFEEELFHERR. RIANER I E, HEFRUE, ZHXSELWES R
B, 2SHWAGH. BT B VB EE. LT BT BEAKREKMIE 150 K. 1994 4
2SR TARIE=E R 148 1278, ABHUWA 4200 7T/ (N « ), R AR NHBYE
#RTILARDIZFEMER KR,

2 MRETE

21 EBSHANELAE
FBF5E A A BT A DA, 3R K AT T DB B AR RSN, PR RSN
THAMBSH. B ER AMXRE TN T, LHRBEASHTREERE. (1) L0 HHERN

1) THETEEEHAE, THRETHE RS HEH). 1984
W#R B 3 1997-08—27; W EI6 BuR B 31 1998-07-28
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FEEIEPHFIE, S8, 205 28, FR A, EBBE EX . pH W R ZERH); Q) REFEITHRS)
MM, 45 T3 A HLY (COD. BOD. fL2EH HL4) M ALY (3§ As. Pb. Cd. Cr. Cu FE & B IS R I0L) 8
B E R RN, Q)HMFAFEANYHEREN, RANZEH COD.BOD. 5 &. S8 6t [ 25 7 M I
.

BTy LR A B RE RSN, Y8R XA E SRk RS R MR
VA WP, ME— SR AT H 8 B H TR
2.2 REGHR

—ABL PC AL, B AR A, 2 B SO ST AL BE A F A5 A B 5008 HE . TR B0 375 1 00 45 R 1 A AR
# GIS RAMBEBAREABARAZBEARTLEREAKHEDSHEUETERLE. ZRAHADTTR
KRAR: DETHIESHAZRBINERY M AGEHSKETRECENTFRSE QXTRItS
WERA KT REREFRERANTRS: O)ETHITMTERN IHEND R FRA; OETELRE
HEMBERELWREARATRENSTEHERAMUBTEFRZS: C)BETERESMER M ELRAR
PRUNMPEER TR O ETINEANELAKAREIESTHRAREBERNTFREA.

2.3 LihEhis MR A

B 9T S FE oh A7 1) S (BB 03 AR M BB R BB 4 A AR, 1984 S F1 1994 £E AN AR B £ 3k T
A+ R B S SNBSS WA i kIR R, FRSERET ARFEANEELFER
BB A A,

23 AR B & Fh B 20 BT AR AGTEAUE L. AR BRI 1984 4F 5 1994 P AH
9+ b A A BEAR B, 1994 4 43 1 19 <2000 4F 1 b FA LR D), AR BRI X R4 1, 1984 445 i -4
BLRE &g EY, M RZ AR AR AT R R A4 B IR B A RE % S R A,

JB M B B o B R LA SO R (1) 60 SRR B 1995 4R 1L AL & 20 R A% R 46 BB
(2) 1984 4E 55 1994 SE R4 SUE MR IR Q) L RELSRB T EMTESE: 4) LBAVYIS R EE;
(5) Hu KB WL TS Ju o0 A B AR 53 2of HLAHRE
24 EBEERFE
241 AEEEFNKLEERSHEESSTERRERER 6 50 75 8 W 8 R SRR 43R R B b R
EHEEERATHBENIR T2, LR EHTHEM, TREEIYSHRRK 20 MRLHE, REBRE
2 0~20cm, 4 TMHFRAKHE, WES TR RS E PR E—B X, RS EE 2 EE, fteh Sk
WIS FE R L AN L AT . AR IR X T A A S 0 0 U 1t 4 B 40 R 46 LA
242 ARABREESN LBHASHEFERESEEREE EHHWER 4 50KELHE 1/ 10000 £
H A BUIR B, 2000 £F 3t R SR A, AR R FAR B XA 5 A, SCF AR TIH AL PR D B B
¥ BN T i A 2 AR A L AR LR A BUIRE ., 1B AL R A . £ R E
LW AT A PSS A4 .

25 memut-?

GM(1, 1) Fll Verhulst BN B ARBUEBR B 4E 0 B4R AT R B HRHE F R K8 B, 205 A R

WA S MEEEAND,

1) BEETER. THiEETREME. 1995
2) FETH1)
3) BWEARYE. TEYESTFRN. B4 5104 B RRESERE. 1984
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GMQ1, BRE——f 7= i 2 = BN R i B A B R
XOr+1) = X0 @+ 1) - Xy
AP XO @+ DX e+ | BEREFBEFHTRM: X0+ DX e+ | FR B0 R 04 R
B, XO ()N ¢ AR 5B R B,
Verhulst #% —— 8 i 4E A O BIOBERY I R AR 0 0 00 -

1

1+ (a/(bxf‘”(l)) - l)e'”

AP a AAOHKE; b HEGRL XOWBBHEFEATE; XOC+ DK+ L EADHTW

XOu+1) =

H.
2.6 EFRARPEMER X
REFE RN HORYEEARBR R, EARERERATE LD,
261 EARERPRORUENSR  HEERXEHHITHER, ZRRERP RUENIREER.
WA=, B R T KT R AR RAE =E, & R . WA =R b, R RLBE, BUE R
TR LR AR EA AR T S, AT XA AT ERHRAR PR 7R E A K H.
262 EARERPERIMES)XTE  —RKERPROBTWMELPAE SR, RKAERF S
., B—FERFXERG OREER ESHEER MR SR E R DRBER A EEEAD
FUAYTREBEUBAMERRE > ESHERY H R ERIEWRG YU B /A EREE ™ e, &
RAMBEALHEED okg RM, BRED kg BRHAFMETE. “SRBERPEHEOENBERITE
R, CRRRTE AR & — 3 — AT, XAEA LT KR SR, BEAERS —REH K
P — R AR 4 AR R A T B oy B At AR DA R TR R s R B DA S e At b (RS B AR, BT
By &R BB AME) o R BUE b 5 R LU MR RS
BEABIEXEERAPARR. =L 2 FLEAWEBEREEMTHERAN. BHEE
BAHIE ALY 100m MR ELHE, R A EEEAY 120m’. KREFEEMEHEES S 133m’iHt.

3 ZiRH5k

31 AQ.RESHREXRFFMR
3.1.1 hHRAEMERESL KAEITUFSHRARM LA ASRAELEREET
RAMEN, BRIERHEUTILAHE:

(1) @M. 80 FRY, BB S HWERMERAA 7.1hn’, & LS ERY
0.21%, B 1994 4, ¥ & 134.7hm’, & LHUS H Y 4.03%, WK T+ JUE, B E A #F
=48 —%.

Q) BERAKIVAMT R, BESFEAFEEFEAEIX,. 0 FRMEBEREAKTY
FAMTE R LB E, K 384hm’, BEEF £ EHA W RIE KB, 90 £R0Y K F 518hm?, 90 £
tb 80 EARHIK TIEY 35%.

(3) /KEE R4/, B YE S 80 F R B /K B K 617.7hm’, 90 4 4R 4 /) B
435.6hm’, 90 “EAR 1t 80 £ 4E/N T 182.1hm?, Z8/NEF N BLA B M 41%. X R BTG



248 + % ¥ # 36 #

F1 HOE LR R SRS EL

Table 1 Dynamic change of land use structure of Huangtang

804EfX 80's 904E4L 90°s

TR AR ER (A 8) AR (i)

Land use types Area(hm’) % Area(hm’) %
KH 2100.3 62.94 2168.9 64.89
i 226.0 6.77 74.9 2.24
R 37.0 1.11 7.9 0.24

JE& R 314.2 9.42 485.6 14.53
= 342 1.02 321 0.96
338 F 7.1 0.21 134.7 403
7K 2273 8.81 186.8 5.59
Lk 323.7 9.70 2488 7.44
FFH 0.4 0.01 2.4 0.07
SR 3336.7 99.99 33422 99.90

FRMSESWRE, TAHKEINE R T KT ABBENEFE. RTAETN
J B Tk B3k g B8 SBOTE MR IR ER R,

4) SHEmRGgE. sHELLHAL TERRAL BERABERRABESE R
FRBRABESE RSB RARE. 1983 B LA #H (EI% /K B2 i) &R
4 2326hm?, 1994 4£ 24 2243 8hm?, B0 T 82.2hm?, F¥EAELL 0.33% HIERER.

3.1.2 AHFERE HIREH, ABFEHNRGAERESLEFAREEMX. B1H
AT ERAHTENRRES.
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Fig.1 Changes of population and land area of Huangtang township from 1983 to 1994



23 FAE2%. EXKREHITRNRTETE 249

() AR LB E5AYHHEE. BESWADEFHNS AT 1017
A /km’, HEEFHADH 1.5 7%, £EK 10 £5, 710 28 5. 1983445 A DK 31605
A, # 4 T R 2008.2hm’, A 33 #f #1 0.06hm>. 1994 4E A 0 # K 3 33871 A, # P =
1599.7hm’, A HUA 0.05hm’, R L EASH M —L L4,

2 RE#RS. FEFRRNTE, TR SEL VAR ERR, ZEIIKMHY
R, AEEFREBRFHREXEBREHNTE, KM EHRRS, B0 TR REH
EREFHAMBEROEA, R2UWETEEES 1140, A 11hm 8 — K808 5 8, 5
DT 40%; —ZHHE D T 64hm”, BD 14%; =R HIB D T 81hm?, BT 5%; 1. R
S T B AR R R

R2 B L1983F 51994 E SR MM EREITR
Table 2 Statistics of farmland area of five levels in Huangtang township between 1983 and 1994 (hm?)

F4 — R 4 =t 3 ) VU 2% 3 Bk 3]
Year Class 1 Class 2 Class 3 Class 4 Class 5
1983 28 455 1529 323 68
1994 17 391 1448 322 65

3.1.3 KiI5H™E HESH S EMC LR 1983 41 38 K, K BE 1994 4E1 157
Z PHE ' RAE SKLSEDL. sELVEHETER, TUEKMBSEEHEAR
W, MZEEEAR, URAEBTKORKEHRERBRKREANTER L., ZXEH
M B BOD ALE R B ik F /KRR R EBIRAERN VI, COD NI Bt v 3, FEm
EBHEELART VR, RIMEK 4 HARBFAFITEREERRE .

F3 REMRAKKREITER
Table 3 Analytical results of surface water quality in test area (mg/L)

KX gian. [P =¥ B CoD BOD
Test area Site Total N Total P

TLEA B B 241 0.10 4484 6.15

HHm 233 40.02 223.52 9.26

st 2.37 1.60 46.44 6.08

F4 HRAKFEFRIFAY
Table 4 Standard of surface water quality (mg/L)

KR — i -t 3. =R VO 4% 3t G
Water quality Class 1 Class 2 Class 3 Class 4 Class 5
COD< 15BF 1SUTF 15 20 25
BOD< 3UTF 3 4 6 10
BE< 0.02 0.1 0.1 0.2 0.2
BEf< 1.0 10 1.0 2.0 2.5

1) IHFEFERFRIRI. 1TIR8 KB Bt Ko K KRR 549 KBRS (BEHH). 1982
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3.1.4 THEGERHBREE RS.OHFHERET HITKEDR, RSN As.Pb.Cd &
BN FHME, P 7 AR DR AsE) RS BROC BN LRI RERE. SHRE A
ARTBEFESRNSERAITRERME BT HRGRAGBEENR P, EAKE
B 7, S b FBIZ b X AR B PR BT B

5 AELIRESREBAEE

Table 5 Content of soil heavy metals in test area (mg/kg)

X HEW As Pb cd Cr Cu
Test area Site
BES H7 15.30 37.23 0.190 70.70 19.77
H8 11.88 18.85 0.184 69.20 19.38
H13 10.16 29.46 0.182 66.43 18.98

#6 AMERINESRMARSRRSRERE"

Table 6 Background content of soil heavy metals and the initial value of pollution in Tai Lake area (mg/kg)

BaR As Pb Ccd Cr Cu
Heavy metal

T HME 7.90 28.99 0.125 78.00 24.40

FEE 2.80 9.25 0.076 17.65 5.17
YRR E 13.50 47.49 0.277 113.30 34.74

3.2 THEHBSER
M 7 B AR B SRR E, B T BN AR, 2R, BAE A SR E M8
BESREENKE, 2HMEREYEREOBYE. FEFER: D)AIERARZRD,
CFEEE AN, R EEEARS; Q)A. B SRALGIRA, 38 Bz, b /@
THELFHRER HBAEERAKX, FHEN TEERE BT,
£7 TEIE1984F19965F T HEAE 1) MW £ R

Table 7 Monitoring results of soil fertility in Huangtang township area in 1996 and 1984

F£4 AR 28 e o WAR & HERBE HER A pH
Year oM. TN TP TK AHN AP AK

(g/ kg) (g/ kg) (g/ kg) (g/ k) (mg/kg)  (mg/kg)  (mg/kg)
1996 27.20 1.36 1.04 16.60 106.7 8.02 91.1 5.98
1984 20.04 1.35 0.98 — 132 8.5 100 6.27

1) T. N-Total N; T. P-Total P; T. K-Total K; A H N-Available hydrolyzable N; A. P-Available P; A. K-
Available K

33 EAKRHEBBMUMRPRYE
(1) ##E Verhulst LA M BEIE 1988~ 1995 M A D G4, v A BMBEYE £ A K
AR I BLTE 2028 SEAE A, HIEAE A 1K 35430 A

1) THETHRERPRBFRT. KGR DRPAFTRYERAT B . 1982
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(2) RFZL 11 FROMER, TRBEES 2010 EREATELHERBERAT TS
13.7¢/ hm®, [F#E, BRABBEYE 10 E M0 SERB T A 7= 00, FOMBEE £ 2010 4EH mhSE3& T 2 e
BWE Sy 2.7t/ hm?.

(3) BAI/NRREEKEIE HEGASGEFTEOR 420kg, M LM FHAT AR
40kg, HEBEANYREFTEERN 500kg WinE. RMILE ANEE okg WARKE, B
35% iR, TEMEYMIEE 18kg. BRBEABEBRALT 1kgitE.

(4) ZEZREIIITW, 355 £ SN 3300 wE,

(5) RTF\ELERMTE, A\OREEHRES WEARE (—RAR)FRBESTHEAN
4 1614hm’.

(6) AR ¥EBE B GH 1994 4E 1 2000 4F /| L A MR BAW, 2028 FRE AT
730hm’,

(7) 1994~2000 4F A1 B I8 & MR R OF 2RI R R AN 382hm?,

34 BESHHHSERAOTR

B S HAlDRIER 1994~2000 F — R EAKE R X TN 1740hm?; Z KR
X HE ARG 396hm’; 1994~ 2000 4754 A8 iR B B e AR R 146hm?; S HE A 2282hm’,

B 9 A F s e 4 BT 0 — REA R BR Y X ERN 1614hm* —RAR I KEH K
382hm’; 2028 4F & 4 BT J0 B 1% T ¥ M T AR 730hm?; S 5K 2726hm?,

BESTNMADREFERRAMYEMYBBFAE BB ALY L, SR
SUTH AR TR, 0 SRR R b, R A AR,

4 HFRESREEEIN

1. =B GISGHEF B R %) W HAR X RO EA KB LN R KEHRERT
AARRE S HNEAKADSRNERAKADSESBY RSN,

2. —AUNBAEIE RN 2 B AR K A IR R T A B T R RAE A DR
M. AR LA ML B R T 2, R AT, AT A

3. U KR H B LS 4 VEVRAC B R FEME, B BEIR I N Rk, R R B R
S, KBS P AL A RN T & R A,

4. BHRREHBE BT RN EE I, SEAEM B, IR, ¥R 48 &
N.P.K WA %, bt IS, i, B R HUIE IR K K RS FEIR B 48
HABEFIEKBA, AR SRR,

5. SEL LR TRFNEE, ERKEREE LMK FESRASTE, 5
KBRS HIREE, BN L FBOR AL R E, BR TS U, 5 R R,

6. AWIHBAEFEWRE, LR PESFREBK, T 2028 4, FEYARCE TR
7 A B i T AL AR T 3 A XA IR B e R L K TR, BRI M, 6 200 0 38 R 45 44
R, IR PR 4 B A P, ISR Ak EE R, B AR M B 7 B R A, T BR T A
AR EERERS,

7. MERARBREPXRRPHERBHEE5E, EARBRP TARMAER
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LIFMMLEEBAR. KARF —EHEHHH, TURIEHARA DK EHFR: AITE
Bk B A AL AR AN IR, I (RAESE  BUVE, A B R IR R L7 5 o, R RESA
EPRRS, RIS BT RERRD.
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DYNAMIC MONITORING AND PRE-WARNING
FOR BASIC FARMLAND

Zhou Hui—zhen Cao Zi-rong Jiang Xiao

(Institute of Soil Science, Academia Sinica, Nanjing 210008)
Summary

Huangtang township which is located in the catchment of Tai Lake, Jiangsu
Province and also a developed economic area was selected as a test area for this
project. A dynamic monitoring and pre—warning system were set up for the project
based on GIS. It supported by personal computer, peripherals like digitizer, plotter,
printer, some software such as ARC / INFO, MAPINFO, FOXPRO, and prewarning
models which was developed by author.

Two temporal (1984 and 1994) informations of land use, soil fertility, soil and
water resource pollution were chosen for database construction and dynamic analysis.
Result of this project showed that in the area of developed economy just like
Huangtang township, with developing rural industries and increasing population, the
farmland resources and farmland area per capita are decreasing, the land area for civil
use are increasing, and the environment of soil and surface water are suffering from
industry and chemical fertilizer pollution. Meanwhile, applying a large quantity of
chemical fertilizers to soil results in N, P, K unbalance. Some measures have been
put forward for keeping the dynamic balance of the sum of farmland area.

Key words Basic farmland, Dynamic monitoring, Pre—warning



