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The Tendency Prediction and Forecast System for Farmland Heavy Metal Pollution in China

HOU Yan-lin

(Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China)

Abstract: The system of tendency prediction and forecast for farmland heavy metal pollution: Prediction is the estimation of farmland heavy
metal in a period of time in future and it is based on different period, mass of farmland pollution datas while forecast is prediction of effect on
farmland soil by emergency events in a short time.The system established method: Translate constantly accumulate model into time model ac—
cording to the character of heavy metal constantly accumulate in soil and it avoids the difficulty of prediction and forecast according to the
source of pollutants; establish prediction method of monitoring data in only one time section, two time sections and three time sections sepa—
rately under the condition that soil background value is the main index. Each time the difference of monitoring data in different time sections
or the difference between monitoring data with background data could be selected as pollution rate; for more than four time sections monitor—
ing datas, moving average method by taking three to five years as step length could be used to establish regression model; prediction and
forecast model of point pollution and pollution level could be established in area when concrete prediction and forecast be made; before mak—
ing prediction and forecast models, farmland pollution history dataset must be established first. The application consequence shows: The theo—
ry and method are universal and viable.
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WRIEF 1 PRBIE, B 1994 4£F1 2001 4E Pb Y
WD EE ) .
b,=(262.00-167.50)/7=13.50(mg-kg*+a™)
i 2002 4F Pb 1Y EH &N
Y=167.50+13.50x8=275.50(mg-kg™)
2002 4F Pb {52 F5 & 8 47295.00(mg kg ™), Tl
R H-6.61%,
4.12 KHBELRIGYFRER
A HE &8 Wi —foe 2 S I, AR4E =X (6),
AT DUEE ST AN [F] 4% H B 4 R 75 Y S5 0 0 F900) A T 4 A
R R AR TS S R S E b
Y=a+[(Y =a)/T)xT=a+[(2Y /n—a)ITxT (7)
K (7) H,2Y/n BREEEREOEBERERM n
MEREHESB S E,
R (7) , d AT DUHOR ] 4 828 7 43 1 5T
AR &8 15 YL S 5 A T A TR AR R ; th, m LASE Hh
$i BT | 3 T A LA AR B AR AR A T 432
JE PR AR
42 B2AH A HEBEEAT
4.2.1 R HEEJR S5 YRR
#5X(6) AT LA 3R A5 75 Ye 3R 2 b, By ) sf



1500 BEM . hEKHESRITEBAETN B R 5

201248 A

IR [FIB B BT ST s Je i . fi3R 1 AT, Pb
()25 B 1994 4E 1995 4E (1996 4 (1997 443 % K
167.50.,220.00,234.90,224.80 mg-kg™, 1515

b(2-1)=(220.00-167.50)/1=52.50 (mg kg -a™),
T 1996 £E Pb 15 &N

Y=167.50+52.50x2=272.50(mg -kg™)

1996 4 Pb f) SZFR & B 4 234.90 (mg-kg™), T
WK 16.00%

b(3-1)=(234.90-167.50)/2=33.70(mg-kg*+a™),
TR 1997 4 Pb 1) & &

Y=167.50+33.70x3=268.60(mg-kg™)

1997 4E Pb 19 SZPR& &K 224.80 (mg-kg™), i
WKy 19.48%,

b(3-2)=(234.90-220.00)/1=14.90(mg kg™ -a™),
T 1997 48 Pb 5 &N

Y=220.00+14.90x2=249.80(mg - kg™")

1997 4 Pb Yy SEPR& B0 224.80 (mg-kg™), T
W R 11.12%,
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(1)Pb

RN 5 HRBIFIE, 53] 5 HEE, B .
1998.222.08;1999.247.94;2000.,257.62;2001.263.04;

* 1 KREHEEEEVEHEES (ng-kg")?
Table 1 Example of farmland heavy metal monitoring data(mg-kg™)™

B =5 B
Pb B3 F3{H In
Step length=5
Pb moving average

BEMXHE

Time Relative year

HK=5 i
mBHEE
Step length=5

Zn moving average

HAK=5 B
Cd B3hF3gMH As
Step length=5
Cd moving average

HA=5 it
As BB FIHE
Step length=5
As moving average

1994 1 167.50 368.90
1995 2 220.00 888.00
1996 3 234.90 2 339.00
1997 4 224.80 1 521.00
1998 5 263.20 222.08 2 704.00
1999 6 296.80 247.94 1 267.00
2000 7 268.40 257.62 1 152.00
2001 8 262.00 263.04 1 936.00
2002 9 295.00 2717.08 1 863.00

8.00 66.54

525 47.96

12.75 86.63

19.50 80.47
1 564.18 19.50 13.00 89.76 74.27
1 743.80 13.25 14.05 207.40 102.44
1 796.60 18.65 16.73 283.30 149.51
1 716.00 21.43 18.47 276.90 187.57

1 784.40 22.04 18.97 289.20 229.31
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Table 2 Monitoring data of farmland heavy metal pollutant

Step length=4 moving average value

H=4 BB BFIIE PK=5 BB FIE

Step length=5 moving average value

W e s/t HK=3 BB TEHE
Monitoring time Monitoring content Step length=3 moving average value

Ty a

T, Y,

T, Y, (atY +Y2)/3
T Y, (Y +Y+Y5)/3
A Y, (YAYs+Y,)3
Ts Ys (Y+YtY5)3
Ts Ys (YaYs+Ye)/3

(a+Y +Y +Y;)/4

(Y +Y+Y5+Y,)/4 (a+Y +Y +Ys+Y,)/5
(Y +Y+Y +Y5)/4 (Y +Y+Y+Y 4Y5)/5
(Y+Y4Ys+Ye)/4 (Y AY s+ Y 4Ys+Y6)/5

2002.277.08, AfELITE I, ¥ 1994 2] 2002 443
WEX R 1~9 4, T,

BURT 3 ABIREEL A5 .Y = 17.77T+135.9
(R*=0.935,n=3), & HL.TI 2001 4E(T=8) /) Pb & &
k1 278.06 mg-kg™,2001 4F Pb SZFR& & K 262.00
mg-kg!, FMIRZER 6.13%, LT IH7E .
Y=-8.09T%+114.8T-149.9 (R?=1,n=3), Wl iR 2 &
-4.30%,

BURT 4 ZH B AE H AR FF45 : Y=13.25T+161.50
(R*=0.887,n=4), #£ Ll 2002 4E(T=9){) Pb & &
k1 280.75 mg-kg!, 2002 4E Pb 5Z R & & $7295.00
mg- kg™, TR N -4.83%, % ZHKE TG .
Y =-5.11T%+79.68T-48.00 (R2=0.992 , n=4 ), i | 15 2
H1-13.49%

BYHT 5 46 Pb AR B N AL A O . Y =12.51T+
165.90( R*= 0.930,1=5),

(2)Zn

RN 5 THEBITEIE, 53] 5 HEHE, Bl .
1998.1 564.18;1999.1 743.80;2000. 1 796.60;2001 .
1716.00;2002 .1 784.40,

B 3 HEIEEEL B : Y=116.20T+
1 004.00(R*= 0.909,n=3), £ . 2001 4F(T=8) ¥
Zn & 8K 1933.60 mg-kg™,2001 4 Zn LR E R
1936.00 mg-kg™', Tl iR 22 H-0.12%, &2 [HIH
8 :Y=-63.41T%+ 877.10T-1 236.00(R*=1,n=3), Tl
2 H-11.02%,

BUAT 4 2H B0 M E 46 B3 75 . Y =50.82T+1 374
(R*= 0.432,n=4), #EH.FIM 2002 4E(T=9) /) Zn & &
k7 1831.38 mg-kg™,2002 4F Zn SZFRE &4 1 863.00
mg - kg™, TR 2Z H-1.70% , & ZH X EIH7E .
Y =—65.05T%+896.5T-1292( R?=0.999 , n=4 ), T il i% 2%
$1-19.08%

BUHT 5 4H Zn BOECHE B TN AL R . Y = 41.26T+
1 432.00(R*= 0.488,n=5),

(3)cd

KR 5 THEBSEE, 53] 5 HEHE, Bl
1998.13.00;1999.14.05;2000.16.73;2001.,1847;2002 .,
18.97,

BUAT 3 HEHREELIEH15 : Y=1.865 07+3.403 0
(R?=0.940,n=3), #E LTI 2001 £ (T=8)HCd & &
A 18.32 mg-kg™,2001 4F Cd Efr& &N 21.43 mg-
kg™, TR HN-14.50%, FHLZHXEHE Y=
0.8157%-7.915T+ 32.20(R*=1,n=3 ), FiilliR 2 H-1.82%,

BURT 4 4 BEEE L 515 : Y =1.907T+3.160
(R?=0.975,n=4), #& LT 2002 4E(T=9)i) Cd & &
7 20.32 mg-kg™',2002 4E Cd SZhr& B R 22.04
mg-kg”, TMIRER-7.80%, LR EIHE. Y=
0.17172-0.321T7+10.19(R?=0.982 , n=3 ), TR 2= K
-4.03%,

BUHT 5 40 Cd B9EHE M BB L R < ¥ =-0.144T"
+3.664T-2.019(R*= 0.968 ,n=5 ).,

(4)As

RN 5 HHEBEFIE, 53] 5 HEWE, Bl .
1998 .74.27;1999.102.44;2000.149.51;2001.187.57;
2002.229.31,

BURT 3 ¥R AE B LR [F1 78 : Y=37.62T-116.90
(R?=0.979,n=3), #E M. THM| 2001 4E(T=8)AY As & &
A 184.06 mg -kg™,2001 4= As LR & & & 276.90
mg kg™, TR 2 K -33.53%, FR LR [@H75 .Y =
9.4487°-75.75T+216.8 (R*>=1,n=3), Il iR 2% K
-22.18%,

BUHT 4 R 4 71945 : Y =38.69T-123.00
(R?=0.991,n=4), &I F 2002 4E(T=9) /Y As & &
A 225.21 mg-kg™,2002 4E As SZFR & 4289.20 mg-
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kg™, TR K -22.13%, wELHAMIFE. Y=
2.470T*+6.578T-21.77 (R*=0.994 , n.=4 ), i I 1 2=
$1-17.88%,

BUHT 5 4 As BOBE A TN ALy . Y =1.295T+
21.38T-67.14(R?*=0.997 n=5),
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