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Evaluation of Heavy Metal Pollution in Soils from a Training Ground Based on

GIS
LIU Yu-tong, FANG Zhen-dong, YANG Qin, XIE Chao-xin, WANG Da-yong, MAO Hua-jun

( Department of Barracks Management & Environmental Engineering, Logistical Engineering University, Chongqging 401311, China)

Abstract ; In this paper, a tank shooting range in a training ground in the southwest of China was investigated, and the content of Cu,
Pb, Zn, Co and Ni in the soil was monitored and analyzed. Evaluation of pollution in the sampling area was applied through the single
factor index method and the composite pollution index Nemrow method, and the pollution index distribution map was worked out by
Arcgis software. The evaluation result shows that; Cu, Pb, Zn, Co and Ni in the tank shooting range have different degrees of pollution
respectively, the average composite pollution index Nemrow reaches 1. 64. The highest single-factor pollution index of Co reaches 3. 84,
so Co is the priority element to be monitored in the heavy metal pollution control of soil in future. The pollution index distribution map
shows that; the heavy metal pollution is particularly serious in the area of dropping bombs. The pollution distributing characters of Cu
and Pb are similar, Zn, Co and Ni have similar characters. The author considers that, the migration of Ni and Pb is strong under the
combined effect of various conditions in the shooting range, and the migration of Cu is weak. The sources of heavy metal pollution
comprise residual cannonballs, bullets, and explosives. The residual shells and bullets in the soil could lead to a permanent soil
contamination of heavy metals.

Key words : heavy metal ; shooting range; single-factor index; composite pollution index Nemrow; Arcgis
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Fig. 1 Distribution of sampling points in a tank shooting range
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it SCEG I Y T 4B ST R A HE Pb . Cu Zn Co,
Ni As CrZF 7 f, Horf Cu Pb . Zn Co Ni &8 (%

db B

2.1

1) TR (R 2) Bom, g Bl KR 2 A
Cu By &5 K 27. 25 ~101. 90 mg-kg ™', Pb MY

HHERE A 20. 52 ~52.49 mg-kg ™', Zn B VLN
32.17 ~91.27 mg-kg™", Co BYF HILHE N 5.03 ~
19.77 mg-kg ™", Ni i & & i Fl 4 19. 05 ~56. 50
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Table 1 ~ Content of heavy metals excess the standard in a tank shooting range
JLHR TR e/ MB/mg kg ™! Fe KM/ mg kg ™! SEYE/mg kg ™! brifE2E 5 R AL
Cu 63 27.25 101. 90 46.29 16. 49 0.356
Pb 63 20.52 52.49 30.33 6.23 0.205
Zn 63 32.17 91.27 56.71 13.17 0.232
Co 63 5.03 19.77 9.82 3.53 0.359
Ni 63 19.05 56. 50 32.73 10. 42 0.319
Vi =

mg-kg ™ BREE RN, Co M H R LR R
B, 1 B A T 5 o X5 50 DXORN R 75 5 X 4 R
AR 2E 5
2.2 HEESEG RN
2.2.1 W

Xof 30 v B o X R 2 A HE A IR BE R IR, SR
BAPR TR B — b E 4 SR TS Y i AT AN, SRR
P2 V5 g BOont T T 4 B 2R 5 T YR DLk A T

VAT, Iz ] Kriging $8 (BR8N G DX AT 4
{E5HT, 43 BIAF 30454~ 4 8 0 & 0 B R 148 500
15 BN 4 B L5 A 15 Y e B A 1.

HRF IR EOE IR AP, = /S, P, P,
FIG G PG ¢ ASEIREE  mg-kg ™' S,
N AR LN ARE, mg-kg ™', P, <1.0 KR AKRZ
TSYLH TS YY; 1.0 <P, <2.0 iYL 2.0
<P, <3.0 FRPREIGY; P,>3.0 RREH Y.
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Table 2 Analysis of monitoring results of background in a tank shooting range

GE L TR 2 HERE3

T O RIECS,)

TLRAR /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! it ERFH /mg-kg !
Cu 39.78 36. 00 32.58 36. 12 3. 60 0. 100 43.32
Pb 25.42 24.82 27.35 25.86 1.32 0. 051 28.51
Zn 36.94 39.82 37.37 38.04 1.55 0. 041 41.15
Co 4.03 4.79 4.14 4.32 0.41 0. 095 5.14
Ni 26. 08 26.38 22.69 25.05 2.05 0. 082 29. 15
2.2.3 PR Zn 1 P, 38500 0. 78 ~2.22 i ke b 4 4 %

+1%rh Cu Pb.Zn Co Ni AYEAIN FHEEIFHr 25
RS YRR DL AR 3. AR R 3 TIAT. Cu 1 P, 484K
4 0.63 ~2.35, H g il 41 > 528 TS G e it
20 >, HEETS Y RE L 2 AN  NAELE TR BTG YR 5 Ph
() P, 38500 0. 72 ~ 1. 84, Ho i iR 5l 27 4 52
TG YRE i 36 A, ASAEAE RS YL R B TS YA

JEVSYRE i 56 A, R TS YR 3 A, RAFE R
TGYEE S Co [ P, #8500 0. 98 ~ 3. 84, Ho i ity
FEMh 1A, BB TS YRR 39 AN, TS YL RE S 17
AVEETGYRES 6 4 Ni B9 P, 3850 0.65 ~
1. 94, Hoh i i ke & 32 A R EETS iR 31 A, R
FFAE HP B R E B Y5 YR .

x3 ERFERREIHSHMEBITNER

Table 3 Pollution index evaluation results of surface soil samples in a tank shooting range

E 244 TR SEON: I F/ME FI91E ERTE RN == R R S T ) RET S S 4 REY S i
Cu 2.35 0.63 1.07 41 20 2 0
Pb 1.84 0.72 1.06 27 36 0 0
P, Zn 2.22 0.78 1.38 4 56 3 0
Co 3.84 0.98 1.91 1 39 17 6
Ni 1.94 0.65 1.12 32 31 0 0
Py — 3.04 0.88 1.64 1 55 7 0

MB35 Ge 3R B E BIE SR, Co > Zn > Ni
> Cu > Pb, K1t Co X4 5 7% 54 X+ 1 5 45 J@ 75 Yt

WA BTG YA .
2.3 Arcgis fi{HHT

DTk AR R T H B LR T R, R 5 48 15 Y45 1l
ERY o SER O Y = ve

MZEG TG G AR B AT 4 Ok B, 5 i o X 1
AR S5 15 YL PR BT LA 0. 88 ~ 3. 04, - 34 P Af
B LEETTYFERON 1. 64, WA A2 8 50T 7 2
B T X 55 AMFER 28] T 4R R TS
e AMNAELEE 7 A TS YRR R 1 AN ISR

TE SR P AR BOR N M2 255 T P AR BTN 45 2R
FFERE I, R Aregis (9. 2) #X {4 Spatial Analyst 15
M Jo i f A A (B 173538 Kriging 4 {8 7% ( Ordinary
Kriging ) X RAF X HEA 715 YR 23 (AR (L 20 #r , 23 B
ORI DX 10 B 4 R 5 YR DL, M T A5 30 0 455 s ¥
FEHL 23 8153 A L. Cu \Pb Zn ,Co Ni IYHLH TH5 4K
B TER UL 2 ~ 6, WML 255 15 YL 46 B (H
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