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GEOCHEMICAL EVALUATION OF LAND QUALITY IN GAOQIAO TOWN,
CENTRAL YUNNAN

XU jie, XIANG jing-wei, WANG hao-yu
Kunming Center of Natural Resources Comprehensive Survey, CGS, Kunming 650000, China

Abstract: A total of 453 topsoil samples are collected at a density of 1.12 cores per square kilometer in Gaogiao Town
of Wuding County. The heavy metal elements such as As, Cr, Cd, Cu, Hg, Pb, Ni and Zn are evaluated for soil
environment geochemistry. The soil quality is assessed as first and second grades, with the first-grade area of 350 km?,
accounting for 84.95%, and the second-grade area of 62 km?, making up 15.05%. Cu and Cd in some parts of the area
show abnormal but do not reach pollution levels. The contents of nutrient elements such as N, P and K are evaluated for
soil nutrient geochemical grading, with about 378 km* above medium level, occupying 91.74%. The nutrient-deficient
parts are close to densely-populated area, therefore it is inferred that the evaluation unit is seriously affected by human
activities. From the above, the land quality geochemical evaluation for Gaoqiao Town shows a relative balance, with
high-quality area about 101 km?, accounting for 24.51% , good area 224 km*> (54.37% ), medium area 80 km’
(19.42%), and no inferior area.
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Fig. 1 Geological sketch map of Gaoqiao Town
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12—HER A (basic intrusive rock); 132 (fault); 14—Z484(township)
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Fig. 2 Map of soil types in Gaoqiao Town
1—/KF+ (paddy soil); 2—£18E(red soil); 3—2{a+ (purple soil);
4— R (yellow brown soil)

2 HARAE

iz g ek b= F By, ERFELL 1.12 A~ km?
(%8 BE AT R AR OR . SRR E B A A0
PR e A PR TF AT S GBS T SR
S b S AN A T PR A Ty, B DR R A BT i
B A3 0~20 em LM, AT HHI 2R AET5 YT I
AREASEAE AR SRR LR T 1000 g+, HLoRAE
Feah 453 18, EERERAMHTHARKNTEL 20 gk
i, 4% 4 km® A BRI, T AR
200 g FESEF TR O R SL e = b, AE15
BNy HTFE S 97 1. FEVU )12 Mo T 7= S A 1 & J= ik
ERLE A A M A TRE S AT, MERR B R A
WEF o iy B K —br e, KSR PRk


http://www.fineprint.cn

%21 ¥ ZRAE WP EUE B B B L B s BRI 195

TEEE e B(ND) B (Zn) % 8 M E B LR, SR FES R
T R : fEanZ 1 R,
Foo ek %1 tRESEAESH—K

Table 1 Parameters of heavy metal elements in soil

oE AR L& As Cu Cd C Pb N Zn Hg

el r-‘“_*'*l':___l » JKfE 3240 268.00 069 11500 4580 58.20 198.00 0.08
4 S e F/ME 414 1490 007 57.90 830 1320 2820 0.02

e . Vil 862 3646 019 8649 2736 3394 7540 0.3

O

. ¥ 772 3020 018 87.00 26.80 3260 75.50 0.03
2R

e ef H AN 7.87 28,00 0.15 88.40 26.20 28.00 65.00 0.03

FRMEfR2: 414 2862 0.08 1133 576 7.87 19.83 0.1
e TS ZAM 048 078 043 043 021 023 026 038

L~ E(E 149 3760 0.08 69.60 36.50 41.20 88.80 0.05
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Fig. 3 Map of land use types in Gaogiao Town PR T BLIE LA 2.
1—%4th (grassland ) ; 2—7K Hl (paddy land); 3—/K 3% (water); 4—#k %2 BITENEERERSITE
Ho(forest)s S (dry land)s 6—HFUHI (construction land); 7— Table 2 Statistics of single element environmental grading

HAth (other land)
e TR () RURATE () R (=)

SHEATUE . AR I % 45 R ; a8 TN A
HEAT I, AR BTG A% A S AR A RS B R

Y10 100% , PR T 5E.
As 412 10000 0 0.00 0 0.00
3 RS MR ST cd 384 9320 28 6.80 0 0.00
PN S BBADZIT0295—2016 1 b it & s ER 1k Cr 412 100.00 0 0.00 0 0.00
2EPENERIE) (AT I FR“HRYE” ), Cu Zn VE R FR TR cu 378 o175 34 8.05 0 0.00
PR RS PR FE bR, R EHFE—Fh e I B AT ’ 42 10000 o 000 . 000
JENNN N — N ST v g . . .
AT BB PEM a7 i o7, X 4 km?
PN A ity S 0 A PR e B9 0 A T IR Ni 412 10000 0 0.00 0 0.00
R ZE T, BN TR AR ZE SN T Pb 412 10000 0 0.00 0 0.00
30% , 5 PR K. Zn 412 10000 0 0.00 0 0.00
G T Ty e
3.1 LTEEREHIRA F S LA 350 84.95 62 15.05 0 0.00

SR AR N A T - R o i Bk b A S
153, BAVEMBRITH) SR BRI 25 A SRS PEM 25 R R, As .Cr Hg \Ni . Pb I Zn $4 y—%,
] FRAE AR T 43 Hh 0 fe 25 RS S . R b o0 ) g7t 100%. Cd —%F X R 384 km?, ikt 93.2%;
Ff(As) & (Cr) B (Cd) i (Cu) 7R (Hg) (5T (Ph) | TAEXEFRZ) 28 km?, i I 6.8%. JEH FE TR
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Fig. 4 Comprehensive evaluation map of soil environment
in Gaoqgiao Town
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Table 3 Parameters of soil nutrient elements

TR N P K
FoRME 3118.00 1539.00 4.60
/M 601.00 316.00 1.09

¥ifig 1506.46 642.14 2.56
HEL 1454.00 599.00 2.54

PANEES 1611.00 529.00 2.45

LIRRITES 389.73 177.34 0.54
LA E L 0.26 0.28 0.21

10,

TR THICRFHAIT, TIEP IR RSEHA
OYRAE R E S B A A K A TR SR b
fEC6 48) M PR SE TS 5N FhRifE AT 67, I
R HAE DL IR E RN REARAE (R 4) . —55
HEE (fpu=45); FREFE(<4.5~35); 25 R
45 (<3.5~2.5); WA Wk = (<2.5~1.5) ; T4 ik
= (<1.5).

F4 TEPE B EESIER SR SR IRE

Table 4 Grading standards of soil N, P and
K nutrient indexes

e ¥ —a s g T
TR R (b)) B (=)
N >2 >1.5~2 >1~1.5 >0.75~1 <0.75
P >1 >0.8~1 >0.6~0.8 >0.4~0.6 <04
K >25 >20~25 >15~20 >10~15 <10
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Fig. 5 Comprehensive evaluation map of soil nutrients in

Gaogiao Town
1—F & (rich); Z—ﬁii'gﬁela[ively rich); 3—4%E (medium); 4—

B Z (relatively deficient); 5—#t=Z (deficient)
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Table 5 Statistics of single element nutrient grading

" FH () B () AR (=5) Bz (14) B2 (A
b mA/Km? e mEVKm? % EAKm? o Ak mEVkm? o S ERVKm? A%
N 5 121 22 5.34 202 49.03 148 35.92 35 8.50
P 10 243 200 48.54 132 32.04 56 13.59 14 3.40
K 6 1.46 35 8.50 93 22.57 200 48.54 78 18.93
TGN 5 121 125 30.34 248 60.19 28 6.80 6 1.46
®6 BHHIBEREMKALZEESSRTNER
Table 6 Comprehensive geochemical evaluation results of soil quality in Gaogiao Town
(Y No R P £
T A/ km? i LL/% T AR km? i /% TR km? i Lb/% T AR km? i /% T AR km? i /%
101 2451 224 54.37 80 19.42 7 1.70 0 0.00
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Fig. 6 Comprehensive evaluation map of soil quality in

Gaogiao Town
1 it (high quality); 2—R 4F (good);
2% (poor)
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Table 7 Comprehensive geochemical evaluation results of soil quality by land use types in Gaogiao Town

U R Ris 25
IR Y At
T R /km? i He/% T P/ km? i He/% T AR /km? i He/% T ARk i He/%

Hh 17 80.95 4 19.05 21
e 17 3091 34 61.82 4 7.27 55
st 83 25.70 169 52.32 67 20.74 4 1.24 323
KH 4 30.77 9 69.23 13
BT 100 24.27 224 54.37 84 20.39 4 0.97 412
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*8 BFHEARRELTERB T ERSMIKEZEEERTNER
Table 8 Comprehensive geochemical evaluation results of soil quality by seil types in Gaogiao Town

it R4r LR 2%
ek At
T AR /km? i Eb/% T FH/km? i b /% T AR/ km? i Eb/% T A /km? 5 /%

213 30 43.48 17 24.64 22 31.88 69
R 22 57.89 8 21.05 8 21.05 38
KAEL 17 50.00 17 50.00 34
Kot 53 19.56 180 66.42 34 1255 4 1.48 271

Bt 105 25.49 222 53.88 81 19.66 4 1.03 412

T T BRI A B AR N E AR X
EIERAR, SRS R A . T
PP R 2ESF R LR, T 2 A HLR AL R T L,
FEARAAE DI REROC, B 1k SR i — 2P Al X
2t B AR B Dl i, TR IS IR 1
Bdr el R b R 2% DX I PR AR 2 B2 g i KU
DX, AR TR L s i 5 o B o200 TRk, i3
FILEA RSP F R PE AR A
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