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Geochemical Survey Method of Land Quality in Lénd Parcel Scale City:A Case
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(1. Institute of Geophysical & Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China;
2. Research Center of Geochemical Survey and Assessment on Land Quality, China Geological Survey, Langfang 065000, China;
3. Key Laboratory of Geochemical Cycling of Carbon and Mercury in the Earth’s Critical Zone , Chinese Academy of Geological Sciences,
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Abstract: In order to evaluate the land quality geochemical survey achievement in the service of the accurate management of urban land
resources, the initial area of the Xiong’an New District as urbanization pathfinder in China is chosen as the research subject. The
sample points were set by differential classification, and the spatial interpolation accuracy of the soil elements at a plot scale and a
quantitative assessment of the consistency of the land plot ( pattern spot) prediction evaluation were studied under the conditions of
different sampling densities. The regional geochemical variation values randomly distributed on the plane can be reflected quantitatively
by differential classification sampling, which can meet the basic demand of the quality attribute of a single plot (map spot) by the
accurate management of urban land resources. The spatial variability of soil elements is mostly middle to moderate, and Cd, Cu, Pb,
Hg, Se, N, P, and other elements of high spatial variability are affected by human industrial and agricultural production activities.
Under the same sampling density, the larger the element variation coefficient, the worse the spatial interpolation accuracy. Although
the interpolation accuracy of the same element index is affected by the sampling density, the increase in the sampling density could not
identify the continuous component on the structure of the soil element content. The soil environment is clean, and the heavy metal
content is lower than the GB15618-2018 standard. The interpolation results are basically consistent with the grading results of the
measured values, while the contents of N, P, and K of the nutrient indices vary greatly, and the predicted and measured geochemical
grades of the plots (map spot) differ substantially under the influence of factors such as human disturbance and spatial variability. The
quantitative evaluation of the six different sampling densities indicates that the 16 points - km > sampling density adopted in the

geochemical survey and evaluation of urban land quality can satisfy the needs of an accurate control of urban land resources in the study
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area and similar areas. The research can provide key technologies to support and serve the accurate management of urban land resources

for geochemical surveys and the evaluation of land quality in land parcel scale cities.

Key words :land quality; geochemical survey; land parcel scale; spatial variability; sampling density; Xiong’an New District
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Fig. 1 Geographical location map of the initial area of the Xiong’an New District



4 JEINE 2 - MR RO T - 3t o U ER Ao

PR T « LABEZE 3 DGR A IX A ] 1991

Al S /Ml HE A =0 Bl AT REXT XN
e BEAFAE—E HSZ.
M2 XA A X A 25 AR 192 km? , AR i 1A B
o7 A DT AR FE A1) 69. 92%, Ak 1l [FI BE %1 9514, 4
4 km® AR AT BT BEECH 58 A5 XA I BE T
=R KB 5.45 E — 1 km®, 55 /)N (8] 5 1) FR
1.31E -5 km® , RIBEH 7 B R 4. 46F -2 km® | K1 BE
SEETIRN 6. 88K —2 km”. ffF 5% X A i FH it 17 £ 37. 45
m’, 51 19. 51%, FIBEEN 5084, 45 4 km® THFR N Y
TFEEBEEL 161 4> B REIBERIA 1. 21 km®, /A
BEMAIAN 1. 00E - 5 km®, I BE 47 £ 1 #2 1. 69E - 3
m”, BRI 2. 48E -2 km®. HAHER Y, H
ATELA B 1:25 T3 A 1: 55 J4A0HE B Y AR e R E A ]
P B B — b e (58 ) BA o e Ve, Jovkt A
T IX - b R IR A A A R oK
1.2 &Ik
55 UATE LA 3 BERAE SR, 152 L4 RO AT /9

MR A2V 2 AR ] e 2 7 DX A A X A M 5 e M Bk
PR AT LI T A iR AR i sl B PR B )
A7l 3ok fe e o g P 8 5 >R S T %T@iﬁL
iﬂzﬂ%( I ) Eﬁéfﬁﬁﬁﬁé@ﬂ}% St b 4 Z}sziﬂz
FIFHZERY, mﬁﬁ?_é%{hﬁf Gy AT BERE A AL
A%rﬁ%ﬁitﬁfﬁﬂmﬂﬁﬁﬂwﬁ%ﬂaﬁjﬁ ﬁ%nfﬁ%%
%%ﬂﬂ*éﬁkﬁiﬂﬁ%ﬁtﬂi IlFJéI:%*ﬁiﬂﬂ?FUFH?é

ﬂﬁﬁ@%ﬁ?*hﬁﬁl&m 3 K’ AHER o

#ﬁﬁlﬁﬁ%*iﬂﬂ%%mﬁﬁﬁiJ?
2.00E£3 km?® B Hb e, 5 A8 A5 B0 RE 5. 4 Hb 18I A
B BRI 4. 46E —2 km?® , PR OB His X SR AE A
VLR, 24 2. 00F -3 km’ < #f b I BE I < 3. 33K

-2 km® B, A3 — AN 8, B 5 1 A =
3.33E -2 km® W}, A BEAE 5% B R BE T FL/3. 33E
—2 km®. [l Hiy | i RN R b = 3 1 B o
P AR T 7.81E =3 ~8.93E -3 km® Z[H], 4
2.00E -3 km’ <[EBEHIA <6. 67E -3 km® Af, L 2
AW — RS, S E B L =6. 67E - 3 km® B,
TERE 15 %5 B S R BE T AR/6. 67E -3 km? , {H2A—Hi bk
(FEIBE) AT K RE SSB0N 10 A4S 5 XA i A1 55 1 1
F,%2.00E -3 km’ < I’flfxfﬁﬁ <6.67E -3 km’
i, AR BE— AR, M BE AL =6. 67E -3 km® i,
AR s 8 R IR BT FH/6. 67E -3 km® | {HEA—Hl
HAR R KRR R S A

22 S A A BERE AP 1T BEAIL A3 A1 1 X Sk R
o2 AR E AR — N BUR T 2. 00E -3 km® B A
SEFSAT Y ) 5 L2 0, 05 A2 T~ b R BESED
Sl B e PEBRE B A PR 3K fﬁw'
1.3 RER R Rt =

e TR 102 ki) R A S ;tz’fz%ﬁ?nn
7278, R REEHREE 0 ~20 em *%ﬁnnﬁ“ak
T 1 ke. ﬁéuqfQ?ﬁ%{q:]:ﬂq:}:,#nn#%%ﬂ}ﬂbﬂ
TP MOCHRE 18 0 NI SR IEAT. S BT it
%ﬁﬁ)‘(%ﬂlzjoﬁﬁiﬁﬁﬁﬁ [7) 5 A7 16 s 1A [
KL, FE R Eﬂit As) B (Cd) 5T Cr)l.__@/fllﬂ
(Cu) K(Hg) 4 (Pb) FE(Zn) A (N) B (P) ﬁ
(K) AHLF(SOM) Hfi (Se) %% (Ge) (FL(F) .0
(1) FERBRSE (pH ) 55, FE 5 20 Bl ﬁtIf/EEEEJﬁl
TG TN Z B AR BR Ak 2R 5 2 A9 o
MRS A ) I b0 4 BB SCHR [ 19,20 ] 58
J . A bR A AT L A VR R S BR L 1, Yo A

®1 TEERMRECZEREEST A ENEHRERARED

Table 1  Instrumental methods and detection limit for soil samples
o ‘ S —%briE EEMN KA RASEE RAESN
B9 oE REMTTE £ HH BR e YA REAH AR MRS A EEERE
R/ % R/ % B/ A BA BRE %
1 As S-SR T EIEE D (HG-AFS) 1 99. 96 100. 00 96. 52 476 444 93.28
2 Cd  HURHA % B RS (1CP-MS) 0.03 99.99 100. 00 96. 30 1083 1018 94. 00
3 Cr  X-Hue ki (XRF) 2 100. 00 100. 00 97.61 982 941 95.82
4 Cu  HURHA % & RS (1CP-MS) 1 100. 00 100. 00 97. 61 1085 1047 96. 50
5 Hg SbW-JR T2 (HG-AFS) 0. 0005 100. 00 100. 00 96. 09 612 558 91.18
6 Ni - HUEHE A 5 B IR % (1CP-MS) 1 100. 00 100. 00 97.39 1086 1038 95.58
7 Ph  HLUEEE A5 B TR (ICP-MS) 1 100. 00 100. 00 97.39 1083 990 91.41
8 In EETRTE (1ICP-MS) 2 100. 00 100. 00 97.39 1062 1014 95.48
9 N  ZAHEE(VOL) 0.020  100. 00 100. 00 98.48 315 304 96. 51
10 P X-HRPOEEIE L (XRE) 0.01 100. 00 100. 00 100. 00 63 62 98. 41
11 KO sG55 iR & 481575 (ICP-0ES) 0.5 100. 00 100. 00 100. 00 129 124 9. 12
12 F Bt (ISE) 50 100. 00 100. 00 98.26 158 145 91.77
13 I fEfkatk B (CcoL) 0.5 99. 69 100. 00 97.83 148 143 96. 62
14 Se  EfLY-IRFUINOLIHRE (HG-AFS) 0.01 100. 00 100. 00 99. 57 89 86 96. 63
15 Ge SR T oI (HG-AFS) 0.1 100. 00 100. 00 99. 57 108 100 92.59
16 SOM %k (VOL) 0.01 99. 77 100. 00 97.83 124 114 91.94
17 pH B TR (ISE) 0.10  100.00 100. 00 97.17 399 381 95. 49

1) pH Kz RTI4TN, P K FI SOM i i BRA Ky g-kg =" HAl TR & 1At R A1 2 g - kg ™!
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15% ~35%, J& T 22 55 N, Se, P, SOM, Cu,
Zn, Cd, Pb Fl Hg 2857 28 CV >35%, J& T = AL
S(F2). XN Cd, Cu, Pb Fll Hg % 4 & i 5 78
SYERT R 5 IR G SRR, 5 N SBT3
A X5 IRIRIRERR N, P A SOM i 5
WU AT 52 X 9 el H 7% ke 7% ) T B A B 11
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Geit T BEOUARY 6 FhoR AL % (32,068
4.2 F 1A k™) IR 19 S ( oA
R RBCFHIES RS ) KT G I Y 6 #F
ST T4 7 % TR R0 o B BT W
B, BARE . AR SR RS pH | K A Ge DA K
AR 4R As, Ni | Cr FIF, SIS 10 6 FiOREE
W TS IC RS RBUE AR K, AR e i AR 5
AR EEAR S5 AR SEFE 4R N, Se, P, SOM, Cu,

Zn. Cd. Pb il Hg i 5 i) 6 FlRAES T 40T

2 PRETEMRKUFBEREESITSE (FFABN=7278)

Table 2 Statistical parameters of soil geochemical index content in the study area( sample number N =7 278)

. - R G 2  anam PeEERrE————
b RN R e e R g e oA R TR
As 0.23 26. 63 7.36 8.95 10. 18 2.16 24. 50 0.29 2. 86 11. 20 13. 60
Cd 0. 038 6. 837 0. 142 0.175 0. 206 0.13 70.71 30.53 1368. 56 0. 097 0. 094
Cr 18. 65 341. 40 55.13 62.27 71.49 14.92 23.29 4. 11 53.90 61.00 68. 30
Cu 2.97 305. 90 19.51 23.03 26.97 11.07 45.50 11. 84 233.76 22.60 21. 80
Hg 0. 001 5.677 0. 031 0. 043 0. 055 0.11 205. 62 29.37 1244.02 0. 065 0. 036
Ni 3.84 103. 30 23.83 27.05 30. 40 5.36 19. 56 1.29 10. 62 26.90 30. 80
Pb 7.09 1329.00 21.26 24. 30 27.51 22. 15 86. 56 41.13  2102.01 26. 00 21.50
Zn 24. 88 2 160. 00 63.44 71.96 82.36 43.97 57.39 28.94 1216.42 74. 20 78. 40
Se 0.02 1. 56 0.15 0.20 0.25 0.09 43.26 2.10 13.37 0.29 —
Ge 0.55 5.65 1.23 1.30 1.36 0.12 9.03 6.96 266. 42 1.70 1. 60
F 182 3643 533 583 642 104. 43 17.56 5.93 141.33 478 462
1 0.05 14.95 1.50 1. 89 2.28 0. 68 35.07 2.64 38. 19 3.76 1.55
N 0.07 12.33 0.74 1.04 1.26 0.43 43.12 3.48 72.95 — —
P 0.29 22.62 0. 84 1. 10 1.33 0.50 44.96 15.07 543. 14 — —
K 1.24 35.10 17.18 17.76 18. 42 1.29 7.22 0.57 29.27 — —
SOM 0. 08 243. 60 7.30 9.90 11. 80 5.63 57.72 13.83 474.93 — —
pH 5.93 9.99 7.92 8. 10 8.30 0.29 3.56 0.34 1.31 6.70 7.90

1)pH JC44, N, P, K Al SOM & iR g-kg ™', HABITT R SR A A mg-kg ™!
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Fig. 3 Geochemical characteristics and relative error (E, ) of spatial interpolation of element Se under different sampling densities
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Fig. 7 Comparison of comprehensive grade evaluations of soil geochemistry of land plots under different sampling densities
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