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Temporal and spatial variation characteristics and influencing factors of soil nickel background value in

Guangdong Province

LUO Xiaoling, LIANG Yaojie, WANG Zhongwei, XIE Zhiyi", CHEN Duohong, LIU Jun

(Guangdong Ecological Environment Monitoring Center, Guangzhou 510308, China)

Abstract: In order to clarify the variation trend of soil nickel background value and its influencing factors in Guangdong Province, this
study analyzed the variation characteristics of soil nickel content based on the fixed—point monitoring in the background value area in 2018
and 2022. Geographically weighted regression analysis was used to explore the effects of natural factors, human factors and physical and
chemical properties on soil nickel content in the background value area.The results showed that the soil nickel content in the A layer of the
background value area in Guangdong Province was generally low, and the spatial distribution pattern was ‘low in the middle and high
around’. The high value area was located in the Leizhou Peninsula in western Guangdong, and the second high area was located in the
mountainous area of northern Guangdong and the coastal area of the Pearl River Delta. At the original data scale, the median, arithmetic
mean and geometric mean of soil nickel content in layer A of the province’s background value area in 2022 were 13.0, 17.6 mg- kg™ and
12.6 mg - kg™, respectively, which decreased by 1.0, 0.4 mg - kg™ and increased by 1.5 mg - kg™ compared with 2018. After logarithmic
transformation, the mean value decreased by about 11%, indicating that the soil nickel content in the background area generally showed a
downward trend. In summary, among the various variable influencing factors, physical and chemical properties (especially cation exchange
capacity) have a greater impact on soil nickel content, and human and natural factors have limited interference.

Keywords : Guangdong; soil; background value; nickel; temporal and spatial changes
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Figure 1 Distribution map of sampling sites
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Table 1 Classification statistics of the number of points in the province

B s A X E J- el SEL A A SEL X35, JERR:
Type of parent material  Number of points/~| Soil type  Number of points/]y| Land use type — Number of points/f~|| Area  Number of points/{*
TixiE KAL) 41 GIRAR: 50 i) 102 HA 8
WA KAL) 30 KA+ 32 B 26 Hpg 20
A KA 14 213 27 (e 3 Hip 52
AR A A 12 fik 41 4E 7 BR=1 51
T PR AR LA 8 B 6
16 2 b KAL) 6 FE+ 2
FRVE K Lt KA ) 6 #o+ 2
HEW TSR 4 HoAth 5
IR 3
HoAtb 7
A1t 131 131 131 131

T L HUR FH S % 2018 4RI 28GR T, 2022 4R 4 bR % Ak A B b | Fel b s R A R db . RIS
Note: The land use type is counted according to the type of sampling in 2018. In 2022, some forest land will be converted into cultivated land , garden
land or unused land. The same below.

F2 MARSFELRB N S BESHIT

Table 2 Statistics on the number of main types of monitoring points in the four major regions

4% A T PEe B it
Classification Eastern Guangdong ~ Western Guangdong ~ Northern Guangdong ~ Zhujiang triangle district Total
BB FERE KAL) 4 3 11 23 41
WrE XA 0 3 12 15 30
R SNt TR HE 1 5 15 29 50
JKAE 1 5 7 8 12 32
213 0 0 23 4 27
A 2T Mot 5 8 52 37 102
Bt 2 10 0 14 26

T AR FANGN H B K TF BT 30 49 sk A 2 A D0 R DX IS 4 A

Note: This table only lists the distribution of point types greater than or close to 30 in the four major regions.
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Figure 2 Distribution map of nickel content in A—layer soil of soil environmental background area in Guangdong Province in 2022
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Figure 3 Distribution pattern of nickel content data in A-layer soil of Guangdong Province background value area in 2022
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Table 3 Changes in the median and mean values of nickel content in A-layer soil in the background value area of
Guangdong Province since 1990
N o . BAR Arith JUT Geometric o

oy PERRGHSEEOD  RUME BB R : - A = Lt
Y Sample size(number of Minimum value/ Median/  Maximum value/ I P2 ¥ P2 Significance

ear outliers) (mg_kgfl) (mg'kg") (mg'kg") Mean value/  Standard  Mean value/  Standard (P)

(mg-kg')  deviation (mg-kg™) deviation

1990 167(6) 0.1 8.8 200.7 14.4 16.94 9.6 2.37 —
2012 146(—) ARH 14.4 224.0 222 28.14 12.0 5.31 —
2018 131(1) SL 14.0 319.0 18.0 21.31 11.1 2.72 0.038%*
2022 131(1) 3L 13.0 288.0 17.6 17.06 12.6 2.34

T 1990 4EHUE A IR T 275 SCHK (415 201 2 4E B I T 22 SCHR (371, S (E BRI DUAS T 5 2018 451 2022 4E R IR T AW ST, die/IMEIS A
ARG 2018 4K HI B M 5 mg kg (51.) , 2022 4E K H RN 3 mg-kg ' (BL) o 24 P<0.05 B} 4 it 2, Aic A, P<O.01 B gl it 25 hwid e, R,

Note: 1990 data from reference[4]; The data of 2012 are from the reference[37], and the elimination of outliers is unknown; The data of 2018 and 2022
were derived from this study, and the minimum values were not detected, the detection limit was 5 mg+kg ™' (5L) in 2018 and 3 mg-kg™'(3L) in 2022. When
P<0.05, it was significant, marked as *, and when P<0.01, it was extremely significant, marked as **. The same below.

2.32 AR A kg AR AR AL B R IK B E K. RO REET
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e JEERR RE M T AL 47 i o B I 1 LR Y e

X, ARETIFEITY 5 A n B2 3 T A At IS 8 o 0 2y
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2.3.2.3 FE A H RIS
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gL, Z5REWI(ET), 52018 4L, 2022 - F
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Figure 4 Spatial distribution of soil nickel content variation in layer A of background value area monitoring point
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Table 4 Changes and significance of nickel content in A-layer soil of different parent material types

Eiilﬂgﬁﬁ* ALK E ' 'HE'Q/J\{E EP&:{E f’iﬁ{ﬁ %‘?ﬂiﬂjﬁ Eﬁi’ﬁﬁ E%f&
Types of soil parent Number of Year Minimum value/  Median/ Maximum value/ Arithmetic mean/ Geometric means/ Significance
material sampling sites//> (mg-kg™) (mg-kg™) (mg-kg™") (mg-kg™) (mg-kg™) (P)
ASEIAN A 41 2018 5L 8.0 42 10.8 7.7 0.428
2022 3L 8.0 47 11.2 8.2
WA XA 30 2018 5L 14.5 71 16.2 11.8 0.110
2022 4 14.0 46 17.0 14.3
R5 AELTEXBARTERAETHREREE
Table 5 Changes and significance of nickel content in A-layer soil of different soil types
ek HALE - i . ‘ﬁ:'i/ME EPf\\iEl‘ %ﬁﬁ %ﬂil’rjﬁ IMEJ-VJ{E E%ﬁ
Sol type Numbelﬁ of sz/linphng Year Minimum \izlilue/ Medlar}{ Maximum Y?lue/ Arithmetic Tean/ Geometric r{lleans/ Significance
sites/] (mg-kg™) (mg-kg™") (mg-kg™) (mg-kg™") (mg-kg™") (P)
piyAR: 50 2018 5L 8.0 34 12.4 8.8 0.007%*
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Table 6 Distribution proportion of different soil types in the

four regions (%)
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Table 7 Changes and significance of nickel content in A-layer soil of different land use types

e K N WM PO ROk WA LR R
A 2R : . G0 . . . . . . .
Land . Number of sampling Y Minimum value/ Median/  Maximum value/ Arithmetic mean/ Geometric means/ Significance
and use ype sites/ ™ ear (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (P)
bt 26 2018 SL 15.5 319 38.0 16.8 0.825
23 2022 5 15.0 288 29.7 159
Mt 102 2018 5L 13.5 101 16.2 10.6 0.286
38 2022 3L 12.0 54 16.3 12.6
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Table 8 Results of single factor model analysis of geographically
weighted regression of natural factors at city scale in

different periods
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Table 10 Results of geographically weighted regression single
factor model analysis of physical and chemical properties at

different periods of city scale
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Table 11 Results of geographically weighted regression single
factor model analysis of physical and chemical properties at point
scale in different periods
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<0.001~0.187 -0.56~6.07 G LT

®9 AREEHATERE A E R MBI E S EREER S TSR

Table 9 Results of geographically weighted regression single factor model analysis of human factors at city scale in different periods
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Local regression coefficient
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2022 0.000 06~0.078 90

O LT3 BE s QBT 5 5 A H ] @l Al 575 @HLAL GDP
REFEHS AU s FL L3 I {E BEAEHS MU ; @ WA Tl Tl S0 B a1

AR IS TR, b A7 M BB Tl o A G m Rk, d. A @
JERHRFAE N T e. 428 0 ol £ 3 4G ATH] ill s DRSO All b3 A 5t 1

TR @il

AIESEE IS ERG O AR A RS AR ; 0 %58 5 D1RiE

@ JH e ik s DB T e i

www.daes.org.an




m@g 3116

(1)20184¢ I e T N (220224 R e T
~ BEATBRR L ons o 7 A L RS N S .
H(2018)- 2 %k g” - o N & @'\,“/j pH(2022)- 2% L ot S (s o »
P R 100 o © Ve id i ) A e —130.0~-100.0 l00 ® o Rl
e —130.0~-100.0 ) S o . s o © ) R g ) . . ° o @ Y
e -99.9~-70.0 ° % o # eg ¢ ° =99.9~-70.0 o o o © og ¢
0 —69.9~-30.0 .1 o 0 ° °o o 4 ©-699--300 2, c E o o 1
° =29.9~0 4 ce 8, o o> 72990 + ° o 9 o =
0 0.1~10.0 po® ° o - s s . ° e ©00.1~10.0 g o ° o o « o B i g,
0 10.1~30.0 lo © ° o o S ° 10.1~30.0 ‘50 o ° o ° . g
0 30.1~50.0 ,’joo oo . . ad ® e 30.1~50.0 /;00 * . .} 0
o o B ’ o <P
\(a‘é; 8 OO&;}: - ‘ o = éo&'o:‘ y
0 ° o o 0‘ . 0 ° 0 .0 o
° of 2 L o o
e = . .°>° e & ";’o,o » 0
w’. .o o <4 ’“'60 ° oo/ o ~ -
° o L ¥
o - Nel §
e & &
e ! Lo
Ras e 0_40 80 km Ve L 0 40 80 km
&5 pHEMEER# = E S
Figure 5 Spatial distribution of pH local regression coefficient
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Figure 6 Spatial distribution of local regression coefficient of organic matter content
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Figure 7 Spatial distribution of local regression coefficient of cation exchange capacity
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Table 12 Results of multi—factor geographically weighted regression comprehensive model analysis of city scale in different periods
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