W % A3 CUVECI £

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2023465 A 15 H

H &

2018 ~2020 “EJtH T RK PM“{F YLBEAE TSR IR voeereneernnnmen, ARat, 2F, WMmE, Em, THY, MEH (2409)
HE TR S TR PM, S HIRFZE AR coeeeeeenes wE, B, %*ﬁﬁ #XE, T4, ﬁ%ﬁ (2421)
COVID-19 B HERTE ARG R B Be P, OCHLE T ARG oveeeeeeeeeee M, HEH, A, AT, KW, BRM, KR (2430)
ST KIS PW, &80 R TR SRR oo BW, BAM, BEH, ZAR, $5, ﬁ&é iﬁ%(MM)
ﬁaﬁzm)?/ﬂ%iﬁiim(“ﬂ&”{ﬁ &Eﬂéﬁ ................................................ EQIEE X‘JBEH/Q, iiﬁ )EX g ﬁﬁﬁﬂ (2450)
VL EL AR M DL TS YA O SRR oo EHH, mﬁ %%l W, B, TR, 4K, RAK, HEE (26l)
2m1$§*ﬁ%mﬁiiiﬂﬁﬁmm*ﬁ&@mﬁ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ b, RCH, TA, FBE SER, TRE (202)
ERRE j’&ﬁ(@@%jﬁt/ﬁ@ BUBSMRIATAIT  coeeeeereereeee e B FEA, A, O (2481)
PRI LR T T W, FEN, T, BIEE, FEE, KRE, ERA. KB BT (209)
2002 ~2020 4F P E TR ISR RLIE AR HF 407 -+ B2, B2, B#h, AAE, TA%, XAk, dk, k%, EH% (2502)
1990 ~2020 4 S Y UL A 25 DX A S PRIGE S IR 25 A0 5y BB S 0T oo T%, FXE, M, %ﬁk &5 (2518)
KL L AN PRI TR S, BE RO BERHERTRTE o oeeeveeeeeeeees Bk, B, XE, KEE, BUNR, EEE (258)
T 5L PR Y308 T AR T Y S BT oo $hz, B, BLE, FRH, B, 32 (2539)
BB 4R AE VL0 KSR BEMIRAE ST B 5 4 TR PERE PR (RIS SMHT wovvveeneeooeeoes BER, REM, Bk, e, 25 (2551)
S M BT 2 2 B T 4 2 W) M R SO TR -ovevooe EE, Ef, B, BE, A, BHE, BXE, Kk (2562)
S X S VS T VR R S MR IE B BRI, wev e eereemeree e ;&j F 34 (2574)
B I U FE b A0 BTG HERTHY wvveveereereeemeermeeme e e X ¥, ilﬁ(%%)
FET UM HE 2R B A28 a BUIRI IR ZE AT -+ eveeeeeseeeee s &, TEN, PR, FHEE (2592)
(Y T 98 a1 1) [ XTH, %, B, 4, THE BAE, B ZWE (2601)
TRBK AL S Bt R AL A IR AT L AL I FE]  wovveeerree e ﬁﬁﬁ ﬁ% ﬂﬁ(%m)
B AAQIEYER E A MR BR A MARIIRAE | PERE R -ovoeveeeeee Ko, R, Wbtk 9, FiE7, Asfandyar Shahab (2622)
PIARTE Co@ NC AL it S8 L FRIEAFRAE TIGEME - oveveeemvesmemsmnsneneccns NEE, %%k AR, KEH, BT (2635)
B FIRCHE FeMnNi-LDH 4 A bR /K AR R B S HLAL oo MRE. HOl, BEE, B5 % (2646)
O/ SRS R L PR KR P R ER A B AILA oo Mm%, BE, TR, TW, 2EWA, ARXE, FRA (2661)
TR AR 2O RO K D 1 2-Z A ST R  oeeeeeeeeeeeeees H&% B AT, B ZEE (2671)
)F*ﬁﬂi*%éﬁﬁj( /fL{}LF’zlpz{EEE’JUII]U ....................................................................................... ﬁﬁfrﬁfi mz;y; kE (2681)
B AEA ALK 1] 3k ) B0 5 JE (XA IR S M <o REf, BE, AER, HIX, @@ﬁ(%%)
7Y 1 1 Xl AL A A5 AR NP I 2GS SR T A0 oo ®E, B, REE, RA, AZK, HEF (2704)
AW A RINT W M AEIICATHREFAE AN ooeevreeereerneneeens D&, B, RIEE, K8, BRIE, BET (2715)
TS IR S P 5 SR 5 i B A A TR BRI oo XHE, £, KB ME, XER, TR (2724)
AP AR RN T T SRR L S AL R T HUBAIE  <vveveeeeeeermee e enee et

................................................................................. ES e 2 mﬁ MEE 2 HER, KED, BRA, @%(Nﬁ)
B 24  ARFFE I LS8 B BRI NR LR -ooveeeee e WAE, AR, 0k, HiRX, BET, KA, 25 (2146)
SR BERCE PR AL R IFIRRAFE oo AR, KRE TEE, KE, THE %@* B, TR, BRE, ﬁn<m%>

IR IO 3 1 R O TR LA WU R - B fRd, XA, REW, FEK, BFE, X(TH, ERA, 8HHE (2767)

FREEA K AT LB AT AK IR T R oo £, BAR, REZ, RE BE, 25, WER, KER (2775)
T AR R O IRD RS ERE R REEEIL  weovereeerereree s et Ml E, R R (2786)
T TR 5% ) S 5 5 R 5 0 0 S B M PR R PP IETEHEJE oo 2w, T, B8N, RE, XK (2799)
WALE AL P TR R R G EEUEN -oeoveerrrmrme e KW, RALE, BEY, FaRk, MR, XA, E&L(%U)
FERACA T B LS TR G R M AR AE RSB AT -veeeeermeesemneeenens ﬂ%i m%a,éa REW, RAYE (2829)
%ﬂig%EJ\'EEgjﬂﬁ;%%]_ﬁiﬂi%ﬁ%}%ﬂéﬁﬁ*ﬁgml}ﬁﬂzm .................................................................................
................................................................................. {%‘& E'&)H:/,E% 3:_? ?%% %ZCIE 7]?’55}] %é% (2838)
BRI - Cd P RIS SIS +ovvsssonnessoee BEZ, Y, AR, kP, HEE, THE, KA 7 (2849)
ST K LR TR A AR SRR ovvvoveressssonennnnnss BEE, KA, B, Bk, TEB, B, KE R (2856)
BN i+ S He 5 &&%fﬁﬁé&?ﬁﬁ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ GWA, R, RK, T\, Kz8, XF (2868)
m%%&ﬁ@ik%i%PMﬁm I SR WER, TF, RO, BBk, BX0, A58 (2879)
P XN Cd 1 As B GEEZH oo EE, MM, B8, AUE, Th, LB, BR, FEE, REK, 25 (28%9)
TG T o 7K T T [ S T P T A2 B v veve e remmmenmeneene e s B CHE, BRE, KB, BF, 2 L4 (2899)
PR A AR R RS0 B IR AT oo LR, BEE, B, B, B, $AR, KR (2908)
HA WA FE AL TR T 25 1L ) b S M A0 IR DREMEERE o vevermermenme e
....................................................................................... Eﬂiﬂﬂ, X‘[J:g«/ﬁb, éﬂ@'lﬁ(, ﬁﬁ_’ Eﬁ}]‘_%’ ﬁg}%%, %%ith% (2918)
AT B M H A A T 5 B IR RGIN oo Fik, AH, B, FRE, HEE, EER (2928)
BT T 5 AN U5 T M T L S B BV L BRI TII R EE BT ++ovevvesvenereenesessestet e ettt bbb bbb
........................................................................... W, AR, BEM, Rk, kEE, BERE, TR, KEE (2936)
KN SRR IL BB TSR B R RREERI oovvvsovresses HEH, R, &%, THR, TTE, BRK (2045)
B LR CAR ORISR AR AL K AR A AR BR A I RER R - TR, INE, MR, EEE, BER, HE, PRk (2955)
A R R RCHERE RERERRIE oeeereeeernenene MEm, Rk, T8, FH%, FE, ZIR, TR, A8, Feik (295)
l:FlIj{]ﬁb%ﬁt{ﬁi&ﬁfum.%%ﬁ]‘bk]\'gﬁ*ﬁ ......................................................... %{%i7 %f%, 55@7 ;ggﬁ, ?ﬁﬁlfé, $§$ (2974)
B2 S B BT A0 T B2 7228 3 [ PP LS SRR VR [ R SZI v v eeeemereremen ettt BH, B4 (2983)
B3R AN X B IHE ) SE M ST« AT ST R ] +oev e Waz, T%E KIS, B, MEA, 2T4, KEHK, FEW (2995)
1950 ~2019 4F H [ 2515 24 5 1o ST I 28 AR R AE e R S AR M B AL AP AT evevverrermmmmm
................................................................................................... %ﬁﬁ’ %%%ﬁ%, égmgﬁg’ jﬁ%;ﬁ’ Egj’ FRNA (3003)

(MRRIEYVEIT 3 (2480)  (RIERIE)IERA RN (2538) 58 (2766, 2798, 2927)



55505

Eco-Environmental

Knowledge Web

445 551 20234E5 A
Vol44,No.5 May,2023

7o A %

Environmental Science

ETHERNEN T REESRZESREESMEE
SRR

B, FWRE, BRE, BRE, XA

(1 [ b o A 2 ) 2 R Rl A e S R 2 s, B 611732 2. BRI 5 AR R R 5 A M A Fe 45 ol , kst 100055)
FEE . MBI AR AR 23 (8] 4 S DL R AR 7 A J5 Bk 8h B 7 1 — B i e T 2% 7 vk, i T ECRE B8 /R o — R 3 X (AR it
HIs2 I, QLRI XA AR A R sEm , FURTG 225 TR M | 1 BE ke 22 A48 i SR ZR M i 2 im0 B0 M R BRI, iR T
FEGE )7 AR AT S AR e i i R BRI, 76 38 4 T8 25 [R] 40 S AU 9 19 o PRI 6 132 . Sl A LA 40 Josi 56 T BRI 28 78
5 & Jm A5 (R 43 R U A ST 4RO AR TSR AR B AR R e vk BRRUBE | IR R H AR R ST | R AR 34
R | RUBS R INFT AE I S N 2, 4R 8 T — 25 A I FEAR 9 2 i I A 1) (R J8E, Ay b B R0 488 7E + 1 o 4 ) 25 () 40 S R IR
SRR AR S

KB BN, HRE SR ; SRS mRE; Bk

FESES. X53 XEIRIRE. A XEHS . 0250-3301(2023)05-2799-18  DOI: 10. 13227/j. hjkx. 202205206

.r‘ .|
&

Research Progress on Spatial Differentiation and Influencing Factors of Soi]:““'i-léavy

Metals Based on Geographical Detector | # LA F_,“.-"f- :
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Abstract; The geoglraj)hibql“ dgtéctor is a new statistical method‘to ‘Té;cf .s'pa"liali stratified heterogeneity and .rer:‘al the driving factors behind it. Tt can’ not f)nlly"r‘eveal e
influenct of a single Tactor ot dependent variables bity also evatudle the influéfice of two-factor interactions aiddoes|not needlto consider linearity, whilé“also avoiding'the
influene of multivariate colliéarity. Without strong model adsumptions it Solves the limitations of traditionak methods in analyzing category variables. The researchion the
spitial differéntiation of heawy metals in soil is incrqgsing’[y widely'used” This study collected 40 research repotts on the spatial differentiation of soil heavy metals via
geograﬁ}lical detector, combed thejdisérete methods of indepéndent variables ;_J‘e'é"‘ea.tph scale, dependent variables and types of idependent variables, factor detection,
exchanée detegtion, fick detection, and ecological detection‘and put om'ard“@e,pfbﬁems that need to be clarified in the future application of this research. It is expected to
provide support for the deép-application of geo-detector in the field of spati-al differentiation of soil heavy metals.

Key words' geographical detector; soil heavy metals; spatial stratified heterogeneity; distribution characteristics; discretization
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Table 2 Application of discretization of numerical variables in soil heavy metal impact factor analysis based on geographical detection
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Table 4  Statistics of factor detection results in soil heavy metal impact factor analysis based on geographical detection
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Fig. 3 Relationship between ¢ value of the first, second, and third dominant factors of soil heavy metals and the area of the study area
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Table 5 Statistics of interactive detection results in soil heavy metal impact factor analysis based on geographical detection
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