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Fig. 1 Technical flowchart for data collection and integration of non-ferrous mining enterprise sites in China
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Tab. 1 Selection and sources of driving factors of the pattern of non-ferrous metal mining enterprise sites
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Fig. 2 Temporal distribution of non-ferrous metal mining enterprise sites in China in different periods (until 2019)
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2y iﬂﬁ%ﬁﬁi {/Q i 2 ) I':El E(J “ %ﬁ_ Fig. 3 Variation of nearest neighbour index of non-ferrous
e —EaR” AR, HE mining enterprise lands during 1978-2019 (point scale)
Y1 MRS R I B e T S AR AT
3.3 AREERECWAMSHMEEFH IR ETHES

BT A5 ISP )5 A5 A G R e Ay 3 i 25 (R SR AR A S 00, TR P2
PR IEZE A 83 7 12 X LR S o S R i B i 2 e A i R b AT 0 A (K 4) o MR SR AR B U5
AL, TE 1978 4E LAFTA R A s b, HFE5 0 T org . Wmd P,
W IR B — (Kl 4a), BRifE 226151 734 {7 SH s SR 26 A v Pt ) 8 2R DX Bty R34 7
—ARAL (2D o, Hao 2y ROy mvERy +rBe (&3, EIS). 1mifE 1978—19884F
A OREA R 1) R BRI NS, EERAREX (B, WiR) WEE4ks:
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a. 19784E(n=130) b. 19884E(n=270)

K E(104/km?) KB (10/km?)

0 500km 885 0 500km
o 834 i -8 L2

c. 20064F(n=6240) d. 20194 (n=10827)

S

. BoEEh
K (104/km?) K BE(10-/kn) 0 500km
o 191.63 L B - (2)5635 —
-0

e BT [ ARG ETAR D R IR 45 R 3 GS(2020)4632 SRt B RI1E i Bl AT iB 0,
B4 ASTRIS A A A € R Al b s A A% 5% P 23 () o0 AT

Fig. 4 The site and kernel density distribution of non-ferrous mining enterprise lands in China

£3 19782019 F£EFREERES I AMIREEHRESE

Tab.3 Parameter of ellipse with standard deviation of non-ferrous mining enterprise lands in China in 1978-2019

= Kl k) J i) TR Il )
1978 813.02 368.25 2.21 67.87
1988 1134.8 739.23 1.54 47.73
2006 944.67 1089.90 0.87 40.02
2019 968.53 1109.09 0.87 41.19

T IR RS 125 8 2315 (77 15 5 J6E 2 s 5 A 22 1 0 A PO L R At B O i o J B 25 - B R A8 K]
TARARRHEZE AR I B4 e 3, FCARDBRGC 25 1 SR sz 23 (A1 G0 A1 647 1o PR

BTN, Hb B e TR X ALYy 8.85 BT km®, 2R, Al L i R =
IR X T R R BRI LA ER i B LS YT (1 4b) , A AR v 2 [
HC I BT RS DX R 5l A2 sl B A IV g TR 3 T 1 A R
JEDRAS , [ bR 152 ) 3 D 0 /), i T ARt R, Al v oA B s e
s (K5).
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FrH Ak F
Bl b
19784F LI

. 197919884
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- 2007—20194g 0 500km

e T A SR USR5 3 GS(2020)4632 5 bR bR RIVE , TS K RIE
El5 OR[RI AT P A R 3 il b s A5 A 25 A 3 20T

Fig. 5 Spatial distribution in the standard deviation ellipse of non-ferrous mining lands in different periods

£ 1989—2006 - /i), FEFg . ARG . WERE . TR PU SR BT & M DX Al FH b 2% 3 4k
SESER A RIS R R 8 P die s TR AR B IX 2 38 31 191.63 BT k), A7 (AR 64
WM sk R, P, R, TR NS TR, PR R . B
3. VU AE M AP AT R B R AR X, Hp [ R BE Al B i A Y R L 4 R
H A YT D g b DX ] rR PGS AT R e s (Bl 4e), X — B Ao sl v A (8 R A
v R BRSO R R, ARSI SR . (B — T, bRiE2E
[ 53 H A0 EE i — A 3000 10 A RYE R A O B sy, T S R A SR A DXk 2 Ay ) 4k 252
] P A DA S R XS R e p 180 (1S), XU TPk AR, 1989—
2006 473 (a4l FH 1 i) 1] 40 25 ORISR 5K 5 R sl 034 (SR e 4l FH b v 23 SR 4
XA AR A o {HI S A €0 R 2B Al B %) 25 10 40 i 0E A 4 T il 2% B B O 47 2 %8 2019
AR, ICERE /i 3 1 ) oMb P R AR 2 X SO T S 1 £ Ml b 2R A 8 DX % i Ak
(El4d), Hims R Lo s SRS K, Xt ShRuE2E IR T S5 RAHST (R
3)o BRI, 24007 EA 4R R EE S TR AR X, o
T B S T IX (CH e i 8 B 0 A A i DX AT SR S T 2R IR s s AL
X, HEikE]256.85H/ 7 km?), HWZIER T LIAAR . MEEELEGX . . BIThER
O, BEFEAE . JIE . BEH . RID—BIRZRUTER DL AN T — K DL 20— 2 224 i Xy i)
Bl “PUZR)” BERM AR, BAsRE RS KRS,
3.4 BRFRiES A= EREREZEZSH
3.4.1 OLS @35 kBT 7F GeoDa ', FEFEHnEE v 190 | A RUEEAS = L
R\ MR BORAE T R B S0, 43 R 1990 4FF1 2019 4F 4~ LB AE A5 A5
X4 ML AT (e SR A B (NFEs) K 8 Fh2SHY 16 MEAE 2 [ 71t T OLS [Ml)H, Jf:
A hRifEf (Row-standardized) JHFEAE =S [AAE 1743 [ARHEZ T (£4),
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4 HIEZEAHAFFLM)Z BEREIEIS TSR
Tab. 4 Results of spatial dependence diagnosis with Lagrange multiplier (LM)

. o 3 R

P LM MIDF TP Pl
NFEs_1990 Moran's 7 (error) -0.019 -0.115 0.908
LM (lag) 1 0.016 0.898

R-LM (lag) 1 0.038 0.846

LM (error) 1 0.329 0.566

R-LM (error) 1 0.350 0.554

NFEs_2019 Moran's I (error) 0.091 3.287 0.001
LM (lag) 1 9.370 0.002

R-LM (lag) 1 2911 0.048

LM (error) 1 7.415 0.006

R-LM (error) 1 0.955 0.328

H: MUDFARERFAHE,

2[RI W 45 R s, X 1990 47 A5 (8 R 18 il H b 50 i 53 A S S e [
LM(lag)5 LM (error) YA A KB 2 &1, [R] B FH A 74 o A0 6 B X6 5% 2 2K £ Mooran's 11
H-0.115, Hp(HI KT 0.05, FIABIRGE I ANAAAE B35 02 [0 A AOeHE, &2l
RN AR RS A JEYE, PR OLS AR AIMES 723 (A% SRy 3R sl F143#T o T T 2019 4F (1% 1] )
ST R R (F4), LM (lag)f1LM (error) ¥ 2 R T 0 (p<0.01), HXf5k2
KA Moran's T{EZE—F£ P B &M, XULHIXTT 2019 4F1X — B B 5 75 2% R 4% i B
PATC S HARAE BT A T A OGP o T E—20 38 o Anselin 2509 H i) JA0 7 o U 184 768 M
Wk, AN 28 [ S5 A5 7 (SLM) 19 R-LM (lag) 30 B M (p<0.05), FEXT T
2019 Al AR Jy, Sk b RN A AR (SLM) X IR P R 170087 -
3.4.2 1990 £ At = AR B/ERETFIRA BT RRRE LA MAKBI2 W, 19904F4
R3PS 5 8 R R AW R R 2 ook Mk mE i (OLS) kA7, 2524
A (F65): MERARRPELEI0E REF T 0.732, SIERCRE . d T e B 1,
TE 8l [ A M rh PE R B (& H iR EEP . A (04 )R 7 fif 1 Reserve ore) . BRASHCHS
(1980 4F LARGT A H I 21 R BE KB Hr Al U NFEs_1980) . HARMBRA (AFY RN &=
AP, AEMRIR AT, HIE AR E Slope) . BEE A (PR T2 1% Income) LUK b L
e CH AL BURSE 8 Index IP) 512 i A (0 R e Al FH HA% =y 7 17— RS2,
HAP BRI AR B Slope FIAEH R & AP 013 R ECH T sh, HAB R 1B 7= A g5 5 o4
EAVEA, (BN B LR, CH 1980 4F LITT K H A4 (4R B4l S NFEs_
1980 ([FIHR%3.216, TR . A€ ERIEE Index_IP (1.52) . &R it &
Reserve ore (1.454) XAy FHuAE Ry 52 BA B8 PE . X Uil , 7E B A REM D
B F B R S RGBS Ak R T, AESR BRIR B AR T ™, 1990 4 LA A
SRl F A Sy 58 O P IR SR DA O, I E 2 i TR, RIS AR
] 5% S 1A% 0 A 5 2 HIE T S ol P R FR 0 Y Rl A Jey LA BRI 5 B P b BOR (e ek
FERCE A 2K — B ROk = S B A RV R Al P M i M B ey o RIS, Bl
TAHZTTH G AL, B A ] Rt B, PRBEAE 5 2 S A Xof 4l FH b A J=y A sk g 1 )
VEFITF IR B, (HARIREhERE T3 A BR (R0 £ %0-0.043), HgmfE i 22K T
AEYRETRE AP (-0.763) FIAEHIR AT (0.581) 25 HARMFRSAT: (365).
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R®5 Hw/IMZHREVFOLS)ZE R K HMHAETEFR1990 )
Tab.5 Ordinary Least Squares regression (OLS) parameters analysis (1990)

AR s HIEER:3 bR 1453t plE
e aatiny EEP 0.154 0.199 0.778 0.437
Reserve ore 1.454 0.251 5.786 0.000
eI NFEs_1980 3.216 0.266 12.094 0.000
ETELM DST -0.002 0.223 -0.008 0.994
A SR B 4% AP -0.763 0.388 -1.968 0.050
AT 0.581 0.386 1.504 0.133
Slope -0.172 0.276 -0.623 0.534
TWR 0.020 0.249 0.081 0.936
BREA LP -0.001 0.220 -0.006 0.995
Income 0.244 0.206 1.186 0.236
PV NIPs 0.004 0.200 0.021 0.983
Index_IP 1.520 0.246 6.182 0.000
PRSI El% -0.043 0.196 -0.219 0.827
Index ER -0.033 0.250 -0.132 0.895
TR GIO 0.086 0.187 0.460 0.646
SP% -0.045 0.215 -0.211 0.833

R fE B E(AIC) = 1795.63
Jiti FL2ZHEN(SC) = 1860.72
XIS A (Log-lik) = -880.81
UAEILE R = 0.732

343 2019 FFEFXESU A= EEBRARZSLH  RIGS KBS, BE8EasH
HE AR (SLM) X 2019 4F 4 [E A 6 4 & ol H Mok R a4 7 |, I 5 5e/h — e [l e
(OLS) Z5HR#EATHE (£6). ATLIES], AHH OLSHIAL, SLM B 44 A1 A 52 i [H
T R B W R kR S, 4J5 SR J2 Reserve ore. NFEs 1980, Slope. NIPs,
Index_IP, Index ER % 6 A 72 @ %P, {H Likelihood Ratio £ 45 Y E b 8.487, p
fH/NF0.01 (0.0036), FRHIMHH SLM AL S B 2R FH OLS AT %5 1 10 25 57 . BT
Wb, REUUSRAE (Log-lik) {H#: OLS [AIJAE 5 1 4.24, i S MR AL A0 B
PR AIC 5 SC AR I T T 6.49 F12.66, X A5l A R AL A0 RABAS ] T —2
FFE R (0.620), iR IEAL TR XS - b 9 T A 6o Aol 20 A 14 [ 35058 SLM BRI AT
T LR AR ALY OLS [Hl1H .

XF23 [A) A I AR (SLM) [0 HT 255, AHEE 19904F, 2019 4 XA o Al T Hb A i 4%
m) 5 T A S 3 B R AT SR A 36 (6 4 JB 7 77 i 1t Reserve ore (A4 &£ 19.030, p<
0.001) . 1980 4F LA K ih AR (A R BE Al 4 NFEs_1980 (1) % %% 38.992, p<0.001)
DL (o B S e £ Index TP (019 £2%1019.647, p<0.001) “SEARBLGEIREL . PRARIK
FLL R = BOR 2R AR T, S T el BORZE A (R A 5 Pl e X EUNTPs ([R1)H 2R
15291, p<0.001) F1HSRHIRSAF M HOE R EE Slope (R0 £ %09.773, p<0.05) %5
HF (%6). XUMHMER OERITNEN LR, DL BE IR 1) il FH Hh 2 5 1) b
BB, FI PR lb FH Mo A BRI I R REFR U A B R W, EAE R,
I HOR TP RS RS (E1%) FIEREEHLHIFE %L (Index ER) 7E 1990 4FF12019 41
R S RS R B AR, (H 1990 4FRF — & X4l H == [ 5 e (3 il 4 F A
W3, MAE 2019 AEFREEMARIFE S (Index ER) Xf 4l b b FHEAS J= 04 47 1 4kl 4 11 ([l
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Fo6 ZEHEEESLM)S&/N_FMEAOLS)E R K H EREXTLE(2019 )
Tab. 6 Parameters of Spatial Lag Model (SLM) and Least Squares Regression (OLS) results (2019)

- 23 [ 5 AL (SLM) Fe/N_3 ] (OLS)
[EUEEY S G i z{d plH [EIEEY S i 1453t plH

EEP 1.601 4317 0.371 0.711 0.184 4.485 0.041 0.967
Reserve ore 19.030 3.638 5.231 0.000 19.171 3.787 5.062 0.000
NFEs_1980 38.992 3.894 10.013 0.000 39.910 4.038 9.884 0.000
DST -2.425 4335 -0.559 0.576 -2.205 4513 -0.489 0.625
AP -6.159 6.386 -0.964 0.335 -7.170 6.648 -1.078 0.282
AT 10.562 6.921 1.526 0.127 13.051 7.198 1.813 0.071
Slope 9.773 4743 2.060 0.039 10.538 4933 2.136 0.033
TWR -1.881 3.802 -0.495 0.621 -1.028 3.941 -0.261 0.794
LP 1.976 3.990 0.495 0.620 1.265 4.145 0.305 0.760
Income -6.284 4270 -1472 0.141 -6.371 4.445 -1.433 0.153
NIPs 15.291 3.667 4.170 0.000 14510 3.801 3.818 0.000
Index_IP 19.647 3.872 5.074 0.000 21.252 4.007 5.303 0.000
EI% -5.763 3.408 -1.691 0.091 -5.669 3.546 -1.599 0.111
Index_ER -12.169 4.501 -2.703 0.007 -15.256 4531 -3.367 0.001
GIO -2.220 5.586 -0.397 0.691 -2.328 5.812 -0.400 0.689
SP% -0.170 3.341 -0.051 0.959 -0.317 3.478 -0.091 0.927

R fF B AR E(AIC) = 3775.86 AR AF B EN (AIC) = 3782.35

Jili FLZZHEN(SC) = 3844.78 Jiti FLAZHENI(SC) = 3847.44

SPE IR A (Log-lik) = -1869.93 SPE IR (Log-lik) = —1874.17

AL R = 0.620 AL R = 0.609

Likelihood Ratio Test=8.487 (p = 0.0036)

HFRE-12.169) TEiX —ATHATS 2 5¢ 2 W IIF R B EE (p<0.01), BB IEAR N
IREET5 YL B B 1 — R VBOR A O 7R 8 AT (ARG TV TP 4 5K A Ak J T A
o BEAL, MR AR XA F A% SR ) 1 a1 SR 3h £ B 5 A4 @ P R £ B T
WX Febg R ER R LA Oe, MAEWSRIRNERE R 56 60 7= 200 TR S
PURE SRV R XA

4

TS A S PRBE G AP AL T AL A SR Z B ), ami iR A o v e [ R 5t &
JRE R SR A (00 45 i SR B ARl Ml P 23 s J S G Bl 9 B E A e T T o i
Wit 22 A EE R RSB A B R e SR B 2 M s (B 3 A Tk, A TR A0 B9 3R O]
G [E A (0 45 R SR e A L T M 23 5 A2 B G i A SR ST A 1 7T R
41 ABEEREREEIRAMAI R =L

VRN AP Al R BRS 2, All B e s et B Aolb T AT S 2R i = Jg itk . — 7
TET A b FH s SR A Al By S S ™ b 22 [ 5 T P ™ s i [ A0 7 AR A ks (B3
—Jrin, Al M BE A KR sl L A RS, BN ) AT IR AR S T e e B AR
o, RN LU A8 Al i, (A (5 Jm R e Al T O B A R A6
< J SR e S LR ) BT R AR T 0, 1978 AR DAL KA (7 B I A b [ oA A1
SIS HWEOR R, RE T A CRES RIS R 1978 BRI IS
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AR BE AR AV T RIE AP K, 2 AR WIRSMBERT . 500 LLSOA
I M AL S b XY R A RE Y, e R AE 1989—2006 4F 1], Fifi 5 421 S5 B Rl it 45 14 19
FREEM 5 LA S A 5 T RIS AR K, A 2000 4= A [ PG 35 KT A& R DL K2 2004 4 4%
CHRSE IS 00, A s Em T AT B 144, A R H SR A O 1)
RE | R NP BOMFFLLy ke, Al bR (14376 71 BBl 52 80 M VT L g 3 X i 9% IR
MBEIEFE gy B, AN T EA AL EmY i e, AN
T YETA R e A 5y o H KRR 4 2008 4F gl eIl Al T H R E 2
Y ZEgs, MZBEERrE3EK IR DT, A G R B 1 23 o) 40 g iE A 4 T il sz
MrBoOf s 24
4.2 BEERMNBEERTHNEZZMN

PIERFTE IR, i AR 70 Pl AE Tk A 1 A 7 iy 32 A2 i) 9% U S R )y s ik
AT i i a1 S5 o W N R N5 3 GO 1 ey 75 N R N T N - B Iy
X TR P AR AR =Y ) R ke /N YRR AR A PR R TR A R I e AR
SCRIE, TESCFEFFRCRIT, TR S AR AR S X 1990 4F (AT €0 R Al FH 3t A7 )
HAESMEAH, Msc@EB ., iigmdis L B AR ST 3 20 2K 0 F 52 I 2R i
=, X5UMAMREN -, ZE, AW KR GHE L 285 m s K AR 4
ST AHEEPR AR, (X 2019 45V S R IR sh i 2B, Sl B, TR L
R BERWNARE TR A LI S E 50, 32 0 A5 1 0 A0 A S 0 A O R RE AR B i 2t
WK o VRN BRI R =Y, A R T /A IR B B 4 SR M 1) 1T b
JITFE LR RIS . 28 (A H 25 R s, B A 6 4 s ol H Huk Jm AT 98 32 il T
by DX GE YR BLIRRN Ty s SEAE PO, A AR SRR B, DA R [ A A e
HRETE B R IE A A Ry, SCFP AR SR O B 22 4 LGS HLR A i 177 b 55 0 2 ) oy
B, A 4 R VA ML FH M A SR X S8 A L 2 b T 37 AR R b S R A IR
UK
4.3 P BRI E SR

Al M) XAV AR B AZ BUMA TR B 5 15T B ) ORI 3 7™ b BRI A AT DA
e e — M DX H AR 51y, AR RS9 05, A R A BI R BT, 5k
RIEF B X, DL SR AAREZES ) (B DU 56 T BRSO 28 1 5 22 DU RE T i
SRy 2 X BOR B RE BT o A SO URE 4 RS RE B BT T IR RECR Kl B R
X F LA (R R Al FH A Sy AR i 52 mm . 25 SRR, 19904FE 21, HE A 7E T2
Crin i B R B, e, GRS N i R S A B A w7 bE
AT E, MR EBRAE IR RN L7 IS EA N RARL “Zak
7 IR R T (I 2 %00.004~1.52), XHEGA G4 TR XA T B R
HEH (3R5), MAT A A T aa P (&12), 35 LUE R 1 X A A 5
SR —E, AR A JE 7l R R A SR 35— B eIl ik J=y e i LA
WA (P RE1.52, p<0.001), HEEEF=HERA MR = LK = 7= b 4B v s
B Hz EA, TPEXE LR BOR S T E R, 20104ELIET, HEA
& BT BORRE IR S S F, W PO RIF L “PrM4ARICE Tl M Al
“PEHE R X R AL " AR W R, LA FE 5 2009 4F & 2011 AFH A 0 4 g
AR IR CF 4 8 P R A IR DRI, Xl FH A Jsy o At 3] 7 FR
W RVE, X —IH A R i (K 2) FgE (F4) bz s b
hne BT EFHEANEIR A LB ETN R, A a4)m/m eIt ®, 20104E 2570k
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AR DS il i T 2 1) Y U8 i 7 RE RN TR, AH DG B P e AT TARAS T B 5 o EL T
TR LR s R IE [l SR SR AEAE e, B S 8 46 A 1) S 0l O 2 400 P AR A [
A3 Mrat S v S B SR g
4.4 IMREURXT A AR ERRE HE R H

WKBh ST E R, EIARBCR XA R BE Al FH & R A Ry A2 i 76 30T 30 4F
20 T AR ESIN B ENESR, X590 EREEORN kR SHAARIRKCR ., B
FEacwndbl, 1T E 2T R R G TR A H 253K LA SR R T AT AR
BN AS , AH OGO B B TGI8 R I8 S ) B A TR, B AR — B B
EWHE T (REAEPE) (19794F) . (Tolk “=J&" HEliThriE) (GBJ4-73) Al
(FAEAER T Y HERRE) (GB4913-85) Z5AH GV . ARvEFIALTE , IR ER
PRECR AR L R XA (4 @Al & = A B sz (a3 2%%-0.043~-0.033) . {HFif
VT R R T B AN 2 DA R AR 2SS A R L HRR, IMREUR 2 M LAHETS 2%
il FEE A AR O A St L Ay = 2 ) 224 i P e S0 R S A A A, R AR RS N R 45 L
TEHIE AT Kk B 2R3 X P L v A B VB T e BB N 2, RIS e S
FEVAL G R AR X IRBEIR B SRR . FRECR H 350, FR I RBR 1 T 45 5 4
Tl =l % 2 6] R AR S b i e e ok . BARRIE g )E Tolk, i FHIF 200
P iG e KT, R HCRES Y + 3875 YL [ 8 H 3528 9, [ Z Ay BURF XA €
4 8 R TV RS S T ) Bk R . 20104 L), MEEEZ K. £, K—R5i54L
B A BOR Fyk AR L B2 th 97, 1R B E &R HEBOW E S AT, XA 4R
T RFREER VA I GRS HITE R0 MBI (REEAEHIaR ) (A5 2 a7
FEARA RNsE, oA TP AR BRI, XAl T HE, 33— SR 1 7= Al Hb
FIFRFEER Y, [RIEH™A% d OB @S H 7= A B G P AR SR BEAH Eb 1990 45 R iE 2
(RN B B2 ), FRERBOR B 18 il A R A I Hb 2 (8] A A% Jm i
FEELKE T, T AR AT TR 8 AR — B i VR R B R Rl S A AT B e
W B ALV ST ARSI . TF 2R AR, FAMREOR 5 A0 kg SR SEPR T2 H AR R
S S 7 82 7 Rl Sl | 4 K 91505 S YT 8 A o o A R E 211 & T 11 < I o | 3 £ L T3
AR A BRI T A SRR BOR 5 W . Ak, A Al e AL T e B, AR
R PRA B E 5 GDP LU HE (1% PR 55 45 il 5% 6 A 2 4 i Al ) B %) £ ] 900 4
(-5.76) 5 TIEHGIFEEL (-12.17), HIFRFM L BEYE (F6), UMATEXFA @
Tl AE SO e 0] CVROE T R TR, (X PR 8 1) SE By Rt 747 o it —
AT

5

ASCHF MR IE R . 2% & POT A S &R S 2 E B G, ©8oir T
HR A (0 R Al L S A A A e B LR AR R I Bh 22 2R B b R 2F A OGBS
iz 2SR EEALRY (SRM), X AS R E 01A € SR a6 £ b FH b s [0 A Jmg Y A8 1 90K gl R 2R
Frihe, EEELUT.

(1) EA R b M ) AR 28 07 T 9818 - Fa kst 0 (20 42 91—1978
). RIEFEE (1979—1988 4F ) . ma B R B (1989—2006 4F ) DL J jd i F1 2R 1A
(2007 4FZ4) 4N FZRHY . R, A ESREEM e 2 7] IR 2 R B i 3R 4
SR (p <0.01), HHUIFRTR =R . W PHLZ A VTR R B8 . SR
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LALSESE PR B R IRAE XY, REIERLT IEAR . WS B L a8 X ir . Bl
IR, BEPEAE . IR BRE . RII—BRFE UL A AR — RS2 — i S 2
MDA R AR PUAZZ R i Aalk PR X AR

(2) A O P HEIR G . BRI 2255 B ML ORI 1 b LA Rt
A Ml FH M2 8] 3 A B R AR Jr o i U] B SR AT €00 <6 i Al FH e e A A4S 3 1 ok
e, AT IR B AR AT R AE 16 (2 BEVE IR 2 8 A e m Al I
AR IRAS SRy o TTRPA 7 9 5 M ) i B2 AR UL 1 il JH s R X 2 b 52 i 2 . T3
LA BRI AS R AT AU

(3) BORAT e AR, 7l BRSO T A IE 1) SR SBT3 p S 5 i v ]
AR AT o TSR] TSRS B SRR Alb I M AR OB 20, 19 % T
AR E A G R TV IR TS R MR F LG TE , AT EUR XA (R Al il
B R S E PR RIE I E 2™ i, AH L2 T RS R A PR 3, SRR %
AR S v H A PR T AT IR o

ARSCHRE BT 2 IR BB R L eSO IR M M £ S i 7 i AR R A T
T ARGV A K A SR BRI s BOR IORTRE , 0 R DXIORUBE B Al ARSI 1 0505 32
P, T DA 2 4 A o 3 ATl Aol T b 28 4 Jmg SRR S o AT A B A
SR Al P PR 2 A% R A e SR Bl g AR A AR s g A 8 i Tl 2 ) A Je
PR A AR BT TR S H
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Spatio-temporal evolution and its driving factors
of non-ferrous mining sites in China
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Abstract: As one of the pillar industries, the non-ferrous mining industry has caused severe
environmental problems while supporting the development of the national economy.
Understanding the spatial pattern and driving force of non- ferrous mining industrial sites
(NMISs) is of great significance in promoting the optimization of industrial layout and the
overall control of environmental pollution. However, the current research on the evolution of
the national distribution pattern of NMISs is still insufficient, which is challenging to meet the
actual needs of the existing related industry and environmental protection situation. In this
paper, we obtained a high-resolution NMISs dataset, based on multi-source information fusion,
including geographic big data, Gaode POI, and special environmental data. We also
investigated the spatio- temporal pattern, evolution characteristics, and driving factors of
NMISs from the beginning of the 20th century to 2019 based on the spatial regression model
and the GIS platform. The results showed that the growth of NMISs in China has generally
experienced a stable and slow development trend in the early period (before 1978), gradually
reaching a peak after the reform and opening up (1979-2006), and then stabilizing again
(2007-). With the continuous enhancement of spatial agglomeration of NMISs, the hotspot
areas gradually extended from southeast Hunan and central Yunnan to central and western
China, which is rich in resources and energy, presenting an agglomeration pattern of "four
cores and multiple sub- cores". The cores include eastern Yunnan, the Hunan- Jiangxi-
Guangdong junction area, southern Anhui, and western Henan. The sub-cores included parts of
Northwest and Northeast China. Further, the above spatio-temporal evolution characteristics
were controlled by the positive promotion of resource endowment, path dependence, and the
earlier encouraging industrial policy. However, we observed the emerging negative restraining
effect on the recent pattern of NMISs from the tightening of related restrictive industrial and
environmental policies introduced intensively after 2010. This paper could provide a reliable
scientific basis and information support for optimizing related macro-strategic decision-making
and environmental spatial governance by analyzing spatio-temporal patterns and the driving
factors of China's NMISs. Furthermore, this study proposed the methodological system for
constructing national- scale high- precision industrial site datasets by applying multi- source
geographic big data technology. The current paper also provided a new perspective and ideas
for the related assessment at a large regional scale.

Keywords: non-ferrous mining; industrial site; spatio-temporal pattern; driving factors; multi-
source geographic data



