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Geological Environment Evaluation of Open Pit Mining Area in
North Piedmont of the Qinling Mountain
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Abstract: In order to reveal the impact of mining in the north piedmont of Qinling Mountain on the
ecological environment, combination of on-site investigation and remote sensing interpretation was
used in this paper to investigate the geological environment of the mine. The geological environment
conditions, the development of geological disasters and the present situation of damage control were
selected as the intermediate variables. Each of intermediate variables includes microgeomorphology,

hydrogeology, strata lithology; collapse disaster, debris flow disaster; waste slag pressure occupation
status, land reclamation status and disaster prevention and control status. The effect of each impact factor
was determined by analytic hierarchy process (AHP) and combined with the spatial analysis function of
ArcGIS carrying out mine geological environment assessment and map division.The results show that
the piedmont of the mountain where the mountain and the platform in the study area are in contact with
each other is poor in stratigraphic lithology, and the collapse disaster is serious. The problem of waste
slag in the area along the eastern province of 202 is serious and the debris flow disaster is developing.The
comprehensive evaluation of the geological environment in the mine area is mostly medium or poor, and
the environmental condition along the 202 provincial road is particularly bad. This evaluation result is in
good agreement with the field investigation results of the north piedmont of the Qinling Mountain. The

evaluation results can provide theoretical basis for the government and other relevant departments to carry
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out mine geological environment governance and restoration.

Key words: mine geological environment evaluation; analytic hierarchy process(ahp); arcgis; the

north piedmont of the qinling mountain
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Fig.1 Location map of the study area



108 wodk TR

PN 2

FUR
°

FUR
°

e (g % F Jz ) 2019 4F

— BB LLTFR IR BE N TE R A5 58 7Y SR AN EOR LB K
EEWAE TR X RN, AT R X, R
Bk, EoKTER,

WEFE X AL T 20 R & B 5 i TR R D 25 &
Bz, KRAEE S TR R I TP R 1 22
BRI IUFIRIE B IT, B FTIX R K AT 2R 5
A ZR UG LI 2, 17 2 A £ 301k 4 2 I 1T R
#l, IR NE ~ SW ], fiila] NNW &, {5iff 70° ~
80°, Wi RALA Y RAHOERR, FAKE AR
BERRRCE B AR R A, R M2 0 LU R AT 5 2
ARl B PEARTE, (IR rh I B, TR Rt
SR, R ARKIE S e, BAT £ e [l M
LBk, Bl iash B AR,

P 2 AR
Fig.2 Collapse hidden point

B 3 Jefrifha B
Fig.3 Debris flow hidden point

2 F 1Ly BRER A ) R

2.1 EIgkE

WFSEI R LRI B A, th T R L
FFREFRPFRERE G, FRTRNAGH (FE
LAAT ARG, HURBIES ), (R A 52

TR T 0%, PRA T KRR AR, R
FE65° ~ 85", mARMmEL) 137 m, &2, B¥kE
FERI A BRI RS T R R, BRAb &
T B RHIRL I ) I AL 25 7= A 5 R h B rh X
FERRP R D AT, B AEY R BT B R
HIRITRREE . SMIACTE B BT ) RAE , ITfixa th 4
M et — PR, Hk, TR D) FITE zh A
N HE A RIEANETIR, a7 R RIS
Fgifl, TR 3 E  REAMABRIRT B R VR D 2
B R RESFIIIE VR TEIR, RIS R R H

2.2 RARRE

LGB I RIS R P I B TR RIT I, G2
B VA o RS TR A E v, anlE 3, ChJEf
DY Sk AL €7 i A SN N
2 1060 x 10° m*km™, fnZ{EE AL LA R
(R FIINIE FEL) 469% ), (EFM ., KEIKERE
KA SR 0 RE R IR T T B i b R
KE,

2.3 MR AR

BILFFR AL, BER T IR SR R,
[F I SR R K e ™ i DA R I T i, AR R I
SR HE O T iR A0 PR, R DA 1 B 1 s o K
A (B KA 11.58 hm?), 4nlE 4
FioR. BEAb, s A HE T OB A2 3 v o e
TR T Bk LR, TR TR R IR EE

3 WL BRI T

3.1 ARXH LRI T H RIB

- PREA T3)

f vstie
4
F’ F #

Pl 4 PRt G
Fig.4 Waste residue occupied land



54 4

R RGILRERE R XA 109

RE PO S R NEL A B, A RBFUR A
53 A X HL PR AFN 1 2 50 000 32 & E (R g FAH S &
(75 i R AR B FE X AR SC AR Rl BERE, ARSE LS 1A
AR, AN IR R, 3R 9 K TG 0L
AN DB SR TR BELIR =405 D R AR RE D™ L 45 A
XA IR BE AT IR . ARBIFIE R R AR B e 5
S AT (AHP), W28 X %4 A4 0.75 km x 0.75 km
HIBATCH, fEMBIRIRBEIRE, MR K UL
B X IR BLILR = A~ R ST AR Y8 B A 2 e Pr i
DL A RORMER PRI 45 b5, TRARTE S IR 2 By
BRI AR Wi R B HEA T Hi oy 2 . 18 Bk sy
Pridi & RGENE TR PRI R, & RGN
PROTHE bR AL T 5 O IR e R R AL (B SR AR &
RGP SITRI L RS PO Fie B, e
B AR Sk BT AL PP S R, (RIEPEOY
TEBORN S5 2 B4 PO T 15 2 28 6 AL RER™ 1L 23
A DX A BE I LT £ 24 o

3.2 T EIRRITRE

HT 8 L BORSERT Ro MR R R A Rk %, X 28
SR 32 Z MY 56 R B R B % HAH B2, DR (2
PROTHRPREIIEERINT, S S R DX A L 3 A
SR T 0 IR S, (RAEERXHE, RTHATE
SRR IIE 6 Y E N = F AT B R (M) PO L AN
BARIRAEES A FE R AT

AR B R BTk RSB, RPN fadr i R4S
Xl A ERRE, a2 B BRI R bR R =4 R
o AP o BARBE AR L RS £5 & w24
HORRAE, vhial4e & B B 4 fF . s Btk
KA S X AERTA BLELAR =405 T R AL
1L 53 A XD BABE AT PR, REMRHRFR B ARYE

IR B VA A RS R L5 A N iZ3b X A R
PERIPEO EFR. MRIERIEILRIAES R F 2%
AT NAERE Aot PR bR 7, AR PR 3
BRI (P R BE— 25 A 5y S OB PR . 7k SCHB IR 5%
. MR A=A T AT PR FaAR, o 5 9 E 1)
WHE— 25 43 Ay A o B AN A i K E R BH A
PPOTHRER, R RERTR BEBLR A0 5 A R s AR
3 BIRFIK FH{RIR =4 PO fahn (R
oy R 1 R ).

R 1 I RERR

Tab.1 Evaluation architecture table

Ef7YE e ] 2 2 R
PSR E (C1)
MRS IR (Br) K SCHBIR 4 1 (C2)
Hi B4 (Co)
LAY WRRERE AR E (C)
(A1) 5L (B2) Jefiin i E (Cs)
B FE i BLR (Co)
BRAEEELR (By) A BIR (C)
KEPHEILR (Cs)

3.3 IR R

RIGALRER I BRI R R 2 2, HEM
2 IR 53 BT 125 RS R A 2 D B8 PR A i b 5 T A
TR S VAN AR AR R A B b U AR SCAR B
ZRUGALED” L A S I BL R AL DU 45 & K0
L1t 57 B 05 A 25 DEAN AL VED (DD2014-05)1 fry 4 2%
BUE, FHHZRICALTED L3RRI Fa by 50 2
TR (3£ 2).

R 2 F LM BRMEIT NSRS R R

Tab.2 Classification table of mine geological environment evaluation index
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Tab. 3 Judgment matrix of geological environment condition
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Fig.5 Evaluation zoning result map
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Fig.6 Remote sensing image map of the study area
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Fig.7 Geological environment assessment partition map



112 wode TR K % o i (A SR OB ¥ R 2019 4F
My R T HEE e, B, MRS ER SE k-

PRSI HLIAS RAFRIRERBCR A O 18 7 el
DX AT R PRSE PR 45 R A I R, AR GE IS TR 4
ZX A DRI E KRS E, AL TR R
N BRI RAE TG, DI TCR L 53 A

xtE 6, B 7 dEATLR A o I A s, LB
FE IR L PO 8 R £ A rh RS, H 202 IETY
LR R MRS, X — TR a5 R SR AL
IR R A 5 R HAT B i — Btk

1) BFFEIX L3 5 5 9728 H A LLE sty 3 2 1
B2 AABROCE T IR X ) FRCE TR X
WFFE X AR R 202 45 1 11 2 b X R it o s [ O™
RARKELRT, HigHHH L. 1GEEORE,

2) W L AR 43 X B EA LB B 45K
I B4 Y ZE [ 2 AR e S LR 22 ) oy Al e i+
srWas B IR R RO £ A& RO £ 4
2, H 202 HEHLRIRE R ALY, X —
PROT S R AL 5 R AL RERY I R A 45 R B A BT )
— 5tk

3) AR SCR AR PRAT 75 75 REBCAT 1T B 28 16 AL 7
WIBCR AR L . BRI —, 2R A e B
FORE AL, AT B S5 SRR Jl™ LU PR
SR T AR EE IR R

(1] ExidE, BIEZ, T E, % . KERIRET L
JRIRSEROMAE BALTEREOT [J]. o B R SRR R
2017, 28(2): 124-130.

[2] 2B #k, 5k 40, XIBFR, & . SOMEHLRIRE AR 2k
SHTELRE T [0]. &J8F7 1, 2017, 494. 193-198
[3] &=/, e, DEJA, % . ZrE MY X
W RS FAT (0], AR, 2018, 27(2): 91-96.
[4] X B . e o m O RS2 PR AN B iR B 5 ik

[D]. £8FH: PEREFHL RS, 2016.

(5] EARM, 5Kk . B sk 4 I8 8 KIF R0 1L s
5 VAN F b A 2 5 B AL ST (9], R E B, 2018,
27(3): 93-99.

[6] % 7% . A& GIS BRI AT LIRS RN [1].
FONHLR, 2018, 35(1): 49-54

[7] BR &R 2T . 2 RS 1 GIS {9 (L M B SR 55 1 5 5 PR
[D]. dbxt: ArEMbBR (dest), 2017.

[8] EBE . BAILAH K BRI 3tk IR BT PR [D].
KF: EHhRY, 2015

[9] 6 1E . 5K Tl i 7 X 5% KRR X B L 3k B3R5 D
I SBR[l AR E: LR, 2016.

[10] E&xFe, Z{fh . BRVG R ra o L b B3R5 B E AN
D). R EH, 2018, 27(12), 83-87.

[11]DD2014-05. ™ LLI#b 5T AR5 A2 PR LS [S].

(LTSt 2587 )



