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Abstract: For the northwest arid coal mining area ecological environment problem identification is not clear, ecological
restoration technology model is not targeted, a single measure and other issues, this study to Ningdong coal base six Gangue
Mountain and the surrounding natural land for the object of study, the use of principal component analysis method for the
division of the stand type, the use of composite fuzzy object entropy weight method from the effect of soil improvement, the

effect of vegetation restoration and the status of the technical measures ( technical measures integrity and using the composite
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fuzzy entropy weight method, we constructed an evaluation system with 19 indicators in 3 aspects, determined the weights of
each indicator and comprehensive evaluation, and screened the ecological restoration technology models of different land
types, aiming to provide technical support for the gangue mountain in the Northwest Arid Zone. The results show that; (1)
Slope direction, slope gradient and soil thickness are the dominant factors in the classification of land types, according to
which the gangue mountain is classified into four land type groups: yin slope, yang slope, semi-yin and semi-yang slope and
platform land type groups, and nine types of land types: thick sharp yin slope, middle sloping yin slope, thick sloping yin
slope, thin sharp yang slope, middle sloping yang slope, thick sloping yang slope, middle sloping semi-yin and semi-yang
slope, thick sloping semi-yin and semi-yang slope, thin sharp semi-yin and semi-yang slope and thick layer. Platform
elevation type;(2) for the land type of middle-layer sloping semi-yin and semi-positive slope, the recommended mode is
“eravel sand barriers” or “living sand barriers” ; the mode of thick-layer rapid sand barriers is “sand barriers” ; and the
mode of thick-layer rapid sand barriers is “sand barriers” ; and the mode of thick-layer rapid sand barriers is “sand
barriers”. “ mode; thick layer acute yin slope, thin layer acute yang slope land type, recommended ”sowing grass seed+
gangue wall+environmental protection resin network engineering slope protection +drainage ditch +micro-spraying“ mode ;
middle layer sloping yin slope, middle layer slope land type, recommended ” sowing grass seed+gangue wall+drainage ditch
+grass square” mode; middle layer sloping yin slope, middle layer slope land type, recommended ” sowing grass seed +
gangue wall+drainage ditch+grass square“ mode. Drainage ditch+grass square lattice” mode; thick layer platform land

type, recommended “seedling planting+grass square lattice+intercepting water ditch” mode.

Key Words: coal mining area; coal gangue mountain; stand type; technology model; composite fuzzy object element
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Fig.1 Location map of the study area
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Table 1 The basic situation of each mining area
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Table 2 Grading criteria for main site factors
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Fig.2 Evaluation index system
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1 2.066 41.317 41.317 2.066 41.317 41.317
2 1.233 24.663 65.980 1.233 24.663 65.980
3 0.762 15.246 81.225 0.762 15.246 81.225
4 0.501 10.020 91.246
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AR T3 o0 W - B FE M (3R 5) S A58 — im0 1) AN 88 2R M R 720 — oy, H 0
MR R R AR R R A2 = o, LR R AR R R K

K5 HOANERE

Table 5 Component analysis matrix
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1 2 3 1 2 3
B[] Slope direction 0.769 0.229 -0.315 FHEFTH Soil texture 0.334 0.836 0.013
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+JZ/EE Soil thickness 0.681 0.141 0.649
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Table 6 Site type classification results
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Number  Site type Plot number Terrain characteristics
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Table 7 Weights of each indicator

HET 2 fibr)2 W (E &N
Criterion layer Indicator layer Entropy Weight
HHER RACR tHesE 7.8340 0.0575
Soil improvement effects TR KR 7.1270 0.0523
+eFLBR 7.5140 0.0552
PH 7.9710 0.0585
TRl 7.7680 0.0570
A 7.9600 0.0584
T 7.3090 0.0537
AHLE 9.3260 0.0685
iEEi /R € B i 8.7210 0.0640
Vegetation restoration effects TETE IR S5 7.9710 0.0585
Mo AR 8.4120 0.0618
Shannon-Wiener ZFEMEFE %L 8.3890 0.0616
LIELY/iiEA 8.7790 0.0645
Pielou 5] BE 484 6.9430 0.0510
FOARSE AR B HOAAE e R 1 4.8520 0.0356
Platform stand type group T RS A 7.1540 0.0525
AR A 6.0450 0.0444
TP A 6.1390 0.0451
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Fig.3 Live view of each stand type
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Table 8 Evaluation results of different site types of aligned ecological restoration technology models

SR S MBS ESZ NS, R 4 WA HT
Stand type group Site type Technical mode Plot number European fit Sort
F 39k 57 3 S I 20 JELJ B3 OB BN+ P 535+ TR A 3+ 3 0.3560 3
Shaded  slope terrace %ﬂ%ﬁﬂ+%’ﬁﬁ%+%ﬁﬁﬂﬁIWI$%TF17£+ 8 0.4440 2
type group HEK 1+ g
g L P R T R T
ﬁiﬁiiﬁ;ﬁi%mﬁﬁhI‘JT&%Fiﬁ+ 10 0.4520 |
PR KR RORE+ AT 355+ HEZK V) + Bt 14 0.3550 2
TR RO+ PEET %+ HEK VR + RETAR 30 0.3960 1
JEJE R 3 R B 3 AR+ R 3+ T 18 0.3860 1
S 32 0.4980 -
PRI 37 3 2 21 T2 S BH B WO RORF+ P 555 + K Y 3+ Ams 5 0.4610 2
Sunny slope stand HCRE BORE + P 0T 355 + SR ORS00 R B + 1 0.4700 1
type group HEZK V) + fifiss
rhZ A B RO RERF + AT 55 + HEZK VA + Bt 16 0.4070 2
PHRFE +HEK T + G RO+ FOT RS 31 0.4640 1
JEL A BH B BT 368 AR+ S0+ T 19 0.4020 1
A 8k Hh 33 0.3960 -
HHERAY A A P2 RREERE Y BB RO+ R B A A 20 0.3967 7
Semi-shaded, semi-sunny TR RN+ B 7 55 AR A T 21 0.4125 6
slope stand type group AR TR+ T L+ R 2 A S+ T 22 0.5356 4
A R+ S B G R A VD IR+ T 23 0.5725 1
AR FEORT + 7S L+ T A > B + T 24 0.5535 3
AR R+ S B G+ S R UD R T 25 0.5283 5
gg%ﬂﬁ%?ﬁ%ﬁtﬁm' /b -+ W R+ 2% 0.5724 )
JEEFERIE S AR AR ST 1 HE R 19 0.4321 1
WRSEITERS ROREBORE+ R E + UK 78 L2+ g 1 0.4156 1
Ep:S:i} 34 0.4321 -
-5 S T2 =y ] B RORF + (O 7 0.3160 5
Platform stand type group LT 3 PR+ 5 A + K 12,13 0.4910 1
AHCHE R+ AR 1 - HEAK I + TR 15 0.4440 2
R T 3 AR+ S 3+ T 17 0.4080 4
AR P TP+ -+ 2469 0.4200 3
27 .28.29
H 8k 35 0.5146 -

FE Z R B BRI ST M 28 BT A A8 5 AR By - B FORT + R 7 T+ A U B R > S
HF+ B B 1 3730 XD -+ OR8> SR R+ R R 55 0 R VD B+ TR S TR AT + s B ma vk 2
G+ 108 HE S HCRE BFORF -+ R B T+ 27 U WV T ST BN+ R R 5 R AR TV ST RO+ A R
BASHNE . HoAp kA VU R ROR S, BRI A BE S 0.5725 3 A AR 8 5 RO A e 22 , Ry
H R 0.3967, R 9 FERBER AR A 8 RN A EXIILT A 2R, SR BUE & RO A
M, (HAESISE B HCRAT X2 T A S48 AP R e 8 g HRL R T b ORSE T8 X /D R Y
STHLARAE BT AR SR AR 5 2

TEJE 22 A R AT A S E

RORFIUA : WCAE FERF+ P+ 20 RS I ) T4 i+ K 3 + s
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SRR R+ PR+ UK A L+ A, P G R + P I3 + 3R DRAR IR I TR 3038+ HE KV + B ) 12 52
ORIl BRI 5 B2 0.4520 5 HUE SR + 445 + UK V8 LR+ S0 i 48 52 RCR AR X e 22, BN 5 52
0.3560, X Je: i TGRSR RS S 1 [ 4 | ) 553 8 R okl 12 ok AR 1k oK 3 R PR

TEZ RIS T T | AR B S BOR R B - T4 +HE K VA + 0% HOFF + 5507 A% > U BOFF + P 4T
S+ HEKIA T, HE PP AT + HEZK A +RURR RERE+ RO RSB OB BRI 5 R 0.3960 5 1l kF+44
FEGS+HEAK A + G0 B ACRAR X 52 | BRI A5 B2 0.3550, X2 H T 7 A M i B b b g+ 52 T 54X, B
IITAIX I, AT B2 DX IR 5 g 7 i T 7 A B, AT AR R M R AR T 6 A L A AR Bk

FASBESr MR T AR ZR 51300 0.498 SR IUE S IB EE AR, IA A B RSB g nT LS
FAR AR BRI A AR T RSB R 3G IR T FARSE T FASOK R R By BB A
Yozl b L eI A B A L SIS B I AT A7 2w L A i 4 PH il TR S
A5 T2 it — 20 S e e AR A A ROIR DL , B DAFER A7 LA AR ol o BAT — 5 R

TEEJZ GBS RIS | A BB S ORI - B0 I55 + PR ORI 100 AR 3735 +-HE K T + (R0 > SRR 7
P +HOK I8 PO, P SO RO + R A + PR ORI I AR P 3+ HE K 78 + OB S RCR B, Bk
MGG B 0.4700 ; K FORF+ 36T + 0 L SR+ RmEHE SRR X e 22 RN & HE D 0.4610,

FE PR RS RS AR B R ORI « P05+ HE K T8+ 5+ 5505 46 > JE Ok + 54T i
KR +ROBE AR EATIE + HEK VA + G ROk + R TAR B SR WU 5 2 0.4640 ; LR RERF+51T
i+ HE K 8 +RUBTE ORI B2 | BRI 5 D 0.4071,

PR3 S 2 A SRR 45000 0.396 , i1 LR FHAISCE AR 5 AR b, BT R AR B AL
R BB W3 R T AL T, BRSSO BH AR S BN FE L T 5K, i 52 XX B0k H 4 HER i A
% , WIS RSB AT T2, S EOK SRR B 5, AR R A PR BOR B0 25 | BRI T 1A
BRI A R S TR BORH B A LA | 3o Se it e ) 1 8145 898 ) 1 P, AR L A S0 TR 70 4 e e o 58
PR AR ROR B A 7R R R RS i TR E R R

TESREZ - G TR AR 2B S AOR AR B A I PR+ 5 D7 6% + 8K 980 > HHR R + A T AR+ FHE K
)+ TR > L TP+ SRR 8 T8 > L B S AP+ S e - T A S A+ S0 B+ 70 > R A + B, Herp
AL T R+ BT A + UK I I BT BRI B2 R 0.4640 ; LR BOFF+ IR0 18 B ROCR AR R 22, U
JE 0.4071, M T T ARBRIEHH AL T T2 50X, U SCRIH B, AT S B02% X SRk 5 7™
TS ST — RS2 AR D , D AT L3 o 1 ot SRR A B8 149 75 R e A1 28 IR, A0 XL AR )
12 # AT 38 31 B AU 70 PRA 7K AR 3k B A
2.3 AL A 8 B FARR

AT XA AR BB S HOR BAR R AR RAAE I A 30 RLOR AR B S RCR S AR AR
BLIX 3 ANJ7 AR TTA 48 B 1A 2%, 0 08t A (] 37 M 28 R0 X o7 A A58 A2 RS 1—2 I, HL AT it 25 2R L
#*9:

3 it

XHRFFEIX AT R0 28, DAt ) B SR BORH SR i, T LA R b s 18 52 A i . AP SE A AT S e Y
R GRS 1) R e TR R B Sy T PR, 39 ) 2 S MRREL B WK B 6 S 15 200, DAL 2 i A 25 2R K A
AR MR AR RORDL 1) PR BHOGE R TE R, 2K 28 R R 2R I A PSS, 7E K 43 7 A2
AT OL T AR R, 1wl BRSSO BHSBOG BRASMH 22 | 80K 0 KOl 35 2 AN By, R 22 £ 1
IR FEG RGP EE > DL R 542 ok 0 R 3B T A S R, 3 PR AR 7K VA ™ A A K 1 A et
Z\, EHUEAEY A R E R 2, OF5E XA R L B IR SRR AR L, B R XY E R KT
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Table 9 Suggestions for the selection of site type alignment ecological restoration technology models

ST A BB PR AT

Site type Technical mode Plant species

)2 RHI BH 3 TR VDR Frok WRMR AIBUH BE RORBRIR T E 2

Mid-level sloping yin and yang slopes Akt LR T M PRV RS
e g Frok R ABCEEE MEE A0 WD
S A I b IR N 1 N N
R CRYEST T

JEJZ 2B % FOAF + PR + PR ORA IR ) TR B+ RSk AR AR LB KB U e B AE 2k

Steep and shady slope with thick layers HEAK VA -+ AT Sk R S R S R 4

)z R R " Frok ACEAE ZUKE M W E T R H

Mid-level sloping shady slopes HCHR T+ PSSR T+ Wi Bt A %

R 2B PHRT 55 + PR OR B IR ) TR 3 e + K VA + B UKEE ARk 2E A SR 2R AR e

Thin-sectioned sharp sunny slope EU AR RS

R e SR A BB R R

Mid-level sloping slopes W FEAT + FBT S+ ok TS 5] Il M g S NG B

NAPAY 2 A2 g e S Eo v
i{;ﬂrm P TET e i;&\ﬁmzLEJBJMEﬁJ’r%#ﬁT#?Z K

FH 33 37 b IS TR LG 5 B A 0.3550—0.4520 5 2= B2 BH3E 37 b S AU 20 5 B2 R 0.3967—0.5725 5 FHYE ST i 2k
RIS A B R 0.4020—0.4700 ; 226 57 2SR5 B R 0.3160—0.4910, SVAME ZRHUR RN 2B 2
BRI > BH3E > F- 5 > 113 2 X A 100 00 B DR AR A TR R LS | BEOR BRI 78 T N2 I A o, (EL i S0 1
WA A 22 | FR 4P it FL A B, 38 rp () B 7K ] A R AR A 752, T I 3 7 4 18 7K s R A1 25K
TEOLT , HEB A2 0SB4 A PH 4 S35 1 ol LA K A B TR 1, S BSOS 308 5 A5 SR A AR 3 5 N 1F 9 45
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THECINFTIRG ), RARKEEEOR E FE - 58, R EUE ERCR AN AR, WEIE X AL T2 TR X, KT SRR X
B, AU Sy 2 B s () A T LA 0 ot ) RELARE 5 R A XU, A0 2R 5 01 92 J5 T LA A = B i L
JRUO AR IAE Ok I T LS S R i — 2 B L R R A R RS A 2 A
PRI R A, M SRR SR R 5 THAE A K LR e s AR i I mT LA B
T AR 31— P DR AP VE R S AEAR A 0 A 5 0 S R AR R AH B VR R B i B B e e AR TR
JZ Z BRI S BH I 57 2K R b AT — B H RS A , O B = A AT, AR VD AR R AR v
BB 7 2 BH 2 BH S 5 A MR EAT T, 3 S A M 2 SOMEAE ) B IR 5T 24 SR SR — B, 33 Ak I O A SR R
S RUEHR K U T AR LK 302 %) S B SR D TR Ay 0 B R A U B T L A g oA A R s o Py 7K 4 3
%o PHIE, HRBHERELE 1 I BRI A I AR A VP BEFINE AR VD [, 145 2R 5 S b R A T A8 25 10 AR 0 35 — 30,
BT LA, A AE XA LB A T S ), B 506 X0 AN ) 7 M2 80 ) SR i P R e ) B b SR JBCHE 7 P 45 AR i, A i
FEA gk B 5 A AR SR
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