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Dynamic Monitoring of Ecological Environment
Quality in Songyi Coal Mine Area
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Abstract; The excessive exploitation of mineral resources has aggravated the negative effects of the environment,
causing environmental pollution, depletion of resources, and geological environmental disasters. The Songyi coal
mine area was selected as the research area. Based on the Remote Sensing Ecological Index, the spatial and
temporal changes of the ecological environment quality in the Songyi coal mine area and the main mining rights
were analyzed based on the Landsat—5 and Landsat—8 image data. The results show that: (1) Peat mines, coal
mines, limestones, iron ore mines are similar to urban construction land. The dryness index and heat index are
higher than the greenness index and dryness index, all of which have negative effects on the quality of ecological
environment. (2) The RSEI values of Songyi Mining Area in 2007 and 2017 were 0.566 and 0. 598,

respectively, indicating that the overall ecological environment quality of the study area has been improved. (3)
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From 2007 to 2017, the RSEI of the study area was mainly changed from Grades 3 and 4 to Grades 1, 2 and 5.
The area of deterioration and improvement of ecological environment accounted for 1.58% and 25.79% of the
total area, respectively. The ecological improvement area is located around the ecological restoration and control
area and the surrounding area of the mining area; the ecological environment quality deterioration area is
concentrated in the edge of the mining area, and new mining and strong human engineering activities make its
vegetation cover reduce the surface ecological degradation of the surface. (4) The ecological environment quality
of non—mining areas within each mining rights is better than that of mining areas. The ecological quality of mining
areas has improved significantly since Dongjiachong Coal Mine and Doutan Coal Mine self—closing mines. The
ecological quality of the non—mining area of Chashuwan Coal Mine and the mining area of Taofeng Peat Mine is
the worst.

Keywords: remote sensing ecological index; coal mining area; ecological environment; change monitoring
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PAELIER X85 S WAL B R e A 7 3, T 28 L AR B TR, 24 b B0 A 25 PR 52 31 7 7 T AR,
28 AL /N TR XA 25 VA B A e M DX . SC 2 LR BLEDT X R TS X, BE % M IX. 2007
AEAN 2017 4E Y Landsat S0 A5 4 500 U5, 38 1 3R HC 2007 4E A1 2017 4R (4 BEHE K 8 50 T8 15 40 44
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SEEFRT A DX R W R DX S ) 0 25 . A3 X 2506 A 30 e 2B 00 P B 2 78 A a5 R TR, Sy
HE— AP XA 2R S PR B SRR 22 A
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1.1 HRXER

BIF5E IX G R A3 8 A P 1 s AR BT 45 o TSR IX 00 WA 26 R BT 0 58 SR Ak A 057 T AL P g 3
SEIBFM A FE , B T 500G B IC P 2 b B E A, A A AR 11y ZRIR D40 S AR IR R B 11 2R
A3 1153 S AR TS0 S e Y0 5 , B M Ak K VT PP e 30T = b i 11 S0 04 o 3, 2 Y 80 B ) 0
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1.2 BIEBRRFALE
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1.3 EBRAESEHITMEE
1.3.1 AN IRAFa94RIR

TEJRE A HE R (RSED) J2: FH F25 4 S M 8 X I8k A 25 BR 8 BLAR 1407 0 38 S b A5 4 0 2 %9 i
B TSR RERE R R B R AR BN T EE AR 4 R R W A S PR B o

A — AR Bl A AR S B2 8 880 I — A R R 8 B A S A 4 7w RO 8 08 2 — , REHERA i R ™
DX b B Y 114 78 26 175 000 S 2B AR V0. NDVIT 53R I3 — kAt g e 55, A== (1) s,

NDVI = (pyi; = prea)/ (Puic + Prca) - (1)
s p WILLLAMEEB RIS 5 p g LT B S,

T B S A DX M R AR | 38 MR A AR R — W B SR AR AR AR S 25 R 5 — AR
FERREL T REA N

Wet =€t + Pueens t PreaCs + PuicCs T PainCs T Puine (2)

M2 ke sPone sPgreen MFLULLLI HE U BB IS 325 XF T Landsat 5 TM 5244 ,¢, =0.035, ¢,=0.202, ¢, =
0.310, ¢,=0.159, ¢;=-0.681, ¢,=-0.611;%}F Landsat 8 OLI §/4,¢,=0.151, ¢,=0.197, ¢, =0.328, ¢, =
0.341, ¢;=-0.712, ¢, =—-0.456.
VEICRR 4= F5 %5 ST I FUHE B0 IBL (1 F- 9 27R T BE 8 50 th TR 98 X PR35 2 ity 3 ik | 1811 HE R
M RGBT SRR IR RIS, [ SR S RE IR ALTE Bt i AL B It R
B4 ST AN S A5 E IBI (1) P34 (EDR T3 T BEFE 2. T 45 %k NDBSI i3 35 A0k

SI + IBI
NDBSI =~ (3)
SI = [ (pmir +pred) - (pnir +pblue)] /[ (pmir +pred> + (pnir +pblue)] 5 <4)

2pmir/(pmir + pnir) - [pnir/(pnir + pred) + pgreﬁn/(pgreen + pmir)]

IBI = .
2pmir/(pmir + pnir) + [pnir/(pnir + pred) + pgreen/(pgreen + pmir) ]

(5)
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s po HPLLAMNE B R .
T FRROR AT B LST SR 3R , Hat i ik slan h

L = gain X DN + bias; (6)
T=K,/In(K,/L +1); (7)
LST = T/[1 + (AT/p)Ine] . (8)
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Ksp 7 1.438x107 m - K& R4 Sobrino FYRBTALE 1T NDVI 3EA A5 54T 5 (1 3t 1) (1) EL e 6 2%

FEHD IR T8 AR ICIK A R DN 38 25 (4 M B {4 23 51 4 gain Al bias'™! | Landsat 5 TM ' gain
47 0.055, bias 7 1.182 4, Landsat 8 OLI H1 gain Jy 3.342x 107", bias S 0.1; T {5 B3840 15 B A ; % F
Landsat 5 TM K, F1 K, 43514 607.76 W/ (m® - sr » pm) ,1260.56 K, %tF Landsat 8 OLI, K, F1 K, 451K
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2007 4EH1 2017 4 F W53 B ane 1 s, 36 1 AT LU X LU AAR D AN [FH8 4R PCL AT LLUE Y,
JEFREL WET 5424840 NDVI {9 far 280 (B0 1E A, 18 B W 280 AR R A B A B B9 /R 1T, {H 1 B2 45 %k NDBSI
EJRREEAR I LST W far 288 Ry (ML, U H 79 5 Xk A AR A BE o 15 A T A A 52 ), 3% 55 A 9 IX LS 10 A 2R 10
—3.

2007 4F2— F Mo R STHREE N 85.20% ,2017 4R 25— o 19 STBRE O 75.60% , 36 W 5% — 32 il 70 £
B TR RER O RHE. 4 ARSI X PCL B BTHR e B € , 40 )% NDVI AR JE WET $545r1Y PC1 (1Y
WAEAR , F B S B2 P 1R R 0 AR AR IR B R A VR T T 2 45 %k NDBST FIEEE 75 %50 LST (1 28k £
H Y5 R R, 2 B2 R 1 AR RE PRI %of A AN PR A T AR 1Y) 52 ).

(1 2007 52 2017 4 2 55 HF

et - PeL AR -
2007 4 2017 4F
NDVI 0.436 173 0.437 384
WET 0.320 005 0.161 968
NDBSI ~0.549 043 -0.742 805
LST -0.637 104 -0.480 314
FRAE 0.039 262 0.381 900
B TR % 85.20 75.60

A X BT e T A AR b A A B R AN P 2 .
P2 al LA H A B AY T B2 45 % NDBSI B 5 %) LST
WEARR T 45 B 45 B0 NDVI MR BE 45 %0 WET; 8™ 41 K A1
0 VEIRA AT B ST 04 2R 2SR AR AL T i 2 A
— 2, TR % NDBSI A 45 80 LST (39 {E & T4 45
XU NDVI R H5 %0 WET (93418, i NDVI, WET {E AR IR
TAEBER NDVI, WET ${H, i NDBSI, LST $3{E B 12 =
TAEHE NDBSL, LST $346; it 5h, 4 R 1L i) RSEL #3945
AR TR X RSEL R{EL R A IATH™ JeR B Bk
B SIS I A A I R AR e
22 FRESWMERERRASH

FAFIEPR I 22 BREZE L S PCY B SE 3T n 3k 2
Pl H1 2 2 W LAFR i NDVI, WET X PCL B EAi (B9 1E A6, — 3 45 6 0 A2 S 350 A U e 2F ) 4 1
NDBSI, LST Xf PC1 {2y (e 4 GUE, AR AL 2SR B TR SR T, FOAR B DX AR R DL R — B E
" X1 RSETL A= 254850 2007 4711 0.566 Tl £l 2017 419 0.598, AL A g 4 1 6% , LA i Ay
ek, (H AR AR B (5.2007 4E—2017 4F ,NDVI X} PC1 9 STk M 0.436 42 55 51 0.437 , 56 B A bl 78
SRR XA S B R 1 B R A A /E R s WET Xf PC1 5k 22 A 0.320 32051 0.162, 15 B 4 vy
TR R TR S BT 2 X 5 A 4 7K S BRI ; NDBSI X PC1 A9 53 ik B M —0.549 34 1111 5] -0.743 , Ui AR 5%
S (B A B DX AR 1L T SR T Sy SR L A8 7 5K O0) AR A5 PR 1) 52 Wi R AR BB T 5 LST X PC1 Y Tk EZ
M=0.637/1NF1]-0.480 , Y W FAEE 73 AR/, 17 DX AR S BRI o 1 75 21 5035 2006 4 [ 30 AIF 5 DX I 4 i
TR R EAT T AR SR B, th TS BN BUG A E 50T IXWIG BRI TR 7 , WF TS0 TR AL BT DR (ARG A
SBURA TR R (BRSO S K R AR AW, 87 LRGSR A, s S DL 2 A

B2 FRUREEEDASEFTLBL
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A2 BHENIEAHE AL EZ A PCl #4545t

e 2007 4f: 2017 4f

PRI PRz X PCI i GBI PRz X PCT e
NDVI 0.876 0 0.091 0 0.436 173 0.910 30 0.089 500 0.437 384
WET 0.738 0 0.075 0 0.320 005 0.825 20 0.041 700 0.161 968
NDBSI 0.3270 0.1190 -0.549 043 0.286 90 0.148 900 -0.742 805
LST 0.299 0 0.142 7 -0.637 104 0.272 20 0.113 400 -0.480 314
RSEI 0.5669 0.297 0 0.597 83 0.321 861

2007 41 2017 AFFAHA DXIEIEAE S 18R A 3 FIE 4 Fros. g 18] 3 R 4 nT LI H 2007 4R4:
AT B A8 DX T A R M AR BFRECRIX S S ) SR AL v 0 A T SRR ) /N e DX 3 P B XA
W Ve RE™ AT KA IR G X, 23 5 KRR h e st HE 5 BERTA0HE BT LT A o
R, AR AR 22 , AR A BRIy 1) DX e o B P e T B, TR XIS B0 7 I A AN i ik, R B
JEE BT AR ZSIABE TR U 2 2017 A7, 42 DX DA A0 R A0 B o B A T i v, 2 2 SR 9 DX B A L
A IX Sy s i SN SE AR, JHErp 2 SR DX R (B8ORS, A 285 o A 19 DX Bl i e A A5 A2
DX ek o A

B3 2007 FArE A R & A SIS A A4 2017 ATy K& A SH/ESH

ARG A= SR 73 AR iE  Ff RSEL{E AR SF 1B 735 5 A5, 3R 5 Bl R 00, BIZE (1 £6:0.0~0.2) |
W22(29:.0.2~0.4) H(3%%:0.4~0.6) BiF(42.0.6~0.8) Ffl(5 2%:0.8~1.0)5 MEEBELR.

FAELA X A% A A ARG AR AT LU Nk 3 B th 32 3 W LA - 2007 AR B DX R 25 e RLAF
TR 5 EE 62.23% R O AR FR 45 9%, 2 A G50 53 1 5 L 19.87% Hl 14.47% , A= 250K B0 2 1) X I8 L
1.32% ;2017 AFAREAT XA ARIROU A A 1724k , B R U Hh 0 R 425 R ) TR AR B, o5 EE 23331 11.92% 11
37.41% , 7% e AL PO B TR AE N, &5 EL ol 2.75%, 2.27%, 45.66% , A5 28 53 i) 38 e B AE I
FHON I RS R, AR SRR B TR, (A I A Pl . th T 2007 AE—2017 AFEHE AT LY
JRA L1 A5 BT A 2 T 2 AR 28 SR T AR AN, 43 3 K8 1.546 A1 0.171 km”.

A3 BREFREASFRGRELE

2007 4% 2017 4F

KLk TR km? T/ % TR km? Tt/ % B ko kIR %
2£:(0.0~0.2) 1.426 1.32 2.972 2.75 1.546 108.46
B#.(0.2~0.4) 2.275 2.11 2.446 2.27 0.171 7.54
1. (0.4~0.6) 15.627 14.47 12.871 11.92 -2.756 -17.64
K 4f:(0.6~0.8) 67.213 62.23 40.402 37.41 -26.811 -39.89
1t:(0.8~1.0) 21.459 19.87 49.308 45.66 27.849 129.78

2007 AF—2017 4" X AR SR Ge ik 4 P, th 3 4 nT LU ) HF5EIXAE 2007 4-—2017 4]
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AR CE A RN 41.49 km® | (5 BB 38.42% , Horh A 25 1 RO LASE I — 40k 3=, B8 I g AL
39.878 km®, A=A F B AL TE AR 13.10 km®, (5 A E LAY 12.13% , Hor A 255B 4 DIdi b — 2% ok 3, s b
BT A 10.158 km®.

&4 2007 £—2017 7 R A X Tkt

AR AR 22 AL TR T Y km? G/ %

(+4) 0.010
(+3) 0.132

HEAGE 41.49 38.42
(+2) 1.469
(+1) 39.878

AR 0 53.411 53.41 49.45
(-1 10.158
N (-2) 1.976

HIRE 13.10 12.13
(-3) 0.730
(-4) 0.235

2007 4FE—2017 AFFAEA XA 3R BT i AR AL AN & S Bz fr 18 S R LRt R 98 XCAE R X A A2 25
JotE 2 PR AN AL el A 2 o B — R X AR A i R iZ AR A (E T X AR B RA RS B A7 Ao
PP RAH AR S B W R, h T 2014 AEAREK IR (CELE ) A BRA RIAZ A BFA0 K A0 07 0 3 B R A T
TAIRBL A T —HEHE 3 m 2 R n R, AT AR S B A AR R A s AR S IR AL Y £ v XS T4
DXPHALHER ARALTER VU R AR BT, AL TR 2 LT R L 0 iR R L 3% B KRR R A
et o SR ZUA A AR TG SR 1 AR A AR IRAS i A BB AL ARAE B T2 DUIF R AT KA 0 Bk
O A HE L R A L R B AR S L, T AR AR AL P R A USRI
B KRR IR A I BT AR A TR R B AR R X K I B 2R 1 T el X, A9 S
T AR A

B 5 2007 %—2017 BT H5 XA T EWA

23 FETRRAETRRSH

AR AL A 3 SRSl BRI Bl SE i AR B XIS 114 A F AU, i B 70 3, 0 AUX TE
P HY RSEL /N T 0.4 114 D8R 5 R A X4 I S0 — 3, IR, 48 RSET/NT 0.4 5% DA D SR X
R XA TERE G M BT YU I (82 KR L R RS R4 , BRI 2 P Al R X

DA S M I DX A 2 TR B N TR P 2 A O, B HCA R A TS T AT ST 1) 2006 A7 PATA™ (14 2 52 o
HER 2008 AFPATA™ R RS TR L K 2007 AFTT R SRS ST\ 2009 A1 (19 e e i 47,2009 4FJF
R IR E I AT HEAT BT 73412007 4F—2017 420 AUX N RSEL 704 4 6 fn.



22 AR R R (R BRE R 2021 4E455 36 %

B AR 2007 4 RSEI 434 2017 4F RSEI 24

R P

BY TR

APE R

BRUE 0

BEFJenen

B 6 2007 4£—2017 % % %45 K IX A RSEI 5 H

il 6 RTLLF H :2007 4F—2017 4, FE 5 nivfER™ RSEL i) 70 A 1 00 o W A2 AL 5 69 T B0 5 AUIX A
(1) RSEL A0 22 S B W A, ol X0 DG AT O BT AT AR A A3 BILGE RSEL B R, B 09 47 e A9 O R ok J A
B RSETEAY X IR K5 2007 47, 2T LA™ R I8 ey e 4 A IX P 119 A 25 R D0 B e, A i A A 2L G
K, 3] 2017 4, RSELMIAE XA 4, A= BAROUAE 22 ;2007 AEBE e 5 i ALX N B B R DL AT, i1
G A iR AN TG S, 3 2017 47 RSEMIRAE X B4R, IR XA AR DL 22 -

FAELIRERT XA HOT R IXRIAER X RSEL AN 5 Fras. 138 5 nl LI H - 850 35 1
BER™ 2006 45,2008 AP UK, TERTFEIIA] N RAT DCRIARRAT X RSEL 45 B (EZ ¥ oK, A= A5 i 1%
BT GE s AT IR U B 2007 AFE RIEFTIT R, W IORAT X, PR AT X RSEL B =S, 2%
WA B ] 2017 4E4EJF2R X RSEL #{E 0.746,, KT IFR X RSELI{E 0.315, Yl IR X B 422 , S/
T 2007 4FRAERAT X RSEL £{E N 0.813 , BERHTFR I S i #4225 BB AL ; BEUR g e 1 2] 2017 HERefy™
X[ RSEL ¥J{E K 0.779 , K FIF R X i RSEL HJ{H 0.217 , JF R X 5 AR TP R X AL 25 R 58 i 8 22 ok, AT
R DA SR R4 (HARLE 2007 4EERAT X RSEL 44, A= &5 BT A B B F452007 45—2017 48, Bk 4= e ¢
R X RSEL T K2 0.156 , LRI R 176 2l (4 I 75 A= 25 AR B8 AL, AR X RSET BI{ELM 0.769 %]
0.763 , LI 1 AR RA X A 25 B AR DO AR X4
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&S ERFREF AR FIERKE RSEI /8 TAL

X R TR JEFFR X
. ) 2007 4§ 0.294 0.713
R

2017 4§ 0.306 0.800
N 2007 4§ 0.166 0.681
A TFEE
2017 4§ 0.210 0.744
o 2007 4§ / 0.813
AR )
2017 4§ 0.351 0.746
- ) 2007 4§ / 0.838
R = U )
2017 4§ 0.217 0.779
o 2007 4§ 0.256 0.769
VR R
2017 4§ 0.156 0.763

2.4 ERESREHEREREKRN
B A FR L I RSEL A5G Z 503 6 iR 35 6 A LB H . RSEL HI NDVI( £#3) \WET () 1IEAH
&, RSEI 1 NDBSI( 1-J£) \LST(#EE ) Ry S AHIG , P YA 3¢ 2 8 i i 2 NDBSI( ) fy 0.897 , s fI i1 /2
LST(#4JE) 2y 0.788.RSEL 5257 S5 FR T HIAHOC R B 0.920, 2475 T &7 & A8 AR P A OC R 4L, 3R
B RSEL 5257 5 b [B] A AHOC L B iy, REAR 4P 255 A & 70 AR AR S B, JH RSEL R ZRG S WehA B
DX A 2T bR 100 B MR
A6 K oFi5k A% RSEL AR £ £ 3

2K LD NDVI WET NDBSI LST RSEI
NDVI 1.000 0.849 -0.977 -0.859 0.983

WET 0.859 1.000 -0.855 -0.804 0.883

2007 4F NDBSI -0.977 -0.855 1.000 0.859 -0.989
LST -0.859 -0.804 0.849 1.000 -0.912

S-XA R S 0.918 0.855 0.919 0.851 0.942

NDVI 1.000 0.726 -0.975 -0.776 0.986

WET 0.726 1.000 -0.804 -0.622 0.777

2017 4§ NDBSI -0.975 -0.804 1.000 0.762 -0.989
LST -0.776 -0.622 0.762 1.000 -0.844

SRR 0.873 0.758 0.876 0.725 0.899
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