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(R T K2 224 B, L HOER 232001)

i E MEAEAATEFEANE SR B ez, AMIMARKEZRE RS, TELEREA
BEAEATE WM AN P R EFEEER, AR IET 1992,2000,2008 F1 2017 4F # Land-
sat % B, B E R A A5 3 (RSEL) , Xt N F #4048 18 B9 £ A IR R E AT Wl A4,
DLHA A2 X A SRR R 0K IE, £ REFW . 1992—2017 &, Wi s W £ SR M E
BRE: £ B RSEL % 4 DL £ 085 2 4 & RSEL #18 A 0.31(1992 48 ) E %] 0.37(2008 4 ),
BFTRZEO30(2017 ) , HHAESERATHHUETHMIANER L E, ERZE LA L, s iE
AATHRERZNREREEQAEF AR TETER ASRERTNRBEEEL A A
EAREMAED ASFESEA T MR RANRKREES AV EL L EAFEMER
WNEHEAER, AR MEEEAAEAETINECEBBERA RS KIRWE, &
Z MBEESTERS AT, AAERANAERSTANKER —ERJEH AR GLES
EZE N o ) B e

KR ERESER, EANERE; iR

Remote sensing monitoring and evaluation of spatial and temporal changes of ecological envi-
ronment in Hangjin Banner, Inner Mongolia, China. ZHOU Ling-mei, WANG Shi-hang "
(School of Surveying and Mapping, Anhui University of Science and Technology, Huainan 232001,
Anhui, China).

Abstract; With the ecological environment problems being increasingly prominent and globalized ,
more and more attention is paid to environmental protection. Remote sensing technology is important
in monitoring and evaluating ecological environment. In this study, based on the Landsat image data
of 1992, 2000, 2008 and 2017, the remote sensing ecological index ( RSEI) was constructed to
monitor and evaluate the quality of ecological environment in Hangjin Banner, Inner Mongolia,
aiming to provide a theoretical basis for local ecological environment protection. The results showed
that from 1992 to 2017, the quality of ecological environment in Hangjin Banner was generally
poor, with RESI grades of poor and inferior. The mean value of RESI increased from 0.31 (1992)
to 0.37 (2008) and then decreased to 0.30 (2017). During the period, the change range was
mainly from one grade to the next. In terms of spatial distribution, the regions with poor ecological
environment quality were mainly in the desert plains of the central and western regions, that with
good ecological quality mainly along the Yellow River and in the southeast, and that with large fluc-
tuation of ecological quality grade mainly in the desert edge along the Yellow River and in the hilly
and gully regions in the east. During the research period, the center of gravity of each ecological
grade in Hangjin Banner substantially shifted, with spatiotemporal fluctuations. Our results suggest
that ecological environment of Hangjin Banner was fragile and unstable. Ecological construction can
promote the quality of ecological environment, but resources and land use should also be reasonably

allocated.

Key words: remote sensing ecological index; ecological environment quality; Hangjin Banner.
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Fig.1 Geographical location of the study area.
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Table 1 Information of remote sensing images

E30) Ziine 13505 MARHE R
Year Strip number  Line number Image date Sensor type
1992 129 32 1992-09-01 ™
128 32 1992-08-25
128 33 1992-08-25
2000 129 32 2000-09-07 ™
128 32 2000-09-16
128 33 2000-09-16
2008 129 32 2008-09-29 ™
128 32 2008-10-08
128 33 2008-10-08
2017 129 32 2017-09-06 OLI/TIRS
128 32 2017-08-30
128 33 2017-08-30
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(3)

3) FABESERR, L FRIR B (LST) ARR AT
Fabs AR T,

LST=T/[1+(AT/p)lne]-273 (4)

T=K,/In(K,/L+1) (5)
K, LST Wb RIEFE (°C) 3 T WAL AR A0 IR B 1H
L AR ST bR I B IRET AN B I i %, X Landsat 5
T™ f5JE%4% K, =607.76 W + m™> - sr’'
1260.56 K; % Landsat 8 TIRS f£JE#%5 10 P B, K, =
77489 W -m™2 - sr! - pdmfl ,K,=1321.08 K;A g
AN B D, Ay = 11,435 pum; Ay, = 10.9

* pm’’ Ky =

wm;p=1.438x107 mK; e N 3 Ho 5 iR HOUE
S 30

4) TREEFRFR, BEHRR % (ST) 2 FE s iE
H(IBD) P AR T B (NDST) |, H 5 A =
wmr .

NDSI= (SI+IBI) /2 (6)
SI=[ (pSWIRl D e ) _<pblue +pNIR> 1/
[ (Pswint tPuea) T (Pie tPxiR) | (7)
[B]Z[p 2psyir Pnir P green ]/
swiRt TONR PNIR TPred Pgreen TPsWIRI

[p 2p 5w + Pnir + Pgreen j (8)
swirt TPNR PNIR TPred Pgreen TPsWIRI

5) RSEI #%, FE#E4T R4 an, o 1 ikt
B, 4 AT it G AN GE— FIA [7] Bsf AH 52 AR A0 I ] 1) 2
R 22 520 ST B U ), TR A PR AR AT IE
FALAL PR A HAETEL 0,1 1Y, IERAL AR

NI=(1=1 )/ (L =1 (9)
s N ARGt IE RIS B 45 2R 5 1 8 hn e
1 HAERR R B R OR AR S 1, AR R B g5/ ME

Shy sl G 7K ORS8RI i B K A
FREBR, M ENVI 5.3 1T AT, R A
PR IE— b K PR F %50 ( MNDWT ) 4 g 7 8 fi5E SC A
FBRAKAR SR G F 2 ik TE AR AL BE Y 4 D845 G L
— BT B SEAR R AR AT T b A B 5 —
Fr PC1 AHRGEIT 4521, wea I (9) , *)
SERVEAT IE AL AL BRAR TS RSEL, RSET H BT T
1, R AR S IR o B

2 HER59H

2.1 BUERIHE A AP T A

T REAS WM R AR SR B s ) Ay
RRAE, JE AT Ak b, IRIEC A N R
110 B 4 W) RSET 455500 0.2 MIBERIZ> M 22 (0~
0.2) %i2(0.2~0.4) .FF(0.4~0.6) K (0.6~0.8) .
E(0.8~1)5 PEEG (B 2) , IF4r 5% 4 4B 145 A
SEEGAVRET & LU B T aEH (R 2) .

1992—2017 4F, HLHR i RSED %5 24 0 22 Y X 5
KA BT I LR | B ZE A SR VDA L, h
TSR P b DX A AR A A 22, AR R R AL 1 X 8
TP A AE R v BT R AR X,
1992—2008 4, RSEI 454 oy 22 1) X $af B Gk ik /> | &5
b DX IR B SR A, 2017 A 2R B R e S b X
RSET 2545 hyHrofn K 1) DX sk 4 Ho At 3 49 T BRUOR K4
D RIS IR AL (A3 22 19924F | th



2002 VA

31 %

1992

2008

B2 1992—2017 S E RSEL 574 53 &

2017

0 10 20km

RSEI

B 2 Poor

[ %¢22 Inferior
=1 H Medium
=3 R Good

B £ Excellent

Fig.2 Distribution of RSEI grades in Hangjin Banner from 1992 to 2017.
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BT 21.28% ;2008—2017 4F , RSEI 2544 Sk 25 Fl
BER IR T 24.7% , 45 U BIFRAR T 23.8%;
1992—2017 4F ,RSEI %5 2 A KA A9 o A e 1 4%
AN 1992 AE R FEEE R K, O 5.2% ,2017 A L E
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R2 MBERARRANESERERRLE "

2.2 WUHRHEA S IAEE I ) a3 AR
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A IEAT 8 T, A5 E] 1992—2008 4 Al 2008—
2017 4F[E]Y RSEL 9040 0L (8 3 gk 3) .

H# 3 n LA H, 7 1992—2008 4F 1 2008—
2017 A [H] , BUAR AR A IS OR R AN AR 1 Xk 34 1
SR 55% . 1992—2008 4F | A 25 PR 4 AR U4 [X
BGRF) 35.4% Ho  LSE I 1 A0 E . 2008—
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Table 2 Area and proportion of ecological grades in different periods of Hangjin Banner

RSEI £ 1992 2000 2008 2017

RSEI grade R % [EA % [EA % T %
Area (km?) Area (km?) Area (km?) Area (km?)

7 Poor 3333.51 18.0 1772.02 9.5 1261.71 6.8 2067.97 11.2

#% Inferior 11964.56 64.7 12118.39 65.1 10214.43 55.0 13961.34 75.4

1 Medium 2246.07 12.1 3866.37 20.8 6202.47 33.4 1775.88 9.6

K Good 886.91 4.8 733.12 3.9 862.55 4.7 554.54 3.0

I Excellent 72.63 0.4 121.04 0.7 18.72 0.1 158.29 0.8

SEHIE Average 0.31 0.35 0.37 0.30

w ANEFEKIRAA Excluding water area.
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Table 3 Statistics of changes in RSEI grades from 1992 to 2017 in Hangjin Banner

S| &= 1992—2008 2008—2017
Class Grade Ay ESTEA % MR ESiE %
change Grade area (km?) Class area (km?) Grade area (km?) Class area (km?)
AF % Worse -3 1.14 1109.78 6.0 1.45 6340.91 34.4
-2 46.00 225.12
-1 1062.64 6114.35
A% Unchanged 0 10796.69 10796.69 58.6 11006.67 11006.67 59.6
AR YT Better 1 6175.42 6531.13 35.4 985.97 1104.28 6.0
2 354.21 106.10
3 1.48 12.05
4 0.02 0.16
# ANUFE KIS LRI Excluding the change area of water.
IR,

1992—2008 __Fad= e
. 255

3 1992—2008 Fi 2008—2017 4EHi 4 it RSET 28 A4S Il
Fig.3 Detection of changes in RSEI in Hangjin Banner from
1992 to 2008 and 2008 to 2017.

I . 7825 Worse; I . A4 Better; II; AZF Unchanged. T[] The

same below.
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Fig.4 Comparison of standard false color images in the change area of RSEI.
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Fig.5  Shift center of gravity of various ecological grades in
Hangjin Banner from 1992 to 2017.
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