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Tab.1 Results of principal component analysis

shi 2013 4 2017 4 2020 4E

PCAl PCA2 PCA3  PCA4  PCAl PCA2 PCA3  PCA4  PCAl PCA2 PCA3  PCA4
NDVI 0.79 0.37 -0.38  0.31 0.74 0.31 -0.48  0.36 0.76 0.32 -0.44  0.36
WET 0.04 -0.16 0.59  0.79 0.06 -0.13 0.60 0.78 0.07 -0.13 0.64 0.76
LST -0.32 0.92 0.25 0.02 -0.29 0.94 0.17 0.04 =-0.22 0.94 0.26 -0.04
NDISSI -0.52  -0.01 -0.67 0.52 -0.60 -0.10 -0.61 0.50 -0.60 0.04 -0.58  0.55
AR (Y 0.04 0.00 0.00  0.00 0.05 0.00 0.00  0.00 0.05 0.01 0.00 0.00
FRAE(E BTHR%/ % 88.18 9.39 2,24 0.19  89.25 8.28 2.02 0.45 88.75 8.60 2.27  0.39
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Tab.2 Statistic of correlation between each index and IRSEI index

s 2013 4 2017 4 2020 4
NDVI  WET  LST  NDISSI IRSEI NDVI ~ WET  LST  NDISSI IRSEI NDVI ~ WET  LST  NDISSI IRSEI
NDVI 1.00  0.24 -0.62 -0.95 0.99 1.00 0.37 -0.63 -0.96 0.99 1.00 0.39 -0.51 -0.96 0.98
WET 0.24 1.00 -0.49 -0.49 0.37 0.37 1.00 -0.49 -0.53 0.47 0.39 1.00 -0.45 -0.58 0.50
LST -0.62 -0.49 1.00 0.69 -0.72 -0.63 -0.49 1.00 0.66 -0.72 -0.51 -0.45 1.00  0.60 -0.62
NDISSI -0.95 -0.49 0.69 1.00 -0.98 -0.96 -0.53 0.66 1.00 -0.99 -0.96 -0.58 0.60 1.00 -0.99
IRSEL 0.99 0.37 -0.72 -0.98 1.00 0.99 0.47 -0.72 -0.99 1.00 0.98 0.50 -0.62 -0.99 1.00

SEYgAHSEEE 0.70 0.40 0.63 0.78 0.76  0.74 0.47

0.62 0.79 0.79 0.71 0.48 0.54 0.78 0.77
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Fig.3 Ecological area of three rivers confluence area in different periods



1 (IS SR

B Gri B a SRS (e D NE R T R IS S 2 B A R

- 235 -

39.75 km®F194.09 km® . JZ , A= SN N H U RS
A TE A 152,74 km® 1 12. 11 km® 5384 2 185. 95 km®
F1 104. 84 km*; 2020 4F IRSEI #J{l 4 0. 63, %% 2017
T 6% , A A IS, #F 2020 4F,ND-
VI, WET Y NDISSI [q] [t 2017 {35585, H T aK
TRZE MG AU LST (R 33 {E 25 R 170 B ke = 15
AR A3, 5 e R FEHE AT 0 — A B, AT e
RN, H—4B )5 1) LST 7 2017 4 F01 2020 443
A 0.34 F10.37, 3K T 9% ., 7] I, 2017—2020
AF 18], Bl S XA 9K, 3ok T A o Ak R 2 AN g
A ARG T ¥ 1 S, EDURAR B 7R 2 A G0
T T AL 2017 4F 4 104. 84 km? Jik 7 F] 2020 4
4 87.46 km’,

ST X 2013—2020 4F A= 2578 A K6 15 45 4n 1]
4 Fiion, B 2017 4E 5 2013 4F 2020 4E 5 2017 4
(1) IRSEL % @i #1722 {1z 5, WP H 5 R0 — bz
J& . RIFEFE AR 0.2 Sy [al BT R0] 43, 45 58 /N B RAR

KRB : WFAZTE W RALIE TR B A
U RFELL . WE 4 (a) Fion, WAS[a AR Rk
% ,2013—2017 4F[A] 4= 3548 22 A M X F B4R R e =
TS X PR AE LR ZRAE T ) (B V2L @RI BE) |, 3
3 XU T3 SR BT T A Lo T A 5728 4 i X
FEIMG TR AR LA K oAb (TR ER (A S 1A
BE) | A P A 1l X A 25 AR DL e 14 J PR AR B 0
R AR DL, (o6 1548 B0 2 I A5 23R T o i =
AR I SRS 1% 2 SR PNV O SR S S Sl a1 21T /N
| FIS WLk 3 S E IR X I OE U H o 4k 4 (b) e
71N ,2017—2020 4[] AR 25 8 A Y X de 3 S A/ =
T A DAL 1 b p i (B L Z0 @ P BE) |, AL AL Y
5 DR i DX T A M B R, g T A
IR XY 5k . =TI A KA Gty A 25 A W
Ul (R 0 SR BE) L 19 45 T B BRb AREUR 5
SR N BB T AR T

R i : R Z
v U 1 S T Ny
3 s a 4 b el - .\J"J
R ol N N X 4@ " NS
retn - Ul N /& ’:é!é‘/ el T
e e Wan L B SR 7
w35 % S e = ,l-\\_,\ s G S ‘{'_,
* ) '—\ Bk 'A‘: "5 «\' P \*_gr_;;ﬂ:-;
A < QLIS A =
o < RN
T T
% e 5 %
7 WY 518 ;*% ® i
; s s e ¥ 7 -
s G ki et F i .
"0 5 25km o J 8 0 e ‘f © gt

(a) 2013—2017 4

(b) 2017—2020 4¢

Bl s [ ez [ Jease [ oaser D] ey [
B4 #5EEX IRSEI L
Fig.4 Change detection of IRSEI in study area

%

PUEFE T =TI A KO BRIE X, T ax B A
(NDVI) GRBEFEHR (WET) i 45 (LST) PLK A+
BEFEAR (NDISSIT) 37 19 A itk 7Y 1 Ja A 2545 4K (TR-
SEL) , X iz [X. 2013—2020 454 ZRO0 S AL a3
HATORE, EEESEUNR

1) R /K 5 % (NDIST) 5 4R 4 45 i (ST) Ayt
1) NDISSI i i 5 M o M S5z e b 1 38 0 A= 25 3 58
Y& A TR M), X {45 IRSEL 410 e A= 45 5L e
S, AHECT RSEL BESHE N 4% A FEdE A TEZS
Bt tfro BLAh, TRSET 5 4% 16 b 1 1 2 A0 OC B2 AH
e RSELETF T 22% ZAify, iX 2 W] IRSEL e T 4f
HAR A R AR R B

2) HET =LA X 2013—2020 4F #9428 5
Bifnf, B Wi RO e & . 1
2013—2017 4F[a] 5% IX AR AR B0 B B4 3, A2
oMk 27 T B TE AR o B4 i AN 2013 AR
3.04% F 2. 84% 7% 2017 4EF) 0. 09% F124. 67%
FE 2017—2020 4 [a], i 53 XA AR 00 A8 24,2020 4F
AN 227 R I W TR 5 L4331 h 0. 89% il
20.74% .

3) IRSEI $85K RE 25 & 4 46 o0 A= 285 o 5 i
T PPAl 3 A BT A5 4 S8 PR AR i R E]/)N
YR A . NDVI, NDISSI, LST L) fz WET, 1% 3¢ Bl 4
PR AES RGP i HE MW N R AESE
E A2 NDISSI 5 LST (25415 F 2 4K TH A8 1 1Y 52
M)

AN BT T ) A, AR SR ), K



H & %

- 236 -

2022 4

g
g

VI, B SR AR 2 5 B, K]
FE TR A e, eSO BFTE e, T LK T
BB RS AR I ] T2 S FR B A7 , AR K 22
O, AT B R R RS

5% 30k ( References) :
[1] Pauleit S, FEnnos R, Golding Y. Modeling the environmental impacts
of urban land use and land cover change: A study in Merseyside,
UK[J]. Landscape and Urban Planning,2005,71(2 —4) :295 -
310.

Musse M A, Barona D A, Rodriguez L. M S. Urban environmental
quality assessment using remote sensing and census data[ J]. Inter-
national Journal of Applied Earth Observation and Geoinformation,
2018,71(71) :95 - 108.

FOBE, BT, A/NME. BT GIS fdb s T AR A ERES 5 & W
5434700 B 4 IRIE 6, 2008 ,20 (1) 194 —99. doi: 10. 6046/
glzyyg. 2008. 01.21.

Wang Y ,Gong H L, Li X J. The monitoring and analysis of ecologi-
cal environment quality of Beijing based on GIS[ J]. Remote Sens-
ing for Land and Resources,2008,20(1) :94 —99. doi:10. 6046/
gtzyyg. 2008.01.21.

BRIARK. IR TR A SR B A RN L) ] RS IR,
2013,33(24) ;7853 - 7862.

[4]

Xu H Q, A remote sensing urban ecological index and its applica-
tion[ J]. Acta Ecologica Sinica,2013,33(24) ;7853 —7862.
TR, A G, BURMR 5. KOE & K L At b 1 b B
FHESTBAEBIEMN[T]. B £ % E R, 2018,30(1) ;102 -
108. doi; 10. 6046/ gtzyyg. 2018.01. 14.

Xu Z G,Zheng H R, Dai C X, et al. Evaluation of land cover and

[5]

ecological change of Yongding Hakka Tulou World Heritage Protec-
tion Area using remote sensing image[ J]. Remote Sensing for Land
and Resources, 2018 ,30 (1) :102 — 108. doi: 10. 6046/ gtzyye.
2018.01. 14.

ARSAUE - LR, 5Kk X B, & T RE — 5 K Land-
sat8 JREH /L ASPAEE BRI [ 1] [ B IRIE K, 2020,32(4)
209 -218. doi;10. 6046/ gtzyyg. 2020. 04. 26.

[6]

Muhadaisi A ,Zhang F, Liu K, et al. Urban ecological environment
evaluation based on Tiangong — 2 and Landsat8 data[ J]. Remote
Sensing for Land and Resources,2020,32(4) :209 —218. doi:10.
6046/ glzyyg. 2020. 04. 26.

TN N, R B T e B AR ST ——D
Fr ] E T UGE L 2014,26 (4) 145 ~ 150. doi:
10. 6046/ gtzyyg. 2014. 04. 23.

Luo C,Liu H,Qi L Y. Ecological changes assessment based on re-
mote sensing indices; A case study of Changning City[ J]. Remote
Sensing for Land and Resources,2014,26(4) :145 —150. doi:10.
6046/ stzyys. 2014. 04. 23.

Xu H. A new index for delineating built — up land features in satel-
lite imagery[ J]. International Journal of Remote Sensing,2008,29
(14) :4269 -4276.

TRIAAK. — 5L P8 HU 7 2 R A 5 P b 4 B R A A R
BRI ] BB 5 M ,2007,22(3) ;301 - 308.

[10]

[11]

[12]

[13]

[16]

[17]

[18]

Xu H Q. A new index — based built - up index(IBI) and its eco —
environmental significance [ ] ]. Remote Sensing Technology and
Application,2007,22(3) :301 —308.

Xu H Q. Analysis of impervious surface and its impact on urban
heat environment using the normalized difference impervious sur-
face index( NDISL) [ J]. Photogrammetric Engineering and Remote
Sensing,2010,76(5) :557 -565.

Rikimaru A, Roy P S, Miyatake S. Tropical forest cover density
mapping[ J]. Tropical Ecology,2002,43(1) ;39 -47.

Xu H Q. Modification of normalised difference water index ( ND-
WI) to enhance open water features in remotely sensed imagery
[J]. International Journal of Remote Sensing,2006,27 (12/14) :
3025 -3033.

i, . T RSEL (95085 S h A A5 1 BT 18 0
#rL )] @ERE AR 5 W ,2019,34(3) :531 —539.

Cheng Z F, He Q S. Remote sensing evaluation of the ecological
environment of Su — Xi — Chang city group based on remote sensing
ecological index (RSET) [J]. Remote Sensing Technology and
Application,2019,34(3) :531 - 539.

Chander G, Markham B. Revised Landsat —5 TM radiometric cali-
bration procedures and post calibration dynamic ranges[ J]. [EEE
Transactions on Geoscience and Remote Sensing,2003,41(11):2674 —
2677.

BARSE L AOUA R R, A Bl TR TV6 P L I R
AR [ T]. B 4 B8 % %, 2004, 16 (3) ;28 - 32,36,
41. doi:10. 6046/ gtzyyg. 2004. 03. 07.

Qin Z H,Li W J,Xu B, et al. The estimation of land surface emis-
sivity for Landsat TM6 [ J ]. Remote Sensing for Land and Re-
sources,2004,16(3) :28 -32,36,41. doi: 10. 6046/ gtzyyg. 2004.
03.07.

Wi Ak, BT I8 A SR B A S B A2 AL T [ D . P4
KZHK24,2019.

Yang Y J. Ecological quality assessment based on remole sensing
ecological index: A case study of Fujian Province [ D]. Xi’ an:
Chang’ an University,2019.

Zha Y ,Gao J,Ni S. Use of normalized difference built — up index
in automatically mapping urban areas from TM imagery[ J]. Inter-
national Journal of Remote Sensing,2003,24(3) :583 —594.
TRIREK , LT RN IE KT BB EE L ()]
JEJFR,2016,20(5) :1270 - 1289.

Xu H Q, Wang M Y. Remote sensing — based retrieval of ground
impervious surfaces[ J]. Journal of Remote Sensing,2016,20(5) :
1270 - 1289.

X W5, BT 2, % Landsat8 R /K 1 1B B BB HU 1
XFEC[ D] 4 BT PR /R, 2019 ,31(3) 1148 — 156. doi: 10. 6046/
glzyyg. 2019.03. 19.

Liu C,Yang K, Cheng L, et al. Comparison of Landsat8 impervious
surface extraction methods[ J]. Remote Sensing for Land and Re-
sources,2019,31(3) ;148 —156. doi : 10. 6046/ gtzyyg. 2019. 03. 19.
MRA TR AR T 1A T AN 38 7K T B G R B 5 25 1) 38 S 4
B[ T]. SR BT IR 5 P54, 2013 ,8(3) .78 -84,

Lin D F,Xu H Q. Urban impervious surface and its effects on ther-

mal environments in Xiamen:An analysis based on remole sensing



514 SRR, A PR R SR U B R T =LA KA SR A - 237 -

Tl

technology[ J]. Journal of Subtropical Resources and Environment 2013,8(3) .78 - 84.

Ecological environment assessment of three — river confluence in Yibin
City using improved remote sensing ecological index

ZHANG Qinrui' , ZHAO Liangjun®, LIN Guojun', WAN Honglin’

(1. Artificial Intelligence Key Laboratory of Sichuan Province, School of Automation and Information Engineering, Sichuan University
of Science and Engineering, Yibin 644000, China; 2. Key Laboratory of Higher Education of Sichuan Province for Enterprise
Informationalization and Internet of Things, School of Automation and Information Engineering, Sichuan University of
Science and Engineering, Zigong 643000, China; 3. Department of Water Conservancy, Hebei University of
Water Resources and Electric Engineering, Cangzhou Technology Innovation Center of Remote

Sensing and Smart Water, Cangzhou 061001, China)

Abstract; Urban expansion is the main characteristic of Yibin City in recent years, and the study of its impacts on
ecology is significant for urban development and ecological protection. To assess the impacts of urban expansion on
the ecology more accurately, this study established an improved remote sensing ecological index (IRSEI) by using
the impervious surface area index as the dryness index to replace the original building index. The IRSEI coupled
the improved dryness index and the indices greatly influencing the ecology, such as greenness, humidity, and
temperature. This study analyzed the IRSEI using principal component analysis and correlation and established an
IRSEI — based ecological assessment model of the three — river (i. e., the Jinsha River, Minjiang River, and
Yangtze River) confluence in Yibin City. Then, this study analyzed and assessed the ecological environment of the
confluence in 2013—2020. The results are as follows. The IRSEI can more accurately reflect the negative impacts
of the dryness index on the ecology of the confluence. It can concentrate more useful information in the first
principal component than the RSEI and can better apply to the quality assessment of urban ecological environment.
In 2013, the IRSEI of the confluence was 0. 54, indicating the moderate ecological status overall. The reason is
that the original vegetation was destroyed by serious urban expansion. In 2017, the IRSEI was 0. 67. The greenness
was significantly improved by the continuous advancement of returning farmland to forests and the restoration of
urban ecology, which is the reason that the ecology has greatly improved in 2017 compared to 2013. In 2020, the
IRSEI was 0. 63. The greenness, humidity, and dryness in 2020 were roughly the same as those in 2013, while the
temperature rose in 2020 compared to 2017 due to the heat island effect induced by urban expansion. This is the
reason for the slight decline in the ecological level in 2020.

Keywords: improved remote sensing ecological index (IRSEI) ; principal component analysis ; correlation; three —

river confluence in Yibin City; ecological assessment
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