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Spatiotemporal Changes in Ecological Risks of Land Use in the Tuojiang River Basin Based
on Landscape Structure

XIE Xianjian

(School of Geography and Resource Science, Neijiang Normal University, Neijiang, Sichuan 641100, China)

Abstract: In this paper, Tuojiang River Basin was selected as the study object, based on the remote sensing data from 2005 to 2020,
from the perspective of landscape structure, GIS, GeoDa software and land stochastic matrix were used to build a landscape land
ecological risk assessment model, and to analyze the temporal and spatial changes of land ecological risk. The results showed that: 1)
Cultivated land was the landscape background value of the study area. Affected by natural and human factors, the areas of cultivated land
and forest land were decreased over the past 15 years, while the areas of construction land, water body, grassland, and unused land were
increased. The area of newly added construction land was the largest, with 91.95% coming from cultivated land (main source of
construction land). 2) Ecological risk indexes from 2005 to 2020 were calculated, and the Moran's / were all positive. At a 99%
confidence level, the significance test was passed, indicating that ecological risk area had a significant positive correlation in space and
exhibited a spatial aggregation state. The high-high aggregation was the main aggregation mode of land ecological risk. 3) Over the past
15 years, in term of spatial distribution, the low-risk level showed an overall trend of transferring to the middle and lower reaches. The
study area was mainly composed of high-risk and higher-risk areas, which were concentrated in the mountainous areas in the upper
reaches of the basin and the hilly areas in the middle and lower reaches, and accounting for 49.20% and 48.98% of the total area of the
study area, respectively. From the trend of area change, the areas of low-risk areas, lower-risk areas, and medium-risk areas were

increased by 1 122.91, 3 581.10, and 21 698.83 hm? respectively year by year. The areas of higher-risk area first increased and then
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decreased, with an overall increase of 582 436.94 hm?. The areas of high-risk area first decreased and then increased, with an overall

decrease of 608 839.78 hm®. The overall ecological risk of land use in the Tuojiang River Basin tended to weaken. Overall, except for a

small amount of transformation from higher- risk areas to high-risk areas, most of the other areas were transferred from higher-level risk

area to lower-level risk area. The transformation of risk area was manifested as mutual transformation between adjacent levels, indicating

that the ecological risk changes of land use in the Tuojiang River Basin were relatively stable and no areas with sharp changes.

Key words: Tuojiang River Basin; Landscape structure; Land ecological risks; Geographic information system
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Table 1 Assessment indicator system of ecological risk
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Table 2 Stochastic matrix of land use types of study area from 2005 to 2020

2005 4 2020 4F
it HlHh AR R bl &4 RFFH Hh it
T 35369.16 5386.26 130.20 5569.24 30.25 2.30 46 487.41
b 4868.32 2 868 110.54 20 123.41 109 725.15 10 826.71 48.75 3014 618.40
AV 428.64 109 111.59 100 494.88 7077.59 2 033.47 7.06 219 153.23
b Si 4854.72 74 274.24 1507.97 420 312.81 1138.42 28.58 502 116.75
7K 2k 354.34 12 757.37 1239.48 3394.04 48 817.24 76.84 66 639.30
AT I Hy 504.53 336.41 11.10 6256.02 52.36 373.00 7533.42
it 46379.71 3070 891.93 123 507.04 552 334.86 62 898.44 536.52 3 856 548.51
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Table 3 Landscape indexes of various landscape types in Tuojiang River Basin

S A A BEH 1 B (hm”) BEHUE T Gy RE e Jia 553 BE THRE
HlHh 2005 3070 891.93 2691 0.000 9 0.016 6 0.505 0 0.190 5 0.106 4
2010 3073 813.20 1638 0.000 5 0.0129 0.490 1 0.190 5 0.102 1

2015 3044 912.02 1916 0.000 6 0.014 1 0.488 9 0.190 5 0.1023

2020 3014 618.40 1648 0.000 5 0.0132 0.482 0 0.190 5 0.100 6

M 2005 552 334.86 9 609 0.017 4 0.174 2 0.249 3 0.095 2 0.110 8
2010 506 719.94 10 032 0.019 8 0.194 1 0.247 2 0.095 2 0.117 6

2015 505 009.96 10 095 0.020 0 0.195 4 0.2452 0.095 2 0.117 7

2020 502 116.75 9 780 0.0195 0.193 4 0.245 8 0.095 2 0.116 9
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2015 64 400.44 1736 0.027 0 0.6353 0.064 2 02381 0.216 9
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SRR AR, XS SR AR TR/, (HAEZS R L R AR S RO A s s

R4 SETREESER A LSRR ZRER(hm?)

Table 4 Ecological risk level area of land use in Tuojiang River Basin in various years

IR 459 2005 4 2010 4 2015 4F 2020 4
RS 0 1035.13 1026.036 112291
AR 1449.53 4418.58 4 842.80 5030.63
rh A U 42 298.62 59 148.11 62 704.83 63 997.45
R AR 1306 491.62 1630 878.88 1917 704.58 1 888 928.56
e AL 2 506 308.73 2161 067.80 1870 270.25 1897 468.95

i AR RS SR I Z AL C FR R AR LU 99.69%, e AU X 322k H
B GIS A4, ¥4 2005 4EF1 2020 4F i) P4 9] - b A1) T 2005 4= KU X 2 HOR A | R P, Bkl
BOE AT RS X AR AR B0, ATV RIE 15 BESRSCR D, BT AR, DT S A
A R) £ KURS: X T BV AL AR R (3R 5). 3R 5 AT, IR RREERISRBS BRI N S EOLE MG SR, FRAT T LAY
38 DX 32 AR RS, DX e 2 XU DX AT R s A AR XU 5 85 e XUy DX e XU DX PP — ke U, TR
TR X 99.62% 1 THI R H v 4 JRUBS: X A AR o 5 vh h11077.59 hm?, FZEASFUEA BRI, 3=
ERUEEIX 99.76% HY IR I KU X BB Ao s 38 B A AE R T T BH T B, T 2020 4F 25640 h
e R X P P 258 JRURS: DX g XU IX bk, R /KSR, i 00 A el 5, 1 22 B A A FE T
T KB X Aok, H AR A 619 968.37 hm?, G Sl Gy (AKHE , 78 2020 AEHAL Bt RIS, B
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BOOEIm, WA T SR, DA A AR S
K 4KE, BB X R

PN

R T 55

RPN ARG [0 B AR AL, BTt 4
FHAZS RSN TR , AT SRR X

ey
£S5 20052020 F£Z LXK XEREE B (hm’)
Table 5 Stochastic matrix of various risk areas from 2005 to 2020
2005 4 2020 4
TR R X BEAR IR IX r A U X TR RS X TR R X Mt

IR AU X 0 0 0 0 0 0
B X 938.10 44435 67.10 0 0 1449.53
rr A XU X 184.81 4569.04 35590.35 1903.42 0 42 298.62
AR RS X 0 17.26 28 340.00 1267 056.77 11 077.59 1306 491.62

e R X 0 0 0 619 968.37 1 886 391.36 2 506 308.73

Mt 112291 5030.63 63 997.45 1 888 928.56 1 897 468.96 3 856 548.51

4 ER5ITR

1) BFFEIA, TV A S A A Bk
d AN 78% LA b 15 4[], kb AR AR
A M . AR, b KRR RS N 15
AE8], 109 111.59 hm?* ABFHEL AL M EE S 3, S ik
%, PGB 91.95% KIETHiH, #Hhb
ST A PR R AR . M L K
e, — e R LR Ah T s P bRk Y o5

2) 15 4E[0], JEITHRiER 4 A4 A ] B4 Jm 5 4 Fa 4k
(Moran’s D{E43 514 0.45. 0.44. 0.44, 0.45, ULHE
AR EAEZS [ EBAT B W IEAH R H RIS
[ RAARAS s LISA BB R V8 VLI I N A 25 RUBG (B A

“rE—m RERE, FEETS TN TR

Fre i L IX, & BRI 9 DX A 25 AU 2l A £ 1 DX 3R
BN

3) IS AR, FEASMAG b, AR SRRk |
A I T i R R A s IR XL e XU DRSS g XL
B X R 3, Al 2 R RN SR IR A A rh b o3 A1 T I
L A L DX R i X o B TR AR R Y Aok
B, R IX B IX e & AU XRG4 53]
HERNT 1122.91, 3 581.10, 21 698.83 hm?; #5 XUK:
X AN I8, BRI T 582 436.94 hm’;
JRUB: IX T RS S B, EAE/> T 608 839.78 hm',
T 3 % AU S X T AR AR A e, YR VLI I A A
FHAE 25 RURS AR I T 55

4) X 2005 AEF1 2020 4F A4 94 1 b A I ERcah
A7 IRUSS: DX T R R TR THEA T AT, SR v XU X 1] g
JRUBS: X /DS i A A | LA 35 LA e S5 XU X 1] A1
RS XA 8% o LR 22, BRI SR IX. 4 b A 25 XU
BTN BEAh, AR T RS X A 3 2R Ik A
LRAFI R B AR AL, BRI TS A MR A= 28

B AEAARRIRRE , BEA SR ZE AL A X 3

WFFE X EIR T s ol b1 X, v b3l
JE T AR, R R TR o e U X R A R XL
B D<Al TR R iR A L BERH L Rl T, AT
PN BT, XL DI S A DA B X A3 i
F, 2B GRBHA MO FEECR AN, B3
MR R AR FE RGN, S UL R S e PR DR , DA T - MY
ARSI s 3 oh, KIS BB TR T,
HE—2D gL T SR 1, T AR Y A X
Bt — 2048 i YT B30 AR T R PH T B P L
b X XU DX A e AU X 231 T ORI, 2
B PRS2 B O MU= BRI, (8231 T X 48 X I
ML A2 TR EIBER , TS R A M, B
TR AT RO R BRI, 50000 i PR , A3
w1 R AR A AR o AR TE, YT e KU X
AL WS X3 A Tz, FEZ BN H R T
W), A SOUL G e, b A A KU A 5 ()
IR} AR BB AR T St ss  , $271 T 4
Mo AEZS KR o BRI, SR DX, R BT
RN TAR, U E S T sk R I
Wb, PR, R B E 5
73— 7, MGRIG BEA, B SRR LAY e s
P, AT FEARRAIE 5 DX S WL e A 285 KU
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