Geographical Science Research HEER}Z75F 5, 2022, 11(6), 519-531 Hans i
Published Online December 2022 in Hans. http://www.hanspub.org/journal/gser

https://doi.org/10.12677/gser.2022.116053

3Z 18 P4 % A 725 52 (8] B B S N AL B

— LB A

it

L.

i }ﬁ‘-_l*#, *F}(EF‘Z,S

N R R A R B, R K
TR E R R, R Kb
E LRV SR R A E s, WiE K

WekE H . 20224F10A7H; FHE®: 20224F11H2H; KA H: 20224F11 4 14H

R

AN ETOART L X, DA DK W S A - R P i kil , A ArcGIS. FragstatsS& 844+, 7
P 7 BT 2010~2020F @M KX TASZRKIRMHLE . FRALGREN: 1) ZEMLELHR
BRI ET RN G AASE R, BEFEHENETHS R EsIERERE, #3177 RGX L)
AREEAMKER, #iSAESZER; KEFEBRFEZRRIXBLFS5RRES, HRTES
FIEB ST AEEMPN AL AR, NERRAMKHEREA BN AE; 2) XN EALESR
MEFFIRIEM, ERESERAIFABEARSH/NER, FBEREMEENE. BRESZTREAIIRE;
BRI E NSRRI E TR, I AEERERN TR, RidmAHE e
RE|ZFFABRBIESRIRW, MESABTENHFTZESER, BREEFESRUNZENE, ERFER
HREAHN; 3) MEABREEIRABBESEL R, BE. HENEEXRZ, EZUTERRLK
AR ATHER PRI

KR
REML, EETERE, BRI

Study on the Influence Mechanism of
Transportation Network on Ecological
Space Quality

—Taking Changde City as an Example

Qi Wang!*#, Xudong Xing23

“EIEE
e,

NEGI A EBL WA, AT ML A E R L] HOEEERART AL, 2022, 11(6): 519-531.
DOI: 10.12677/gser.2022.116053


http://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2022.116053
https://doi.org/10.12677/gser.2022.116053
http://www.hanspub.org

EH, R

1College of Geographic Science, Hunan Normal University, Changsha Hunan
’Hunan Planning Institute of Land and Resources, Changsha Hunan
*Hunan Key Laboratory of Land Resources Evaluation and Utilization, Changsha Hunan

Received: Oct. 7, 2022; accepted: Nov. 2™, 2022; published: Nov. 14™, 2022

Abstract

This paper takes Changde city as the research area, based on regional road network data and land
use data, and uses ArcGIS and Fragstats software to analyze the influence mechanism of the
transportation network on ecological space in Changde city from 2010 to 2020. The results of the
study show that: 1) the transportation network occupies ecological space by driving the expansion
of construction land, and high-grade roads have a stronger radiation-driving effect on the econo-
my and society, promoting the transformation of land use to construction land in the surrounding
areas, which in turn occupies ecological space; low-grade roads because they are directly related
to regional economic and construction activities, affect the surrounding land use more directly
than high-grade roads, and have a more obvious role in promoting construction land; 2) the re-
gional road network has a fragmentation effect on the overall ecological landscape, making eco-
logical patches split into a large number of small patches, reducing landscape connectivity, and
reducing the overall function of ecological space; the ecological landscape within the influence
area of the road also tends to be fragmented and broken, and with the decline in road level, the
surrounding land use is more directly affected by economic and construction activities, and the
impact on ecological land use gradually increases, destroying the integrity of the original ecologi-
cal landscape, resulting in complex and irregular patches; 3) the highest remote sensing ecological
index in the influence area of highways, followed by national roads, provincial roads and county
roads, and the ecological function around roads below the county level is the lowest among all
roads.
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Figure 1. Overview of the study area
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Figure 2. Land use and road network density map of Changde from 2010 to 2020
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Figure 3. Ecological land area within the influence area of roads at all levels in Changde
from 2010 to 2020
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Figure 4. Construction land area within the influence area of roads at all levels in Changde
from 2010 to 2020
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Figure 6. Scale of ecological land converted to construction land in the areas affected by roads
at all levels in Changde from 2010 to 2020 (unit: hectare)
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Figure 7. Area of ecological patches in the no road area of Changde from 2010 to 2020 (unit:
hectare)
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Figure 8. Number of patches in the influence area of roads at all levels in Changde from 2010
to 2020
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Figure 9. Average patch area in the influence area of roads at all levels in Changde from 2010
to 2020
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Figure 10. Patch shape index in the influence area of roads at all levels in Changde from 2010
to 2020
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