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Spatio-temporal evolution characteristics of habitat quality in the Loess Hilly

Region based on land use change. a case study in Yuzhong county
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Abstract ;. Habitat quality is an important representation and reflection of the level of ecosystem services, as well as the key
link in guaranteeing regional ecological security and improving human welfare. Assessment of the temporal and spatial
changes in habitat quality caused by land use change can provide a scientific basis for a region’s ecological protection and
land management, especially in ecologically fragile areas. For a long time, the Loess Hilly Region has been a typical
ecologically vulnerable area in China, and since the 1990s the social and economic conditions of Chinese counties have
undergone rapid development. Considering these factors, we used a typical Loess Hilly Region county, Yuzhong county in
Gansu province, as an example, and based on ArcGIS platform and the InVEST model, using the land use data of Yuzhong
county in 1995, 2005, and 2015, studied for the first time the changes in land use, landscape patterns, and habitat quality

from 1995 to 2015 ; we then analyzed the response of habitat quality to land use change and landscape pattern change, using
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hot spot analysis and LISA clustering analysis to study and identify the spatial distribution, clustering type, and evolution
characteristics of habitat quality of the Loess Hilly Region in 1995, 2005, and 2015. The main conclusions are the
following: 1) During the study period, both the land use type and landscape pattern changed obviously, and the main land
use changes in the study area were that cultivated land was converted to construction land and forest, and there was mutual
conversion between grassland and cultivated land ; these changes led to an improvement in landscape heterogeneity and the
degree of fragmentation; 2) The spatial distribution of habitat quality was: high in the southern areas, medium in the
middle areas, and low in the northern areas. During the study period, the area in which habitat quality improved was mainly
in the north of the county because of the implementation of the “Grain for Green Project” and the “Ecological Beishan”
project; the area of deterioration was primarily located in the center of the county, mainly due to the expansion of
construction land, which occupied the farmland and led to an increased degree of fragmentation and a decline in
connectivity; 3) The hot spot areas and areas of “High-High” habitat quality type clusters were mainly located in the
southern mountain area, while the cold spot areas and areas of “Low-Low” habitat quality type clusters were mainly located
in the Loess Hilly Region in the north. Compared with 1995, the degree of habitat quality clustering in 2015 was enhanced ;
the areas of both the “High-High” type clustering and the “Low-Low” type clustering increased from 1995; the “High-
High” type clustering area increasing by 0.68% and the “Low-Low” type clustering area increasing by 0.67%. The paper

also puts forward policy suggestions for the optimization of habitat quality in similar areas.
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Fig.1 Location and elevation of study area
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Table 1 Land use classification

— 22 Class 1 T Class 2 — 22 Class 1 T Class 2
3 KA
#Hh Cultivated land giﬂb‘ JKIK Water GRLIRES
- ORI
EEpE ;L N W RANER A
HA Forest WA e - N
b onstruction lan T
de o KRB b SR FH .
FH Grassland HAbE b Unused land it
el Garden S
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Table 2 The landscape indices and their ecological meaning

SAMFEEL Landscape indices HZ 25 L Ecological meaning
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NP: Number of Patches; AREA_MN. Mean of Patich Area; SHAPE. Shape Index; COHESION: Cohesion Index; CONTAG: Contagion Index;

SHDI; Shannon’ s Diversity Index; FN: Fragmentation Index
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Table 3 Threat and its maximum effect distance, weight and spatial decay type

JEHE FR B IR/ km &N 23 [ R Y
Threats Maximum distance of influence Weight Spatial decay type
T H#h Industrial and mining land 4 0.5 iR

B Town 5 1 EiE 14

1 Village 3 1 iR

HEHh, Cultivated land 1 0.15 o

Bk Railway 2 0.4 s

2 Road 3 0.6 et

x4 EREFERENTRBEBROESGREE

Table 4 Habitat suitability degree and its relative sensitivity to each threat

(s L S R o
Habitat type suitability Village mining land Town Railway Road land
H Ml Arbor forest land 1 0.8 0.8 0.7 0.5 0.6 0.3
FEA M H Shrub land 0.7 0.7 0.8 0.8 0.6 0.5 0.3
H A Other forest land 0.6 0.6 0.5 0.7 0.7 0.8 0.2
KARE ML Nature grassland 0.7 0.7 0.6 0.7 0.4 0.4 0.3
HABKEH Other grassland 0.4 0.7 0.6 0.7 0.4 0.4 0.5
T River 0.8 0.6 0.8 0.8 0.4 0.6 0.3
IK S YE Reservoir and pond 0.7 0.5 0.7 0.8 0.4 0.5 0.5
PR Inland beach 0.6 0.7 0.7 0.8 0.5 0.6 0.6
54 Dry land 0.2 0.7 0.5 0.7 0.4 0.5 0.3
JKBEH Trrigable land 0.3 0.8 0.6 0.8 0.6 0.6 0.2
SHFE Orchard 0.4 0.7 0.5 0.7 0.5 0.5 0.3

il Bare land 0 — — — _ _ _
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23 8] b AR SR B BORRAE , SR Sy - A PO AL 55 A B8 o i i TSR AR DR SR @i LISA 4R 543y v i
A 45 Jo et s (1A SR B B O AR B AR B B i S RIS Ry 43y 5 R AL B H-H (R s B R, R —1>
A B e fE R R E AL ) (H-L( IR A, AR5 it e (AR (R ) | L-H(fE i B I, A 358 T AR (E B e
HALF) L-LORARAE R, A= 58 B AR E B AR (A ) A NS (R B35, NAAE g s AR RS ) , Hop  H-H
I L-L W IEARSGZE RS H-L F1 L-H D SO OGS AY  TRam i U 2 W SCRR [ 30] .

3 ZBREHS

3.1 bR AR ST

1995—2015 4F-[f], H it Bk AR — B A By 23S Ay Bt B ALY 80% LI I, i B
WL BT A E B A, 20 4F8 AR ALK i b S 2 Ak kb BRCH RN R b, 1995—2005 4F, Hf kb /b 4356hm?,
IR N 3.32% s PRHLIE N 404 1Thm? , BEHE R 13.02% ; #05 FHHBIE N 1361hm?® , 3418 9.98% , 2005—2015 4,
g/ 1169hm? , % P N 1694hm® | R3S Ji 466hm? . BAK N, 20 4F i) #f b F1 55 Hb 43 519 /b 5525
1872hm” , JEIE A 4.47% F1 1.37 % ; #2350 FH H UMb 23 51388 10 3055 ,4507hm” | 38808 4 29.74% Fl 14.5% ;5 el b Vs,
/1> 201hm® , BRHEFIZKISAR LA, AT DL, 0 FH b 205K ARt 20 07 185 o AN B b e sk /0 J2: A rh B = b A
FRASA I AR

Fay g A b A R A A5 0 T DA E— 2 fR R 20 APk Ah B - MR AR B IG OL (R 5) o 1995—2015 45, #kHh
Tia) 15 P H AN AR 43 5% 4% T 3150hm” Fi1 3948hm* 3 136 BH B Hi 2 i B 15 PR b8 o 0 B BOR R, HL < 3B

£S5 1995—2015 SR E LR A RBEBIER/ hm?
Table 5 Transition matrix of land use of Yuzhong County from 1995 to 2015

2015
. i s s w R B
Cultivated land ~ Garden Forest Grassland land Water Bare land
BB Cultivated land 124226 111 3948 117 3150 0 0
Hi Garden 56 539 0 0 270 0 0
L Forest 235 0 30715 0 77 0 0
1995  Fi#lh Grassland 1004 0 705 134297 438 20 322
FEU ML Construction land 476 14 166 258 12568 34 25
K38, Water 29 0 0 8 78 2813 0
#iLHb Bare land 0 0 0 234 15 0 12560
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MB AT,

FOWACE EAHT 4R (3K 6) 1 :1995—2015 47, fir th E NP FR223 /0, AREA_MN FR2E T F, KU S0 &
TEWEAL, FN 355008 it B0A0E T 3% —43#1F ; CONTAG T7ERFFE I P4 (4 A 26 BH S W0 rh e B i B 88 hn 4
FEBE T I, [ -t 15 BH 2 — B A v B S B 3% 58 A T R R, aX 5 NP 35 IRT AREA_MN /N — 201
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Table 6 Landscape indexes of landscape level

o fy BEYHCE I BES B L FRE LI H W
Year NP/ AREA_MN/ hm? CONTAG/ % SHDI FN

1995 3481 94.66 41.75 1.27 0.01056
2005 3598 92.87 40.54 1.29 0.01077
2015 3628 91.58 40.18 1.31 0.01092

3.3 AEBEEEE R R AT
3.3.1 SRR AR AR R AT

IEAT InVEST BAY A5 S A B 1995—2015 4F- A 355 i 1 25 (Bl 70 A7, R 8 L5 A B o i i AR AR 1 1, 76
ArcGIS HV T AR AR LA 2 Ol 185 (1) B (1) P (I B (IV) RUR (V) 5 A (1E 2) , Seit 3 4
A I 2 S AR AR LU 81 S AR 35 i P M (3R 7)), TS 6 1 b 1) 8 Ak B s U4 50728 1 ke 4 ) A6 15 5 5 %
LUCC B

xR7T EERERUOIRERTEHE

Table 7 Percentage of each habitat level and average value of habitat quality

‘ 1995 4 2005 4% 2015 4F
sy SHE XA p— — —
e oo w | CERREPEE 0 RRREESE o0 SRR
Level interval Proportion/ % Average value Proportion/ % Average value Proportion/ % Average value
roportion/ 7 of habitat quality roperhion/s of habitat quality roportion/ 7 of habitat quality

1 0.8—1 4.63 4.61 4.56

11 0.5—0.8 8.95 10.17 10.32

111 0.3—0.5 38.57 0.3523 38.26 0.3555 37.81 0.3530

v 0.1—0.3 39.83 38.6 38.04

\ 0—0.1 8.02 8.36 9.28
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Fig.2 Spatial distribution of habitat quality of Yuzhong county from 1995 to 2015
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