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Analysis of dynamic changes and trends in the landscape pattern of the Baiyangdian
Region
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Abstract: The study of dynamic changes in the landscape pattern of wetlands is an important basis for building a regional
ecological security pattern. Baiyangdian Lake, as an important ecological source of ecological security pattern construction in
Xiongan New Area, has irreplaceable value. Using land use data in 1980, 1990, 2000, 2010, and 2017, this paper
analyzes the temporal and spatial change process of landscape types and their main driving factors in the Baiyangdian
region, and discusses the future landscape changes and their effects with the relevant planning of the Xiongan New Area.
The results showed that the scale and structure of the regional landscape of the Baiyangdian region changed little during the
1980—2000. During the 2000—2017, there was a large conversion of beach land to farmland, construction land and lakes,
the conversion rate of wetland to non-wetland landscape was 25.58% , and the proportion of wetland landscape area
decreased from 78% to 60%. From 2017 to 2030, the conversion of cropland and construction land to lakes results in a 75.
79% conversion rate of non-wetland to wetland landscapes, and the percentage of wetland landscapes would reach to 90%.

From 1980 to 2017, beach land landscapes have the most advantages and the most concentrated distribution, but the most
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complex shapes. During this period, the fragmentation of landscape scale increased continuously, and the number and
density of patches increased to 23.51 per decade and 0.07 per decade, respectively. The connectivity of various landscapes
is steady. The overall fragmentation of the landscape continues to increase, with connectivity and richness reaching their
maximum in 1990 and 2017, respectively. In the next 2030, lakes will become the dominant landscape type, with
concentrated patch distribution and enhanced connectivity but increased complexity. The overall landscape connectivity of
the region becomes smaller, the spatial distribution is uneven, and the landscape richness is reduced. The historical
evolution of the landscape pattern in Baiyangdian region is mainly affected by social and economic factors, and the principal
component analysis results show that the interpretation degree is 62.00%. In the future climatic conditions, Baiyangdian
wetland ecosystem has the risk of degradation, but the planned implementation of environmental governance and ecological
restoration measures will play a leading role in the landscape pattern change of Baiyangdian region. After the guarantee of
ecological water supply, the mutual feed-back relationship between landscape pattern and driving factors will also be
adjusted. The research results can provide references for the planning and management of Baiyangdian wetland and

construction of the ecological security pattern in the Xiongan New Area.
Key Words: Baiyangdian wetland; Xiongan New Area; future landscape patterns; driving factors
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Table 1 Classification system of landscape types of Baiyangdian region

— oA Y =RAH
Primary classification Secondary classification Three-level classification
TR HL 5L Wetland landscape 7K, TR BUEE Wi
JE IR 5 WL Non-wetland landscape B KH B

AR —

B —

http ; //www.ecologica.cn



&
H

7168 2 SO Eire 40 4

22 Wk

ARG FTM BT 2017 4F R IR , 256 HH SRR 22 56 o ok 1R U LE /K AL A - b 3R 48 B0
HEATIE SCE 1951 2030 4F R TE XA SOUAR SR 20 Al . FEEBCE AT L E AR KA IR 7.0 m (KT R
) AT T DA SRR AT YT, A 18 DX Sl P A A b ) FH AR 0 AN 2 5 3 DX PN B P =k 2 0 43 IX sl oy A S
SOMBEA TR B AR TE AR 43 1 0T 5L X Sath A 7 o5 J P AL AR A R R 4

SOWZE BRI R ArcGIS X 3E X 5t SR A F 40 47530, 73 1980—2000 4F-,2000—2017 4,
2017—2030 4F 3 /> ] B AT AT o

SORFEE AT T Fragstats 4.2 T FOWAR R HE 80, TERBUKP- R K BEH A5 4 ( Largest Patch
Index) V-3 B Bt [ F1 ( Mean Patch Size ) | [l FUMAY -3 B B 75 4E 35 ( Area-weighted Mean Patch Fractal
Dimension ) FI5R4E B 544 ( Patch Cohesion Index )4 &%, 75 50K - L £ BEH 44 ( Number of Patches) |
PEHSE BE (Patch Density ) | fiz K BEHR $8 % ( Largest Patch Index) | J&] + 1] B 43 4E %0 ( Perimeter-Area Fractal
Dimension) \ R4EJE ( Contagion ) FIF A Z £ 4544 ( Shannon’s Diversity Index)6 S84k,

FRF T MR SPSS BRAT T 5 ) e WA Jay 3K B A 2R A3 B a0 A, AR 5 22 ST K T 85%
JE T RAR R A TE Y AR SR A2 AL B Bl T

3 HBREHS

3.1 SOUHEL K 25 AR Ak

FRIEBPUA A 5 31 iR FHBCHE AN 300 9 2030 4F - R F G 5, 45 4% SEULR R s 25 AR Ak A e dn 18] 2.3
Jizm o M2 BT UL, 1980—2000 4 A [R] , 45 5 WS AU MR AS A AN B 3, AR A A /K SR AU N T 14.91 km?,
HEHLTE R T 15.41 km®, 7E 2000—2017 478 [0] , 8152 FH B A b T FR 22 10 300 A s 88 448 o, T4 3 43 Sl 18
T 7.80 km>H1 58.66 km?> , FH K2 /K I i AR 2 T 56.04 km?, [ VETE DX IR0 i 17 A 5 LA 78% R3] 60% ., M
2030 AFEFIE SR E , Ak I H b A b AR 20 51 20820 2 0.90 km?® Fi1 19.34 km? , I 7K AR i [ FR 43
H 2B M) 285.91 km® Ml 10.23 km?, 3 X AR FTAR (5 233K 3] 90% , MR LAY AR 5 b 2538 8 3%, —
L QTR S: U= VRS | ERLT R 15 =0 el T 2 d L e R I L QAR G B I R 5 S R T B & SR Ko = U S
UG 2 5 R A S EE AR AR B, LA 43 3 A4 Bsf 1] BEXT 1 3 0 DX IaRadh £ S5 W05 % 4 4 407, LAk 45 2R
m#E£ 2.3 4 iR,

400.00 .
LIE= 97450 AN ) &1 MREH W i
7.19 6.1 7.70 15.23 15.50 0.90
300.00 |
E
N
S
£ 200.00 F
&
=
100.00 |
0 . . . . L1934
1980 1990 2000 2010 2017 2030
Ay Year

2 B¥EENEEERANEZL
Fig.2 Area change of landscape types in Baiyangdian Lake

http ; //www.ecologica.cn



20 4 Bl S PR TE X S WA R s S 28 Ak St o it 7169
20004 - u N
b "
T %y
. ﬁ‘q*‘}- -
bt ey
» Y
0 10 km
I st N B TP FUNGE YR Wi
3 BAE¥REENEB=ETL
Fig.3 Spatial changes of landscape types in Baiyangdian region
£2 AR 1980—2000 £ 5 WA E R km?
Table 2 Landscape type conversion in Baiyangdian region from 1980 to 2000
N } wHIH , . . N
1980—2000 WL 8 i WTiﬁ i if ﬁf WA bk e it
Landscape types from 1980 to 2000 Dryland . Lakes Pond Mudflat Sum
meadow construction
b Dryland 59.94 0.10 6.71 0.02 10.41 77.18
MREEHL Woodland meadow 0.47 0.47
FEBE b Land for construction 7.19 7.19
W Lakes 2.67 0.10 2.77
3iJE Pond 0.27 0.27
WA Mudflat 1.83 0.41 40.28 7.02 178.94 228.47
St Sum 61.77 0.47 7.70 49.66 7.31 189.45 316.36
£3 BERERE 2000—2017 £ 2 M ER R/ km?
Table 3 Landscape type conversion in Baiyangdian region from 2000 to 2017
jrdaih: . s . . v
20002017 BT KW R LA WEW R e Ml
Landscape types from 2000 to 2017 Paddy field Dryland . canals Lakes Pond Mudflat Sum
construction
| Dryland 11.32 43.91 1.95 0.00 0.68 0.49 3.42 61.77
FRHEHL Woodland meadow 0.47 0.00 0.47
A% A Land for construction 0.12 1.42 3.72 0.04 0.42 0.39 1.59 7.70
W1 Lakes 0.20 1.62 0.96 30.34 0.00 16.54 49.66
Hi4% Pond 0.37 0.16 0.12 0.48 4.51 1.67 7.31
Fedth Mudflat 11.10 41.54 8.05 3.49 29.13 3.22 92.92 189.45
Bt Sum 23.00 87.45 15.51 4.60 61.05 8.61 116.14 316.36
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Table 4 Landscape type conversion in Baiyangdian region from 2017 to 2030
PREH AR

2017—2030 S A A Sl [OES WA Gk e Bt
X Woodland Land for )
Landscape types from 2017 to 2030 Dryland . Canals Lakes Pond Mudflat Sum
meadow construction
7K H Paddy field 2.50 20.50 23.00
L} Dryland 16.96 70.49 87.45
FEBEFHH Land for construction 10.13 0.90 4.48 15.51
4 canals 0.14 4.46 4.60
W Lakes 61.05 61.05
Y% Pond 7.19 1.42 8.61
WL Mudflat 104.38 11.75 116.14
Bt Sum 19.47 10.13 0.90 0.14 272.54 1.42 11.75 316.36
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7T A SH i DX R 7 Ml B B9 R s e 4 DX A 25 AR B B 10 S e R P N R B T PR E
DX AR S RS E B A

4 Hig

(1) FVEDE XU R T 25 4 78 1980—2000 4F 11 (] A2 fb AN i 2, (H7E 2000—2017 4F- 1 8], ¥k b 1] A
by | R FH b R R T R A A W 1) FE VR bR 43R Ry 25.58% , W Hb s LRI AR 7 LU A 78% T B EI] 60% .,
2017—2030 4F31 1] | B s A0 355 FH g 30 90 e ot | A0 360 ) V52 e S5 WG 40 75.79% |, JE 3t S 00 T AR o He &
K5 90%

(2) SOV SR A8 B AT 45 R R |, 1980—2017 AF- 1A A], Wk My 5o WL AR 3 B8 5 K, o A S v (RO R Bt &2
F AL PR A SRR I T O PR ) B R S BT T e, R RN B B 4 B 1A K R 5 S A
FT 23.51 /10 a F10.07/10 a, SOULZEE A SBEAE 1990 4Rk B, SoULE & FEAE 2017 4RR R,
A 2030 4F WA S MR F SO A PR 5, BEH o A AR (E A e PR R X el O R 3 3 P AR
AN T i 07 e -5 2 (3
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7174 JAE = 40 4

(3) FHEEDE SO Ja D S i 2 22t e 2 BF R 5, SRR oA 4 R R REE D 62.00% , R
AT, HAE TR A 2 R GEATAE IR AU, (EURfr DX 15 20 B 0T 19 98 T St Kt A PR 0 BRI A 25
it , X LEA it 2 0 R TS A SRS R A Akt 1 AR . AR S A KRB 2 5, S5 LS Sy A 5 [H 3R )

ARSCEET B B9 5 399 R FRSCHR , of A T DAy g st S5t WA =) s 28R HEA T T 0T, [l 4545 2017
R PR S0 PR DE R AR S5 AR SR S AT T BUIR A, R4 R T R ML B R — 2 Y
S, AE i TR AR IR R , AR SCHE AR AR 5 B RS UL S5 K 8 7 M 7 DB AF AR AR Z AN, fEtE
FT AR Jo 7 5 1 T SR T 2 0 DX BAR ) A 30, R 25 B X T | o fE el s 2% T R St ) X T
T8 DX BT LA KK T8 3 A1 BRI RE W o A6 5% A R 3R Bl 204 75T, 8 S5 WA Jey ek R 2l DR 2 4w iz 56 2R T 7 3
AT oed . BEE B TENRH A AR SR AROR G T XGRS DA R A 25 R b e 25 7 T A TR AT ST
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