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Abstract: The Yellow River Delta wetland area is one of the key areas for the development and protection of the Yellow
River Basin and is an important part of maintaining the health of the Yellow River, with high biodiversity research value,
which is of great significance for the ecological protection and high-quality development of the Yellow River Basin. The

Yellow River Estuary region has become a candidate area for national park designation, but the habitat quality in this area
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has significantly changed due to sediment variations and human activities. The InVEST (Integrated Valuation of Ecosystem
Services and Tradeoffs) model was used to evaluate the temporal and spatial changes in terrestrial habitat quality in the
construction area of the Yellow River Estuary National Park from 1990 to 2020. The research results show that the average
habitat quality of the terrestrial area of the Yellow River Estuary National Park construction area improved from 0.635 in
1990 to 0.648 in 2020, and the areas with improved habitat quality accounted for 85.83% of the study area. However, the
percentage of areas with very high habitat quality decreased from 19.84% in 1990 to 0.87% in 2020, and the area of high-
value aggregation also decreased from 7.23% to 0.29%. The rate of change in habitat quality from 1990 to 2020 ranged from
-0.71 to 0.70, with areas of reduced habitat quality concentrated near the coastal zone and along the Yellow River, and
areas of increased habitat quality concentrated in and around residential areas. The evolution of the Yellow River Delta area
is positively correlated with the habitat quality, and the habitat quality in the national park construction area was higher than
in other areas. This paper also proposes suggestions for improving the habitat quality of the Yellow River Estuary National
Park construction area including; strengthening the top-level design of integrated protection and restoration, considering the
internal and external effects of ecological protection and restoration measures, and implementing measures in different areas ;
continuously promote scientific research and exploration, strengthen ecological environment monitoring and assessment, and
research and develop technologies to enhance the biodiversity of saline and alkaline land; international advanced concepts,
management strategies and technological experience could be utilized to enhance sustainability in the planning and
implementation of ecological protection and restoration measures. These findings offer valuable insights into the integrated
ecological protection and restoration of the Yellow River Estuary National Park construction area and the Yellow River Delta

region in which it is located.

Key Words: habitat quality; InVEST model; spatial aggregation; spatial-temporal evolution; Yellow River Estuary

National Park
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Fig.1 Geographical location map of the research area
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Table 1 Maximum stress distance, weight and spatial attenuation types of threat source factors

I B KA FE RS/ km WE 23 ) IR
Threat source Maximum stress distance Weight Spatial attenuation types
/K H Paddy field 4 0.6 B

544t Dry land 2 0.4 bk
WA Urban land 10 1 gk

AT & B 5 Rural residential area 5 0.7 FER
HAbFEBEH Other construction land 8 0.8 Sk

x2 TFARBEEEEEREEFHEYE
Table 2 Habitat suitability and threat factor sensitivity of land use type

2 ) JKH St WM AT B F A oAl g% I
Land class Habitat Paddy field Dry land Urban land  Rural residential area Other construction land
JK I Paddy field 0.4 0 0.1 0.5 0.3 0.2
5S4 Dry land 0.2 0.2 0 0.5 0.2 0.2
A A Forest land 1 0.8 0.8 1 0.8 0.6
Mk Open forest land 0.6 0.8 0.8 1 0.8 0.5
HAb#RHE Other forest land 0.6 0.6 0.6 0.9 0.8 0.5
T T HOH High-cover grassland 0.9 0.7 0.7 0.9 0.8 0.6
H 7 25 FH Medium-cover grassland 0.7 0.4 0.4 0.6 0.5 0.3
{178 35 S b Low-cover grassland 0.5 0.3 0.3 0.6 0.4 0.4
A River 0.6 0.7 0.6 0.8 0.6 0.4
T Lake 0.8 0.7 0.6 0.8 0.7 0.5
IKEHTYE Reservoir and pond 0.7 0.8 0.7 0.7 0.7 0.4
Wi Mudflat 0.7 0.6 0.6 0.8 0.7 0.5
A H Urban land 0 0 0 0 0 0
Akt fE RS, Rural residential area 0 0 0 0 0 0
HoAt 3 1% FI 1 Other construction land 0 0 0 0 0 0
bt Sandy land 0.1 0.2 0.6 0.8 0.7 0.6
AL Saline-alkali land 0.2 0.1 0.5 0.7 0.7 0.6
YA Marshland 0.7 0.1 0.3 0.8 0.8 0.7
R £ 3t Bare land 0.2 0.1 0.5 0.7 0.6 0.6
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Table 3 Hot and cold spot z-scores and confidence level

VAR - B
Hot and cold spot type z-scores

et FHUH Extremely significant hot spots >2.58 <0.01
2N Significant hot spots 1.96—2.58 <0.05
#A5 Hot spots 1.65—1.96 <0.10
3k .3 1 Inconspicuous regions -1.65—1.65 —
& 15, Cold spots -1.96—-1.65 <0.10
B3EYR 1 Significant cold spots -2.58—-1.96 <0.05
I8 35 ¥8 1. Extremely significant cold spots <2.58 <0.01
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Fig.2 Terrestrial land use pattern of the Yellow River Estuary National Park from 1990 to 2020

1990—20004§
i 17K 5

B3 1990—2020 £F %7 O E 2R /A = biiEisE B 4 i FI B R BV B 56
Fig.3 Terrestrial land use pattern transition matrix of the Yellow River Estuary National Park from 1990 to 2020

2000 4F . 2000—2010 4EF1 2010—2020 4E =Nt B 1) -+ s 1) FH 28 B R 1 AR AR FE N & 3., 1990—2000 4F 7],
= b I S R A B b B SR BH A B AR AR P M5 A S R T b A Sk At I S R b, e BN 2

http ; //www.ecologica.cn



11 4] FECHR A BT I [ G el R X A 5 s YR 5171

30, R ) R 1) BR S AR i 17 R R RN JH 3t 2 508 BE N S0 2l DX Y AR B3 Dy 3 DX Il 2 i) ) 9%
S AT R4, 2000—2010 AR (8] /0 A48 1l T AR 2 524 O B 1l 368 1l 00 i b /K 3, 368 5 HG A 7 1
AR, X — I BN Z BRI, = f R R SR RS — @ B B BT I X0 5 i
W2 ) AR EL B | TR B T2 ik R, AR m A H 25 ™ 55 BOR S B R Ak J5 g i, 36
Sy ERBRA BT AR R4 . 2010—2020 45 (1], F 43 @ SUTT L Bkt , 350 T BEJE i T #F b DR S5 BOR 19 52t A2
(AN G B A SR bR 5 SR Bt 5 A TR P b AR Rty 2 o 300 b A % | A T Al S Nt S T R Nl 3 T M
S HABTER R TR, 55 A7 0 M e B Sy it K S P B e A S Bkt . B B B AR R 3k B
[ P 2 A5 SRy | 3 TR A5 N 200 sl v DXl b ] FHAS S A T
3.2 B R G bl B 05 B A SR 3 AL

HA T G0 Bl R X 1990—2020 4 il el A= 1 o A
BAREEN-0.71 £ 0.70 PSR RFATHR S 7T N I‘
13.86% , B 1 43 A7 FE 1 1 BRI B BT 9T I 5 2B 5 o o '
THE W IX 3R 85.83% , £ H 43 A 1 Ja R IX R L Ja 3 5 7%

” AR 57\
A B E XA 0.32% (E 4) o 0.70 L 2,}
L1 S E AT AR I B S A R e oo, Rag? =
by wﬁ

>z

T AN [ AR 3 28 85 0T 6 Ay g S OH L, 2R R
ArcGIS [ SR W7 5 RN 45 8] B 9, 45 A 10 53 IX 508 175 10 0  10km
WA= B T g3 AR B — M B AR 6 —
g 3250)  ARIEA IS TR PSR S AR TR A AR E LD B4 19902020 ERAAER A EMEEEERREELE
4, HUESE 4 BORVAMERIE 40T 2T 01 R 52 2 Rl s dsk Fig.4 Change rate of terrestrial habitat quality of the Yellow
ﬁﬁ%ﬁ@fﬁiﬁ)ﬁ%%é&&ﬁ rl? Hﬁ( Fé—] 5) ) 1990— River Estuary National Park from 1990 to 2020

1995 4 WF5E IX A B3 o i S R B A DR KRR UE |, AR B o i

fen AR Y DX AR A LA T 60% H BB AR AE BT I, T 1995—2000 4, A 358 5 e S5 A1 114 X 5k 1 AR
7 HZWE K, 2000—2005 4F ], Az 58 BT S5 90k o/ A 0 i 1 7 LT B, AR 858 T IR X o LB K
HEDU AT A0 DR, — T B R R R RRUBR B, AR VDR b | = A IR il R il 358 26 1% 1 AR 2
37T, B K IRV B R T = AN RS (R I R A e AT ) = fA U L A A i,
IKAT S AR BT X S A A R R A 22, T 2005 A2 S5 B AR AR B I i S ORI 14 DX 3 e 2 N HL A 35 I
AR S DA T L) S R R B I AR B s A R i D L N R — R A SR B S
A BT T DX R A A B R H— S U %) AR B T R o 1 X 2 NSRS SRR IR, B
2010 475, X S8l AE B8 o i S G VA DR R UE | SF GOM IR A DX Sl A k2L

x4 ERRESRIRE

Table 4 Habitat quality classification criteria

A BT R AL L A B T R 4K £
Habitat quality index Classification Habitat quality index Classification
0.0—0.1 fik 0.6—0.7 [
0.1—0.3 AR 0.7—0.8 B
0.3—0.6 — i >0.80 k=

255 BT BT 11 [ G2 el i DX A 35 otk 1) 2 B SR AE AR Ak (18 6) . 1990—2000 4, #Tm[ 1 [ 58
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Fig.5 Interannual variation of classification and proportion of terrestrial habitat quality in Yellow River Estuary National Park
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Fig.6 Interannual variation of spatial aggregation of terrestrial habitat quality in Yellow River Estuary National Park
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