DY ELET B

Chinese Journal of Eco-Agriculture

MILERHEHAE SRR FRFIRESE R

F ¥, E F, 2 R, ARRA, & &, 44

Supply and demand characteristics and scenario analysis of coastal wetland ecosystem services in Hebei Province
QI Fei, WANG Feng, LIU Bin, FU Tonggang, GAO Hui, and LIU Jintong

TELEIREE View online: https:/doi.org/10.12357/cjea.20220941

TR BRI A S

Articles you may be interested in

HEAEF IR T A= 25 R G 55V e A A 23 M
Evaluation of agro—ecosystem services and analysis of irrigation benefit in the North China Plain

i E A SO R (P YES0). 2017, 25(9): 1360-1370
TS B A AR S R GRS AN T o LRI gR

Comparative study on two evaluating methods of ecosystem services at city—scale

i E A SO AR (P S0). 2018, 26(9): 1315-1323

ST M Z R MA S RGN 55 B9 A ST s W

Preliminary study on landscape design of ecological farms based on biodiversity and ecosystem service
H R A A AR AR (). 2020, 28(10): 1499-1508

ST S R GUN S5 MPSO-SOFMAZE 2% fy HIE K - BT I FE 31X

Regionalization of the matching degree of water, soil, and heat resources in Central Asia based on ecosystem services using PSO-
SOFM neural network

Hp A SR 2R (PP 0). 2021, 29(2): 241-255
A 25 RGN S5 AL B I 5 2 i
Progress of research regarding the trade—offs of ecosystem services

Hh A AR AR (TP S0). 2020, 28(10): 15091522
A SIS R 5 A= R G RG50Sl A K 21 7P

Evaluation of regional ecological carrying capacity coupling with landscape pattern and ecosystem services

i E AR RO AR (TP S0). 2019, 27(5): 694-704

PSR


http://www.ecoagri.ac.cn/article/doi/10.12357/cjea.20220941
http://www.ecoagri.ac.cn/article/doi/10.13930/j.cnki.cjea.170203
http://www.ecoagri.ac.cn/article/doi/10.13930/j.cnki.cjea.171159
http://www.ecoagri.ac.cn/article/doi/10.13930/j.cnki.cjea.200068
http://www.ecoagri.ac.cn/article/doi/10.13930/j.cnki.cjea.200412
http://www.ecoagri.ac.cn/article/doi/10.13930/j.cnki.cjea.200062
http://www.ecoagri.ac.cn/article/doi/10.13930/j.cnki.cjea.180910

PEESRLSE(FEY) 2023578 £311% H7H
Chinese Journal of Eco-Agriculture, Jul. 2023, 31(7): 1133-1144

DOI: 10.12357/cjea.20220941

FAE, B, X0, ATER, s, A b A 2 R GRS TR AR AR S SR A (0], A Al 2 (h
), 2023, 31(7): 1133—1144

QIF, WANGF, LIU B, FU T G, GAO H, LIU J T. Supply and demand characteristics and scenario analysis of coastal wetland eco-
system services in Hebei Province[J]. Chinese Journal of Eco-Agriculture, 2023, 31(7): 1133—-1144

LRGREMESRERSVERESHE=RIN

FOEYEOFY a0 #HRARL & 2 aem'

(1. P EBFEB S & E B 2ETR T Al GORAF T H O/ BB B Ak K 96U B S S0 =AM R N2 E T A SR =
HFEE 050022;2. HEBEREAY 6 100049; 3. WA REERR W 250011)

B E:EEBMATERASAERERT, HAREBMARRUE RO ESRERS A LBLN LA, TAHE
HAEXZGRS RN LBRESTHHARYF 5 ESZEHERUSE . AXBIP T EERER LW, 3¢
2000—2020 LR E R ESRERS O HLEERL R BHAES R ARS FRERTIFE, FURFTUIE
AT T IR A S R GRS TR, &5 AR AT T 2030 F A EBEEREFEE. EREA DA
B G A ST X B RN, EERIAEREREF R ESHEEFRD . 2) RAF &34 R A3 A dh,
FACE IR AT IR G e H IR, R T EA. B8 BAMXFRULLESRARSREEHHRMK, T
EHERALSMEBMASRERSFTREN EW g, 3) FALEE G @B AUE FALE & K 2B E RN 6.3%, (2
AR B8 3B T AR VT DA R AL R i K U SR R 4) WA v IR R W B K RS B A S AR LB,
KB EERS . KEFEEERE S NIF RS ZE AT EE R R EHESZE P, EART YT AL RS
B AEASZANRE, BK. BEMEXFZARSZARANLEFEHAESZELRETHER. 5) FRMT, B

HESES: X24

Supply and demand characteristics and scenario analysis of coastal wetland eco-
system services in Hebei Province

QI Fei'”, WANG Feng'”?, LIU Bin’, FU Tonggang', GAO Hui', LIU Jintong' "
(1. Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences / Key Labor-
atory of Agricultural Water Resources, Chinese Academy of Sciences / Hebei Key Laboratory of Soil Ecology, Shijiazhuang 050022, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Shandong Provincial Big Data Bureau, Jinan 250011, China)

Abstract: Coastal wetlands are located in ecotones of marine and terrestrial ecosystems. Studying the changes in ecosystem services
and human well-being caused by wetland areas can provide a reference for improving wetland ecosystem services, protecting coastal
ecological environments, and managing ecological security. This study analyzed the changes in the coastal wetland areas in the Hebei
Province, evaluated the supply of ecosystem services and the social demand for wetland ecosystem services in Hebei Province from
2000 to 2020, and quantitatively analyzed the supply and demand characteristics of coastal wetland ecosystem services based on the
supply and demand ratio. Finally, a scenario analysis was used to predict the supply and demand security of coastal wetlands in the
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Hebei Province by 2030. The results show that: 1) the ecological security of coastal wetlands in Hebei is threatened, mainly manifes-
ted by a reduction in natural wetland areas and wetland ecological corridors. 2) In addition to the increase in aquatic product supply
service, the supply of ecosystem services, such as the water resource supply, environmental purification, flood regulation, carbon se-
questration, oxygen release, and aesthetic landscapes in the Hebei coastal wetlands, has decreased. The demand for wetland ecosys-
tem services by society in the Hebei coastal area has increased. 3) Coastal wetlands in Hebei account for only 6.3% of the total coastal
area. Nevertheless, the flood regulation services that they provide meet the needs of the entire coastal area in Hebei. 4) Good ecologic-
al security status of the flood regulation services is present in the Hebei coastal wetlands. Aquatic product supply, water resource sup-
ply, and environmental purification services are currently key ecological security issues that require focus and are potential hazards
that may affect the future ecological security of the Hebei coastal wetlands. Carbon sequestration, oxygen release, and aesthetic land-
scape services are shortcomings in the future development of ecological security in the Hebei coastal wetlands. 5) Under the scenario
analysis, the scenario of strict wetland protection has the highest supply and demand ratio of ecosystem services, which is the best

scenario model for the future development of the coastal wetland ecosystem in Hebei.

Keywords: Coastal wetland; Ecosystem services; Supply demand ratio; Scenario analysis; Ecological safety
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Fig. 1 Schematic diagram of the location and land use types of the coastal district in Hebei Province
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Table 1 Evaluation methods of ecosystem service supply of Hebei coastal wetland ecosystem
EBRGIRS Preg e T P
Ecosystem service Supply quantity calculation method Evaluation method
HEL M55 NG Py =B L AR it B4 R b T R Yy AL
Provisioning service Aquatic products supply Supply = supply of aquatic products per unit area x wetland area Quality assessment
(P) (AP, x10*t)
KRG Py =P IR BE AL IS5 I (DR T AR W E TG
Water resource supply Supply = the value of water resources supply service per unit area X wetland ~ Value quantity
(WR, x10° ¥) area assessment
TGS Hrib oK BT Pyt =FA A AR ALK B IR S5 i (AR s T AR Mr{d AL
Regulating service Water purification Supply = value of water purification service per unit area X wetland area Value quantity
(R) (PW, x10° ¥) assessment
I RERLTI by =B (57 T AR Y PR K A R b T A e AL
Flood regulation Supply = unit area adjusted flood value x wetland area Value quantity
(RF, x10°¥) assessment
SRR S B3 Hhgs =163 MBI AR < —ARBR PR Y & o AN IIAR I A T i TR
Supporting service Carbon fixation Supply =1.63 x wetland area x carbon content in CO, x net primary Quality assessment
(S) (FC, x10* t) productivity (NPP) per unit area
=2t b2 =119 Rl [T R < BT T AR AV A 7 o YIBTiAL
Oxygen release Supply =1.19 x wetland area x NPP per unit area Quality assessment
(RO, x10*t)
ARG Fe M by =B L T AR SCAB IR S5 M (I b i A B RIS
Cultural service Aesthetic landscape Supply = value of cultural services per unit area x wetland area Value quantity
©) (AL, x10"¥) assessment
2 AHUREEMESRERSEREGESE
Table 2 Estimation method for service demand of Hebei coastal wetland ecosystem
EBREIRS TR PPl
Ecosystem service Demand estimation method Evaluation method
eSS K kg R = ABPK P iR < B A Y A
Provisioning Aquatic products Demand = demand for aquatic products per capita x total population Quality assessment
service supply (AP, x10* t)
(P) IKGERALLS TR = A K B FDoK A MrE AL
Water resource Demand = water consumption per capita x total population x water price Value quantity
supply assessment
(WR, x10° ¥)
VA9 IR S5 K B TR am= AR TG K i< SN <R R i WA T AG
Regulating service Water purification =~ Demand = domestic water consumption per capita x total population x water purification Value quantity
(R) (PW, x 10° ¥) price assessment
UEREREYIN T SR =7 ORI A B AT Y [ ™ W BTG
Flood regulation Demand = new fixed assets in the water conservancy construction year Value quantity
(RF, x10°¥) assessment
SRR S Eil7s TR = AR R B Yy s EAG
Supporting service  Carbon fixation Demand = carbon demand per capita x total population Quality assessment
(S) (FC, x10* t)
B TR = A AT R EA D Yy A
Oxygen release Demand = oxygen demand per capita X total population Quality assessment
(RO, x10* t)
AR S EEEM TR = A BRI Do < A H W EEITAS
Cultural service  Aesthetic landscape Demand = travel cost per capita x total population Value quantity
(@) (AL, x10° ¥) assessment
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Tangshan and Qinhuangdao Coastal Wetland T Constructed wetland 112.24 182.41
(TQ) 1B 25 JBETE Wetland ecological corridor 5.27 7.73
F S FH Total wetland area 217.84 211.22
TR [ 2R 75 Natural wetland 144.71 99.56
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Fig. 3 Supply of different ecosystem services for different wetland types in Hebei coastal wetland in 2000 and 2020
P. R, SHICHMANHEAIRS . WHATIRS . SCFER S AL S AP . WR . PW. RF . FC. RO Fll AL 435I /K= fh it 45 (x10% t), 7K ¥¢
TEHEST (<10°%) . KT (<10°%) . JETTHEK (<10° %), 8K (<10° 0. BER (x10%t) L FM (<10 9. NW 4 [ 4838, CW Sy A T3, WEC
iR A 5B . P, R, S and C are provisioning service, regulating service, supporting service, and cultural service; AP, WR, PW, RF, FC, RO and AL are

aquatic product supply (x10° t), water resource supply (x10° ¥), water purification (x10° ¥), flood regulation (x10° ¥), carbon fixation (x10° t), oxygen release

(10" t) and aesthetic landscape (x10° ¥). NW is natural wetland, CW is constructed wetland, and WEC is wetland ecological corridor.

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

T 35 FEAE LI A 7S R A RS T AR S 1139
70 F 2000 ECZmTQ 60 [ 2020
50
N
E 40
a
i 30
$ 20
10
0

BRGNS JSH Type of ecosystem services

B 4 2000 £7502020 FAHUE SR ARXIEHESRERSHE RS
Fig. 4 Supply of ecosystem services in different regions of Hebei coastal wetland in 2000 and 2020
P, R. SHICHMl A RS . WA IRS . LHEIRS MLk S ; AP . WR . PW, RF . FC. RO Fl AL 435I /K F= b4 (10 1), /K%
TS (<10° ). ALK (<10°9) . JHATHK (x10° %), B#R (<10° ) BE (x10* t) M2 (x10° ¥ CZ R INIE IR, TQ 4 FEZE IR
Hi. P, R, S and C are provisioning service, regulating service, supporting service, and cultural service; AP, WR, PW, RF, FC, RO and AL are aquatic product
supply (<10 t), water resource supply (x10° ¥), water purification (x10° ¥), flood regulation (x10° ¥), carbon fixation (x10* t), oxygen release (x10* t) and aes-
thetic landscape (x10° ¥). CZ is Cangzhou Coastal Wetland, and TQ is Tangshan and Qinhuangdao Coastal Wetland.
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Fig. 5 Increase rates of service demand of Hebei coastal wet- BRGNS AT RS 5 57K 5 1 LU,
land ecosystem from 2000 to 2020 R T RS R GRS B 22 AR, 2 T
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service; AP, WR, PW, RF, FC, RO and AL are aquatic product supply, wa- %H 2020 E'E{Tjt r{ﬂimé'“‘g\ﬁ‘ﬂﬁ% E/JZ: Hﬁi%u
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oxygen release and aesthetic landscape.
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Fig. 6 Demands for ecosystem services in different regions of Hebei coastal wetland in 2000 and 2020
P. R, SHICHMI MRS . W MRS . RS FSCILRS; AP . WR . PW. RF . FC. RO il AL 40l /K 2= 45 (x10% o). K%
TRALL (x10° ). ALK (<10°9) . TR (<10° %), BERR (<10° ). BEA (<10 ) FEZERW (x10° Y. CZ R i MEEIG I Hb, TQ A J§ % I i
i, P, R, S and C are provisioning service, regulating service, supporting service and cultural service; AP, WR, PW, RF, FC, RO and AL are aquatic product
supply (x10* t), water resource supply (x10° ¥), water purification (x10® ¥), flood regulation (x10° ¥), carbon fixation (x10* t), oxygen release (10" t) and aes-
thetic landscape (x10° ¥). CZ is Cangzhou Coastal Wetland, and TQ is Tangshan and Qinhuangdao Coastal Wetland.
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Fig. 7 Supply-demand ratios of Hebei coastal wetland ecosys-
tem services in 2000 and 2020
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Fig. 8 Supply-demand ratios of ecosystem services in differ-
ent regions of Hebei coastal wetland in 2000 and 2020
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Fig. 9 Forecast of ecosystem service supply (a), demand (b) and supply and demand ratio (c) under different scenarios of Hebei
coastal wetland
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wetlands; Scenario @) refers to the reasonable development of wetlands, and Scenario 3 refers to the strict protection of wetlands.
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