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1. Coastal wetland changes  



1.1 Yellow sea Ecoregion in PR China 

Å Yellow sea Ecoregion in PR China 
covers 11 provinces/regions in China 
along EAAFP, with a total area of 
about 5.7959 million hectares 
(State Forestry Administration in 
China,2013 ).  

Å To date, seven coastal nature 
reserves have joined EAAFP, i.e., Yalu 
River Estuary NR, Liaohe River 
Estuary NR, Nandagang Wetland NR, 
Yellow River Delta NR, Yancheng NR, 
and Chongming Dongtan NR. 



1.2 Provide important habitat for waterbirds 

Å 11 threatened species of 
water birds under IUCN 
Red List were recorded, 
which are distributed in 
91 sites. 

Å 57 species of waterbirds 
were recorded in 83 
sites, in which the 
population of 
waterbirds exceeds 1% 
of estimated global or 
flyway population of the 
waterbirds  



1.3 Wetland changes in Yellow sea Ecoregion-
Coastal line extraction  

Method 
Å Using the satellite 

imageries of Landsat 
TM and OLI/TIRS of 
2009 and 2016. 25 
sciences of imageries 
were collected for year 
2009, and 23 for 2016. 
All the coastal lines of 
the Yellow Sea of China 
are covered, as well as 
North Korea, South 
Korea. However, in this 
report, we focus on the 
coast of China in the 
Yellow Sea Region.  

Satellite imageries used in coastal lines extraction 



1.4 Wetland changes in Yellow sea Ecoregion-
Coastal line extraction  

Method 

Å The coastal lines of the 
Yellow Sea were extracted 
and classified followed the 
categories systems.The 
imagery resolution is 30 m. 
Coastal lines of the Yellow 
Sea are classified into three 
types: Natural coast line, 
Reclaimed coastal lines, and 
coastal lines under 
reclamation. Each contains 
several sub-types. 

Categories systems 



1.5 Wetland changes in Yellow sea Ecoregion-
Coastal line change  

Outputs 

The investigation of 
Chinese coastal line 
Yellow Sea based on 
satellite remote sensing 
imageries showed that 
the natural coastal line 
occupies 29.9% of the 
total coastal line length 
in 2009. This ratio 
declined to 21.7% in 
2016. 

 

Status of coastal line in 2009 (Left) and 2016 (right) 



1.6 Wetland changes in Yellow sea Ecoregion-
Coastal line change  

Outputs 

Å In Liaodong Bay, the natural 
coastal occupies 28.1% in 2009, 
and 27.75% in 2016.  

Å For Bohai Bay, which covers 
coastal line of Tianjin and part of 
Hebei, the ratio of natural 
coastal lines just occupies 
19.45% in 2009, and 15.23% in 
2016. Actually, there almost is 
no natural coastal line left in 
Tianjin. Ports, roads, residential 
buildings and fish farming dikes 
reshaped the coastal lines. 

Status of coastal line reclamation in Liaodong bay and Bohai Bay 



2. Priority areas for waterbird 

habitat conservation  



2.1 Priority area identification  

Å Using 20 years of continent-
wide citizen science data, we 
assess population trends of ten 
shorebird taxa that refuel on 
Yellow Sea tidal mudflats. 
 

Å Seven of the taxa declined at 
rates of up to 8% per year. Taxa 
with the greatest reliance on 
the Yellow Sea as a stopover 
site showed the greatest 
declines 
 

Å Priority area need to be 
identified as soon as possible 
so as to save endangered 
migratory birds 



2.2 Priority area identification-Data 

Waterbird 
distribution  

ωBird Watch China 

ωAsian waterbirds 
survey 

ωChina Coastal 
Waterbirds 
Census 

ωLiterature review 

Conservation 
status 

ωWetland NR 

ωMarine NR 

ωMarine special 
protected area 

Other data 

ωWetland 
distribution
̂LULC2010̃  

ωWorld Waterbird 
Population 
Estimate Edition 
5̂WPE5̃ 

ωIUCN redlist 



2.3 Priority area identification-Criteria and thresholds  

Criteria Provisional thresholds for identifying priority sites 

Criteria 1 

Sites in which a globally threatened 

species regularly occurs in 

significant numbers 

Presence of a single individuals for Critically 

Endangered(CR) and Endangered(EN) species; 

Presence of 30 individuals (or 10 pairs)  for Vulnerable 

species (VU) 

Criteria 2  

Sites that hold a significant 

proportion of the flyway population  

Species population exceed 1% of global or flyway 

population (using the maximum value of each 

waterbird population in the single surveys) 

Criteria 3  

Sites that support a significant 

aggregation of individual waterbirds 

Supports 5,000 or more waterbirds 



2.4 priority area identification-Method 

Å The irreplaceability index(I) indicates the priority of a site  which is 
expressed as follows: 

 

 

 

Å Where ni denotes the population of i species of waterbirds at the survey 
point, and N denotes the population of i species on global or flyway 
according to WPE5 and s denotes the number of species at the survey 
points. A high value of I represents a high priority.  

 

Xia Shaoxia, Yu Xiubo, Spike Millington et al. 2016.  Identifying priority 

sites and gaps for the conservation of migratory waterbirds in Chinaós 

coastal wetlands. Biological Conservation. 210, 72-82  



2.5 Priority area identification-Outputs 
Threatened waterbirds under IUCN Redlist 

Threatened 

waterbirds 
under 
IUCN 
Redlist 

22 
(species) 

CR 2  

EN 3 

 VU 6 

Sites where many threatened 

waterbirds occur: 

Liaoning:  

Yalu River Estuary NR 

Dandong Port coast 

Liaohe River Estuary NR 

Shandong̔  

Yellow River Delta 

Tianjin̔Beidagang wetland 

Hebei̔  Beidaihe 

Jiangsu̔  

Rudong mudflat (Xiaoyangkou) 

Lianyungang wetland 

Yancheng NR 

Shanghai̔   

Chongming Dongtan, Hengsha 

Dongtan 

Zhejiang̔Yongqiang coast 

Fujian̔ Minjiang River estuary NR 

11 threatened species 
of water birds under 
IUCN Red List were 
recorded, which are 
distributed in 91 sites 



2.5 Priority area identification-Outputs 

Sites met Ramsar 1% criteria 

57 species of 
waterbirds 
were 
recorded in 
83 sites, in 
which the 
population 
of 
waterbirds 
exceeds 1% 
of estimated 
global or 
flyway 
population 
of the 
waterbirds  

more than 10 species which meet Ramsar 1% 

criterion̔ 

Liaoning̔Liaohe River Estuary NR, Yalu River 

Estuary NR, Dandong Port coast, Zhuanghe coast 

Shandong̔ Yellow River Delta 

Tianjin̔Beidagang,  Hangu coast 

Hebei̔ Haixing wetland&Huanghua Port 

Jiangsu̔ Yancheng NR, Rudong  

Lianyungang wetland 

Shanghai̔ Chongming Dongtan 

Hengsha Dongtan, Nanhui Dongtan 

Zhejiang̔Hangzhou Bay 

Guangdong̔ Deep Baŷ including Mai Po and 

Futian,  Gongping Dahu NR 

Fujian̔Minjiang River Estuary wetland, 

Quanzhou Bay 



2.5 Priority area identification-Outputs 
Population abundance of waterbirds 

The maximum 
population of 
water birds in 
single surveys 
which exceeds 
5,000 were 
recorded in 44 
sites. Among 16 
sites, the 
maximum 
population of 
water birds in 
single surveys 
which exceeds 
20,000 were 
recorded. 

sites in which the population of water 
birds exceeds 20,000̔ 
Liaoning̔ 
Dandong Port coast, Liaohe River Estuary 
NR, Yalu River Estuary NR, Zhuanghe coast 
Hebei̔ 
Luannan wetland, Cangzhou Haixin 
wetland, Huanghua Port, Beidaihe 
Jiangsu̔ 
Nantong Rudong mudflat, Yancheng 
Dongtai coast 
Lianyungang wetland 
Shanghai̔Chongming Dongtan 
Shandong̔ 
Yellow River Delta, Laizhou Bay 
Tianjin̔ 
Binhai New Area mudflat, Beidagang and 
surrounding mudflats 
Guangdong̔ 
Shenzh Baŷ including Mai Po and Futiañ  



2.5 Priority area identification-Outputs 
Priority ranking-Irreplaceability Index 

Top 20 priority sites̔ 
Liaoninĝ4̃̔ 
Dandong Port, Yalu River Estuary NR, 
Liaohe River Estuary NR, Nanxiaohe 
wetland 
Shandong ̂1̃̔ 
Yellow River Delta 
Tianjin̂1̃̔Beidagang 
Hebeî2̃̔Luannan wetland, Haixing-
Huanghua Port 
Jiangsû5̃̔ 
Rudong (including Xiaoyangkou), Dongtai 
coast, Yancheng NR, Lianyungang wetland, 
Jianggang  
Shanghaî1̃̔Chongming Dongtan 
Zhejianĝ4̃̔Hangzhou Bay, Lingkun 
Island, Wenzhou Bay, Yongqiang coast 
Guangdonĝ1̃̔ 
Deep Bay(Futian and Mai Po) 
Fujian̂1̃̔Minjiang River Estuary NR 

110 Priority sites 

Sites with 
globally 
threatened 
species 

91 
sites 

Sites with 
species 
population 
exceed 1% 
or above 

83 
sites 

Sites that 
supports 
5,000 or 
more 
waterbirds 

44 
sites 



2.5 Priority area identification-Outputs 
Conservation status and gap analysis 

Generally poor conservation status of coastal 

wetlands in China̔  

Only 20.4% of coastal wetlands in China have 
been legally designated as protected areas, 
much lower than the mean wetland protection 
rate across China (43%). 
  
A significant gap in coastal wetland 
conservation: 
Our study indicated that: 67 (60.9%) of 110 
survey sites that have reached the criteria of 
Ramsar sites or the protected areas along 
EAAFP have not yet been designated as 
protected areas. 



2.5 Priority area identification-Outputs 
11 coastal waterbird habitats that are urgently needed to be protected in China 

We suggested building 8 new nature reserves: 

ŵLuannan Coastal Wetland 

ŶTinajin Coastal Wetland(Hangu ) 

ŷLianyungang Coastal Mudflat    (incl. Linhongkou and Liezikou) 

Ÿ Jiangsu Ganyu Mudflat Wetland 

Ź Rudong Mudflat (Xiaoyangkou) 

ź Shanghai Coastal Wetland (incl. Hengsha&Nanhui Dongtan) 

Ż Hangzhou Bay Wetland  

ż Wenzhou Bay Wetland 

 
We suggested expanding the scopes of three existing NRs: 
ŵ Include Panjin Nanxiaohe Wetland into Liaohe River Estuary 
NNR 

Ŷ Include Dandong Coast and Neighboring Areas into Liaoning 

Yalu River Estuary National 

Nature Reserve 

ŷ Include Dongtai Mudflat (Qionggang and Taizini) into Jiangsu 

Yancheng National Nature Reserve 

 



3.Impacts and Follow-up Actions 



Release of the findings and recommendations 

Release of research findings for the 
Blueprint Project on 19 October 2015 



3.1 Impacts of the studies 

In July 2018, the Central Government released Guiding Opinions of the State 
Oceanic Administration on Strengthening the Management and Protection of 
Coastal Wetlands  

ü To set the protection targets for effective protection of typical 
representative coastal wetland ecosystem (not further reclamation nor 
filling-up) by 2020, 

ü To establish a number of new marine nature reserves and special marine 
reserves of coastal wetland at the national and provincial levels 

ü To restore damaged coastal wetlands.  

The Guiding Opinions was the turning point for the policy changes from 
άǳǘƛƭƛȊŀǘƛƻƴέ ǘƻ άǇǊƻǘŜŎǘƛƻƴέ ƻŦ Ŏƻŀǎǘŀƭ ǿŜǘƭŀƴŘǎΦ 



3.2 Effect of land reclamation on waterbird habitats 

      The output of Zonation was divided into four grade: low suitable are, high suitable area, 
very high suitable area and extremely high suitable area. We retained last three grade as 
suitable distribution area for 46 shorebirds species. Total area was 4523 km² 



3.3 Coastal Waterbirds and Habitats Database  

The function included bird recording, album browsing, resource 
comparison and user communication, and these had been completed 



3.3 Coastal Waterbirds and Habitats Mobile APP 

The feature includes species records, important birdwatching 
area selection and last visited birdwatching area selection 
 



3.3 Coastal Waterbirds and Habitats ς Bird Idification  

Collecting and cleaning 
waterbirds pictures 

Pictures storage is 5.6GB, 
31369 photos 



3.3 Coastal Waterbirds and Habitats Satellite Image Processing 

Tianjin Port 

Liaohe Estuary 

Shenzhen Bay Yellow River Delta 

Yancheng NNR 



3.3 Coastal Waterbirds and Habitats GPS tracker 

Clean, analyze and visualize the data collected by the GPS 
tracking device on the waterbirds. (example: bean goose) 



3.3 Coastal Waterbirds and Habitats Application (example) 

151 IBAs was identified, including 33 existing IBAs  



3.4 Conservation actions of endangered waterbirds and 
their habitats in the Yellow Sea ecosystem 

Funded by UNDP-GEF Yellow Sea Large Marine Ecosystem (YSLME) ςPhase II  

Pilot area 1. Hangu Coastal Wetlands, Binhai 
New Area, Tianjin 

Pilot area 2. Qinghe River Estuary Wetland, 
Lianyungang 



4. Summary 

Å Yellow Sea Large Marine Ecosystem is a typical macrosystem, and 
understanding of macrosystem needs a holistic approaches by 
integrating of ecosystem monitoring, bird and fishery survey, big 
data and deep learning, as well as biodiversity assessment and 
conservation mapping. 

Å Better understanding of the coastal wetland issues and informing 
the decision-makers and public are affective approaches to achieve 
the conservation targets. 

Å Citizen scientists could contribute more to bird and habitat 
conservation with applicable database and mobile APP. 
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