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Abstract

Background: Despite an increasing number of surveys and a growing interest in birdwatching, the population and
distribution of Asian Dowitcher (Limnodromus semipalmatus), a species endemic to the East Asian—Australasian and
Central Asian Flyways, remains poorly understood, and published information about the species is largely outdated.
In boreal spring 2019, over 22,432 Asian Dowitchers were recorded in a coastal wetland at Lianyungang, Jiangsu Prov-
ince, China, constituting 97.5% of its estimated global population.

Methods: In 2019 and 2020, we conducted field surveys at Lianyungang to determine the numbers of Asian Dow-
itchers using the area during both southward and northward migrations. We also assessed the distribution and abun-
dance of Asian Dowitchers elsewhere along the China coast by searching literature and consulting expert opinion.

Results: The coastal wetlands of Lianyungang are the most important stopover site for Asian Dowitchers during both
northward and southward migrations; they supported over 90% of the estimated global population during north-
ward migration in two consecutive years (May 2019 and 2020). This area also supported at least 15.83% and 28.42%
(or 30.74% and 53.51% using modelled estimates) of the global population during southward migration in 2019 and
2020 respectively. Coastal wetlands in the west and north of Bohai Bay also have been important stopover sites for
the species since the 1990s. Although comprehensive, long-term monitoring data are lacking, available evidence sug-
gests that the population of the species may have declined.

Conclusions: The high concentration of Asian Dowitchers at Lianyungang during migration means the species is
highly susceptible to human disturbances and natural stochastic events. The coastal wetlands of Lianyungang should
be protected and potentially qualify for inclusion in China’s forthcoming nomination for World Heritage listing of
Migratory Bird Sanctuaries along the Coast of Yellow Sea-Bohai Gulf of China (Phase Il) in 2023. Additional research

is needed to understand Asian Dowitchers'distribution and ecology, as well as why such a high proportion of their
population rely on the Lianyungang coast.
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and Central Asian Flyways. It breeds during the boreal
summer in freshwater wetlands in steppe regions in dis-
junct areas extending from Russia, through Mongolia to
north-east China, and spends the non-breeding season
in coastal areas in Southeast Asia and Northwest Aus-
tralia; small numbers also occur in the Indian subconti-
nent (Birdlife International 2016; Mundkur et al. 2017).
China’s Yellow Sea coast serves as an important stopover
region for Asian Dowitchers during both northward and
southward migrations (Barter 2002; Yang et al. 2019).

The Asian Dowitcher was first listed in IUCN’s Red
Data Book in 1977 as “rare” (King 1981); currently it is
listed as “Near Threatened’, based on a 2008 global popu-
lation estimate of 23,000 birds (BirdLife International
2016). This population estimate is currently adopted by
Wetlands International (2020) in their Waterbird Popu-
lation Estimates 5, which identifies the 1% threshold
(viz. 230) used under Criterion 6 for the identification of
Wetlands of International Importance under the Ram-
sar Convention (2012). Wetlands International (2020)
also notes that the population is declining. Conklin et al.
(2014) noted that “insufficient data exist to evaluate sus-
pected population declines due to habitat degradation
on the flyway’, while Hansen et al. (2016) estimated the
population as 14,000.

On 13 May 2019, our survey team counted 22,432
Asian Dowitchers (97.5% of its estimated global popu-
lation- Wetlands International (2020)) on the Qingkou
Estuary tidal flat at Lianyungang, Jiangsu Province, China
(Yang et al. 2019), this being by far the highest number
of the species recorded at a single site along the East
Asian—Australasian Flyway (hereafter EAAF). It was
unclear, however, whether the high number in 2019 was
a rare incident due to factors such as poor weather, or
whether birds regularly stage at Lianyungang. It was also
unclear whether any other sites in China support (or used
to support) a significant number of Asian Dowitchers. To
answer these questions, we: (1) conducted field surveys
on the Lianyungang coast during southward migration in
2019, and both northward and southward migrations in
2020; (2) examined the species’ moult status and deter-
mined the adult;juvenile ratio during the field surveys,
and (3) 93 collated data from literature, as well as unpub-
lished count data, to better understand the distribution
and numbers of Asian Dowitchers in China.

Methods

Abundance, passage dates, adult:juvenile ratio and moult
at Lianyungang

We scheduled all surveys around high spring tides when
shorebirds are concentrated, thus facilitating count-
ing. During northward migration in 2020, we conducted
three surveys in late March, late April and mid-May
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respectively. During southward migration in 2019 and
2020, we conducted six and five surveys respectively
between July and October. We spread the southward
migration surveys over four months, because Asian
Dowitchers are thought to pass through China from
July to October (Higgins and Davies 1996; Y. Han pers.
obs.). Each survey lasted three to five days depending on
how many Asian Dowitchers were present in the study
area. For example, surveys in August lasted longer than
those in July and October, because the sheer number of
Asian Dowitchers was much higher in August, and we
conducted surveys repeatedly over several days to allow
more accurate assessment of the number of Asian Dow-
itchers among the high number of Black-tailed Godwits
(Limosa limosa) and Bar-tailed Godwits (Limosa lappon-
ica) present.

We adopted a survey protocol similar to that used
for the northward migration survey in 2019 (Yang et al.
2019). During each survey, a group of four to ten observ-
ers split into at least three groups to count shorebirds
at the Linhong Estuary (119.25° E, 34.79° N), Qingkou
Estuary (119.21° E, 34.83° N) and Xingzhuang Estuary
(119.19° E, 34.88° N) tidal flats as well as the high-tide
roosts (e.g. aquaculture or undeveloped ponds nearby;
Fig. 1). The numbers of Asian Dowitchers were recorded
using [x20-60] spotting scopes mounted on tripods,
x8-10 binoculars, and cameras, during three survey
periods: (1) immediately before high tide when shore-
birds stayed on tidal flats near the seawall; (2) during high
tide when shorebirds moved closer to the seawall or were
at supratidal high-tide roosts; and (3) immediately after
high tide when shorebirds dispersed or returned to the
tidal flat from high tide roosts. In addition to tidal flats,
supratidal high-tide roosts were also an important tar-
get of our surveys because shorebirds aggregated at sites
inside the seawall, especially during very high tides which
inundated the entire tidal flat (Choi et al. 2014a, 2019;
Jackson et al. 2019, 2020).

To estimate the total number of Asian Dowitchers dur-
ing the survey, while minimising the chance of double
counting, we first added up the number of individuals
recorded across all survey sites during each observation
period (i.e. before, during and after high tide). Then, we
used the largest sum among the three observation peri-
ods as the most conservative estimate for the species on
that day. We repeated the above procedure for each sur-
vey day and used the highest estimate within the survey
period as the final estimate of the number of Asian Dow-
itchers at Lianyungang.

During southward migration, we classified Asian Dow-
itchers as juveniles (birds hatched in the year when the
survey was conducted) or adults (birds hatched before
the year when the survey was conducted) based on
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Fig. 1 Map of the study area in Lianyungang and its location in northern Jiangsu Province, China (inset). Letters denote the locations of (a) Linhong
Estuary, (b) Qingkou Estuary and (c) Xingzhuang Estuary tidal flats. Most of the coastline is bounded by concrete seawalls, areas immediately on
the landward side of the seawall were mostly claimed in 2011. The major type of land use inside the seawall is aquaculture or undeveloped ponds
(shown in the darkest blue, mainly rectangle-shaped). A salt pond complex (shown in different shades of blue) and a wastewater basin (shown in
the lightest blue) are also present south of Linhong Estuary. Other colours denote dry land. Base image courtesy of Landsat
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plumage characters described by Prater et al. (1977)
and Zhang and Zhang (2018)—generally adult birds still
showed some breeding plumage, whereas juveniles were
washed buff with streaking on the breast; adult plumage
was more worn, whereas juvenile coverts, mantle and
scapulars were relatively fresh and neatly arranged, with
clear pale buff fringes. We used the age data to estimate
the adult:juvenile ratio during southward migration in
2019 and 2020. In the long-term, adult:juvenile ratio may
provide insights into the annual productivity of Asian
Dowitchers.

We used Thompson’s model to estimate the average
arrival dates, stopover durations and departure dates

for all Asian Dowitchers during southward migration
in 2019 and 2020 (Thompson 1993; Rogers et al. 2010;
Choi et al. 2016). Previous studies have shown that shore-
birds such as Spoon-billed Sandpiper (Calidris pygmaea)
and Nordmann’s Greenshank (Tringa guttifer) spend an
extended period on China’s Jiangsu coast to moult their
primary feathers during southward migration (Yang
et al. 2020). To determine whether Asian Dowitchers
also undergo primary moult during southward migra-
tion stopover, whenever possible we photographed birds
as they were stretching their wings, taking off, landing or
flying and examined these for evidence of primary moult
(Yang et al. 2020). Additional opportunistic photographs



Yang et al. Avian Res (2021) 12:38

of Asian Dowitchers taken during southward migration
between 2011 and 2018 on the Lianyungang coast were
included in the analysis.

Abundance and distribution in China

To better understand the distribution and abundance
of Asian Dowitchers in China, we acquired data from
two regular surveys: the China Coastal Waterbird Cen-
sus (hereafter CCWC) and the Yellow Sea-Bohai Region
Coordinated Waterbird Survey (hereafter YSBRCWS).
The CCW(C is organised by volunteer birdwatchers along
the coast of China (Bai et al. 2015). Between 2013 and
2019, CCWC surveys were made in 25 locations along
China’s coast; some locations were surveyed monthly for
the 7 years while others were surveyed irregularly from
year to year (Choi et al. 2020). The YSBRCWS is a coor-
dinated annual survey led by staff members of nature
reserves and wetland parks, as well as professionals and
volunteers from universities, research institutes and
NGOs. The YSBRCWS took place each year in April
from 2016 to 2019, and recorded waterbirds at 23 sites
around the Yellow Sea and Bohai Bay (Chen et al. 2016,
2017, 2018; Chen and Lv 2019).

Besides these regular surveys, we examined opportun-
istic records such as sightings submitted to eBird (Sulli-
van et al. 2009, 2014) and the China Bird Report Centre
(hereafter CBRC). On eBird, we downloaded China’s
Asian Dowitcher records up to April 2019. Similarly,
we retrieved all the Asian Dowitcher records since 2009
from CBRC’s current (http://www.birdreport.cn/) and
earlier  (http://www.szbird.org.cn/birdtalker.net/index.
asp) websites. Observations prior to 2010 were not read-
ily available online, so we obtained those records by
referring to the printed copies of the annual China Bird
Report for the period 2004—2009. Before analysing data
from eBird and CBRC, we treated multiple observations
with the same location coordinates, date and abundance
as duplicates, and dropped all but one observation within
each group of duplicates, so every observation retained
in our analysis would be independent.

All statistical analyses were performed in R v.3.4.3 (R
Core Team 2017), except for passage date analysis where
SYSTAT Version 12 was used instead (Systat Software
Inc 2007).

Results

Passage dates and abundance in Lianyungang

During southward migration, Asian Dowitchers started
arriving in Lianyungang in mid-July. Plumage charac-
ters suggested that these early-arriving individuals were
adults (that had possibly failed to breed successfully),
rather than immatures that had only undertaken a partial
northward migration. The number of Asian Dowitchers
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peaked in early August in both years, reaching at least
3640 and 6537 individuals on 4 August in 2019 and 2020
respectively (Fig. 2). Two weeks after the peak, numbers
dropped by a few thousands. The great majority of Asian
Dowitchers had departed by early September and no
more than 400 individuals were recorded after 4 Septem-
ber. Few Asian Dowitchers were observed at Lianyungang
in October (3 juveniles in 2019, and three individuals in
2020 that were too distant to determine their age; Fig. 2).
Based on our modelled estimates, during southward
migration Asian Dowitchers arrived at Lianyungang on
17 July£0.3 (SD) days on average and departed on 4
Aug=+18.9 days in 2019, with an average stopover dura-
tion of 18.4 days (n=6 rounds of survey). In 2020, the
average arrival date, departure date and stopover dura-
tion were 26 July+11 days, 15 August+17 days and
20 days, respectively (n=5 rounds of survey). The mod-
elled cumulative total number of Asian Dowitchers using
Lianyungang were 7071 individuals in 2019 (4937-9204
individuals 95% confidence interval) and 12308 (5341—
19275 individuals 95% confidence interval) in 2020,
which are substantially higher than the peak counts (3640
and 6537 individuals in 2019 and 2020, respectively).
During northward migration in 2020, a total of 21745
Asian Dowitchers were recorded on 12 May when 82.55%
individuals were at Qingkou Estuary tidal flat and the
remainder at Linhong Estuary high tide roosts. No Asian
Dowitchers were recorded in March, and only small
numbers in April (1730 individuals on 20 April) and June
(34 individuals on 20 June), suggesting that Asian Dow-
itchers passed by Lianyungang in a narrower time win-
dow during northward than on southward migration.

Adult:juvenile ratio and moult in Lianyungang
In 2019 and 2020, we did not record any juvenile Asian
Dowitcher prior to August. On 4 August 2020 amongst
the 498 individuals whose plumage details were clearly
visible, 8.03 +1.22 (SE) % were juveniles, and the juvenile
ratio was similar over the next 2 weeks (Additional file 1:
Fig. S1). The proportion of juveniles reached 11.8 £2.54
(SE) % (n=161) on 19 August 2019 and 20.041.59 (SE)
% (1=630) on 4 September 2019. By 18 September 2019
and 2020, up to 90% of the Asian Dowitchers observed
during the survey were juveniles. All three Asian Dow-
itchers observed on 2 October 2019 were juveniles
(Additional file 1: Fig. S1). In general, juvenile arrival and
departure times at Lianyungang were later than those of
the adults. Although we did not record any juveniles until
early August, photos from previous years showed that
juveniles (at least one individual) appeared at Lianyun-
gang as early as 31 July in 2011.

We examined 244 photographs of Asian Dowitchers
taken opportunistically at Lianyungang during southward
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Fig. 2 The number of Asian Dowitchers recorded at the Lianyungang coast in autumn 2019 and 2020. Each bar represents a single survey

migration between 2011 and 2020. A total of 346 birds
(including 270 adults, 59 juveniles and 17 individuals
with unclassified age) had extended wings; none were in
active primary moult or showed signs of arrested/sus-
pended moult of the primaries.

Abundance and distribution in China
Combining the observation records from all sources,
Lianyungang, as well as the North and North-west Bohai
Bay in China are the most important stopover sites for
Asian Dowitchers (Fig. 3). Observations from the CCWC
show that from 2013 to 2019, Asian Dowitchers were
recorded at 12 sites along China’s coast, but Lianyun-
gang was the only site with over 1% of the global popu-
lation. The only site with close to 1% of the population
(230) was Rudong in southern Jiangsu, with 200 individu-
als recorded in July 2016. Combining the CCWC records
with our survey results, we found that between 2013 and
2020 Lianyungang’s Qingkou Estuary tidal flat supported
>10% of the global population in 6 of the 8 years during
northward migration and in 2 years during southward
migration (Table 1).

Between 2016 and 2019, Asian Dowitchers were
recorded at seven sites of the YSBRCWS, but the only site
with >1% of the global population estimate was Luannan

(Additional file 1: Fig. S2), with 263 individuals in 2016.
All other sites had fewer than 50 individuals. Regular
birdwatching activity in Hong Kong since 1958 and sys-
tematic shorebird monitoring in the Mai Po—Inner Deep
Bay Ramsar Site which started in 1998 suggest that Asian
Dowitchers migrate through the area annually, but only
in small numbers (Carey et al. 2001). Out of the 41 north-
ward migration counts from 1958 to 1998, as well as 34
peak counts in northward migration seasons between
1999 to 2016, only four exceeded the 1% global estimates
[>300 individuals in 1985 and 1991 (Carey et al. 2001);
540 on 2 May 2003 (Yu et al. 2004); 428 on 28 April 2008
(Anon 2009)].

As to opportunistic observations, there were 951 inde-
pendent eBird observations of Asian Dowitchers, cover-
ing 14 provinces of China, with the earliest record from
1986. Among these observations, 11.46% reported the
presence of Asian Dowitchers without any abundance
information and 86.96% with a reported abundance
of fewer than 230 individuals (1% estimate of its global
population). Only 1.58% (15 observations) reported
more than 230 Asian Dowitchers (Additional file 1: Fig.
S3). These 15 observations clustered around Tianjin’s
Hangu coast ponds (117.98° E, 39.22° N, in North-west
Bohai Bay; Additional file 1: Fig. S2) during northward
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Fig. 3 The distribution of Asian Dowitchers in East Asia based on observations made between 1987 and 2019. Red, yellow and green dots denote
sites where over >10%, 1-10% and < 1% of the Asian Dowitcher global population was recorded respectively. The area of Bohai Bay (a) and
Lianyungang coast (b) are enlarged in the inset maps. Basemap courtesy of © Esri

Table 1 The maximum number of Asian Dowitchers recorded at Lianyungang’s Qingkou and Linhong Estuary tidal flats during
northward (March-May) and southward (July—October) migration seasons from 2013 to 2019

2013 2014 2015 2016 2017 2018 2019 2020
Northward migration 2800 1001 153 3000 3000 7730 22,432 21,745

12 May 10 Apr 3 May 7 May 13 May 7 May 13 May 12 May
Southward migration 800 700 500 10 1000 511 3640 6537

22 Jul 1 Aug 25 Jul 19 Aug 17 Jul 11 Aug 18 Aug 4 Aug

Counts over 1% of the population (230) are underlined. Counts over 10% are shown in italics

migration, and the Hebei coast (118° E, 39° N, in the
North Bohai Bay) during both southward and northward
migrations. Thirteen out of the 15 observations were sub-
mitted by members of the Global Flyway Network (here-
after GFN) who have been visiting Hangu and Luannan
annually since 2009 to survey shorebirds during north-
ward migration and whose records show that China’s
Bohai Bay supported over 1% of the global population of
Asian Dowitchers in 8 of the 10 years between 2010 and
2020 (GEN, unpublished data). In particular, Hangu coast
supported 1754 and 1703 Asian Dowitchers in May 2017
and 2018 respectively (Table 2).

Between 2002 and 2019, 235 opportunistic observa-
tions of Asian Dowitchers were submitted to the CBRC,
of which 95.32% included abundance information (Addi-
tional file 1: Fig. S4). Those observations show that the
Tianjin coast regularly supported over 230 Asian Dow-
itchers from 2005 to 2015, especially during southward
migration. The only other site with >1% of the population
was Shi Jiu Tuo (also known as “Happy Island”; 118.82° E,

39.13° N) in North Bohai Bay (Additional file 1: Fig. S2),
with 260 individuals in May 2005.

Discussion

Despite an increasing number of field records over time
(Additional file 1: Fig. S5), identification of important
stopover sites and determination of population trends
of Asian Dowitcher remain challenging. The latest field
records along the EAAF indicate that during both north-
ward and southward migration stopovers, this species is
strongly concentrated in two regions, namely Lianyun-
gang and Bohai Bay, with the former repeatedly hold-
ing almost the entire global population (>94.5%) of this
species during northward migration. This highlights the
global importance of this site.

In 2019, two areas in coastal China were listed as natu-
ral World Heritage sites (UNESCO 2019) for their signifi-
cance as migratory bird sanctuaries. China is currently
preparing the nomination proposal documents for addi-
tional sites for World Heritage listing under Migratory
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Table 2 Sites where > 1% of Asian Dowitchers population (230) were recorded
Site Maximum count Date recorded Season References
Lianyungang 22,432 13 May 2019 NM Yang et al. (2019)
Lianyungang 6537 4 August 2020 SM This study
North Bohai Bay (Shi Jiu He/Daging He, Hebei) 1100 12 May 1994 NM Barter (2002)
North Bohai Bay (Luannan, Hebei) 1754 8 May 2017 NM Hassell et al. (2019)
North-west Bohai Bay (Tianjin coast) 966 10-14 May 2000 NM Barter et al. (2001)
North-west Bohai Bay (Tianjin coast) 420 1 August 2010 SM Conklin et al. (2014)
North-west Bohai Bay (Tanggu, Tianjin coast) 1447 17 July 2009 SM This study
Bohai Bay 1153 2 May 2002 NM Barter et al. (2003)
Yancheng (coast between Zhou Gang and Dou Long 840 Between 22 April and 3 NM Barter (2002)

Gang) May 2001
Yancheng (Dongsha Shoals) 664 May 1996 NM Wang and Barter (1998)
Yancheng (Dongsha Shoals) 1320 1 September 1997 SM Wang and Barter (1998)
Deep Bay (incl. Mai Po and Futian) 540 2 May 2003 NM Yu et al. (2004)

NM and SM are abbreviations for northward and southward migration respectively. Only the highest count at each site during each migration period is shown in the

table

Bird Sanctuaries along the Coast of Yellow Sea-Bohai
Gulf of China (Phase II). In 2019, representatives from
the Lianyungang Municipal Bureau of Natural Resources
and Planning proposed the inclusion of Lianyungang to
the tentative list to ensure the integrity of the migratory
waterbird habitat (Wen 2019). Several sites on the Hebei
coast (including Luannan) were also on the list proposed
in 2019 (Wen 2019). It is to be hoped that these will be
successfully nominated in 2023, but this will require the
development and implementation of appropriate man-
agement actions.

Critical stopover sites for Asian Dowitcher

Although fewer dowitchers were recorded on south-
ward than northward migration the maximum single-day
count at Lianyungang during southward migration in
2019 and 2020 still represented a significant proportion
of the global population. This, together with the discov-
ery that over 90% of Asian Dowitchers were recorded on
a single day in two consecutive springs (Yang et al. 2019),
indicate that Lianyungang coast is the most important
stopover site for Asian Dowitchers.

The large number of Asian Dowitchers on the Lian-
yungang coast is not a one-off event, because high
numbers were also recorded here in the past. The rela-
tively low numbers reported before 2019 could be the
result of a lack of observers (only one observer in most
of the previous surveys) and the limited time spent
counting Asian Dowitcher when other waterbird spe-
cies also needed to be counted. It is also worth not-
ing that the peak number during southward migration
in 2020 was almost 1.8 times higher than that in 2019.

Likewise, their number on 18 August 2020 was three
times as high as that on the same date in 2019. We think
that this is because we managed to find more high-tide
roosts where Asian Dowitchers congregated in 2020,
rather than a major change in numbers present.

Although Asian Dowitchers do not undergo primary
moult in Lianyungang, our modelled estimates and
peak count records indicate that as many as 65,000
individuals stayed here for approximately 3 weeks in
2019 and 2020 during southward migration. Three sat-
ellite-tagged Asian Dowitchers from Mongolia stayed
at Lianyungang for 21, 29 and 36 days (A. Gungaa pers.
comm.). These stopover durations are much longer
than Great Knots (Calidris tenuirostris) that deposited
little fuel at a temporary stopover site (2.3 +£1.9 days),
but similar to Great Knots that attained substantial
fuel stores at a staging site (31.0+13.6 days; Ma et al.
2013), suggesting that Lianyungang may serve as a criti-
cal staging site (Warnock 2010) for Asian Dowitchers
to deposit large amounts of fuel before the next leg(s) of
their migration.

The nearest high counts during southward and north-
ward migrations outside Lianyungang were obtained
in Luannan, Bohai (<2000 in 2017). Nowhere else
in China, nor elsewhere in East Asia could we find a
comparable number based on records from the last
30 years. The other important stopover sites recog-
nised in the assessment, such as Tianjin and Luannan
in the North-west and North Bohai Bay, are consistent
with the earlier studies (Barter 2002; Barter et al. 2003),
indicating that these sites used to and continue to be
important to Asian Dowitchers.
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Unclear population trend

Compared to the early record of 1100 individuals (Bar-
ter 2002), the number of Asian Dowitchers at Shi Jiu Tuo
has not exceeded 270 individuals since the early 2000s,
suggesting a decrease of at least fourfold. However, loca-
tions with regular and consistent long-term data, such as
Hong Kong and Northern Bohai Bay, did not show any
consistent population trend (Additional file 1: Fig. S6).
Moreover, there were relatively few Asian Dowitchers in
Hong Kong, while the species was not the primary survey
focus at northern Bohai Bay and therefore, not searched
for comprehensively in surveys (Hassell et al. 2019). Such
long-term datasets are therefore not ideal for trend anal-
ysis, as a result the overall population trend for Asian
Dowitcher remains unclear.

Despite the lack of data, the population of Asian Dow-
itchers is believed to be decreasing (Wetlands Inter-
national 2020). Coastal wetlands along the EAAF have
decreased substantially in both area and environmental
quality over the past few decades (Melville 1997; Chen
et al. 2019; Murray et al. 2014; Melville et al. 2016), which
in turn has led to the marked population declines of many
migratory shorebirds relying on these habitats (Moores
et al. 2016; Peng et al. 2017; Studds et al. 2017). The sig-
nificant decrease in the areal extent and benthic prey
resources in the endangered Yellow Sea tidal flats (Mur-
ray et al. 2015), in particular, have been recognised as a
key factor contributing to shorebird population declines
along the EAAF (Amano et al. 2010; Piersma et al. 2017;
Studds et al. 2017; Choi et al. 2018; Zhang et al. 2018).
Many migratory shorebirds which share similar habi-
tat use patterns as Asian Dowitcher and rely heavily on
coastal wetlands as their staging, stopover and/or non-
breeding grounds have undergone considerable popula-
tion declines (Studds et al. 2017).

Threats and gaps

The highly restricted distribution of Asian Dowitchers
during their migration stopover may reflect that a unique
habitat is required by the species or the fact that previ-
ously suitable habitats have been destroyed thus forc-
ing the entire population to very limited sites (Rogers
et al. 2010). The species is therefore highly susceptible to
human disturbances (Jiangsu Ocean and Fisheries Bureau
2018) and natural stochastic events.

The remaining key intertidal habitats for Asian Dow-
itcher at Lianyungang (Chan et al. 2019; Jackson et al.
2021) and Bohai Bay (Yang et al. 2011; Murray et al.
2014; Hassell et al. 2019) have shrunk substantially due
to exotic cordgrass Spartina alterniflora invasion and
past land claim activities, with a 31.3% decrease in tidal
flat extent at Lianyungang between 2000 and 2015 (Jack-
son et al. 2020) and a 34% decrease in tidal flat extent
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at western and northern Bohai Bay between 1993 and
2010 (Yang et al. 2011). This trend is likely to continue
due to the “blue bay” project at Linhong Estuary, where
about 1870 ha of tidal flats and shallow water area will be
turned into sandy beaches and recreational areas. There
have also been reports on increasing conflicts between
shellfish farmers and birds on tidal flats [i.e. use of pes-
ticides and firecrackers for deterring birds from Razor
Clam (Sinonovacula constricta) farming on the Xing-
zhuang Estuary tidal flat (Y. Han pers. obs.), as reported
elsewhere in the Yellow Sea region (Choi et al. 2014b)].
It is critically important to quantify and mitigate the
impact of such activities on coastal wetlands, especially
those where Asian Dowitchers congregate. Additionally,
the lack of suitable high-tide roosts may pose a further
threat as Asian Dowitchers in Lianyungang currently rely
heavily on the undeveloped ponds near Linhong Estu-
ary tidal flat for their high-tide roosts which are sched-
uled for development such as a 1370 ha “wetland park”
tourist facility (Lianyungang Municipal Development
and Reform Commission 2019) that does not take into
account the needs of shorebirds. Meanwhile, aquaculture
ponds can only provide suitable roosting habitat when
they are drained (Jackson et al. 2019), but the current
drainage schedule of Lianyungang’s aquaculture ponds
does not coincide with peak shorebird migration months
(Z. Yang unpublished data). Asian Dowitchers are forced
to use supratidal roosts when the tide height at Lianyun-
gang is above 500 cm (Yellow Sea datum point) and so
needed these areas for approximately 14 and 17 days in
May and August respectively. There is a need to conserve
and manage roosting habitats during the peak migration
months, otherwise Asian Dowitchers will expend extra
energy looking for roosts at a time when energy budgets
are critical as they undertake pre-migratory fattening.
There is an urgent need to understand why Lianyun-
gang attracts such a high proportion of the global popula-
tion of Asian Dowitcher. Our observations suggest that
the great majority of Asian Dowitchers were moving
within the 20—30 km? coastal area, extracting polychaetes
mainly from the tidal flats between Qingkou Estuary and
Linhong Estuary, but this needs to be studied through
targeted research on both foraging behaviour and ben-
thic prey stocks. The Chinese government has introduced
tough regulations on land reclamation (Zhao 2018), how-
ever changes in prey stocks may still occur even when
habitats are not directly destroyed, highlighting the need
to monitor shorebirds’ benthic food resources and main-
tain a healthy ecosystem (Zhang et al. 2018; Choi et al.
2017). An improved understanding of Asian Dowitchers’
diet can enable a better assessment as to how they may
respond to future changes. Future research should also
include the use of tracking devices to better understand
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the species’ activity pattern in relation to foraging site
selection.

One limitation of our study is that, while we obtained
a reasonable estimate of the number of Asian Dowitch-
ers at Lianyungang, because our surveys were made at
high tide, we were not able to map the species’ distribu-
tion in the study area throughout the tidal cycle. At high
tides shorebirds are pushed into a small area of relatively
high elevation (i.e. Qingkou Estuary tidal flat), however at
low tide Asian Dowitchers spread out over a vast region
to forage. Although all the record-breaking numbers of
Asian Dowitchers were counted at the Qingkou Estuary
tidal flat, field observations suggest that Asian Dowitch-
ers move between Qingkou Estuary and the adjacent
Linhong and Xingzhuang Estuary tidal flats. Therefore, it
appears that the tidal flats of our study area are important
to the species and worthy of conservation.

There is little current information available for key
non-breeding sites in Indonesia (Li et al. 2009; Hansen
et al. 2016; Igbal et al. 2021) while breeding distributions
are known to be affected by drought cycles (Melnikov
1998). Fortunately, there have been and will continue
to be improved survey and monitoring efforts at the
key breeding, non-breeding and staging/stopover sites.
In 2021, the Chinese National Forestry and Grassland
Administration and the Ministry of Agriculture uplisted
Asian Dowitcher from unprotected to the Class II pro-
tection (National Forestry and Grassland Administration
2021). This change will lead to heavier penalties and may
discourage the poaching of the species while more fund-
ing may be devoted to conservation and research. Future
research should continue the use of tracking devices to
determine migratory linkages and identify additional
stopover sites, moulting grounds and key non-breeding
areas of Asian Dowitchers.

Conclusions

Asian Dowitchers on migration congregate at a very
limited number of sites, namely Lianyungang (>90%
global population), and to a lesser extent the west
and north of Bohai Bay, during migration stopovers
in China, making them very susceptible to stochastic
events. We strongly recommend that the coastal wet-
lands of Lianyungang be nominated for World Herit-
age listing under Migratory Bird Sanctuaries along
the Coast of Yellow Sea-Bohai Gulf of China (Phase
II) in 2023 in recognition of their global importance
to Asian Dowitchers, and at least 19 other species of
shorebirds that have been recorded in internationally
important numbers (Chan et al. 2019). The new infor-
mation on highly concentrated distribution during
migration stopover should be taken into consideration
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when reviewing the IUCN Red List Status of this spe-
cies. The lack of current information on the breeding
and non-breeding distribution and ecology of Asian
Dowitcher highlights the urgent need for additional
research.
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