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Major waterbird flyways

“A flyway is the entire range of a migratory bird species (or groups of related species or distinct populations of a single species) 
through which it moves on an annual basis from the breeding grounds to non-breeding areas, including intermediate resting and 

feeding places as well as the area within which the birds migrate.” 
(Boere, G.C. & Stroud, D.A. 2006. The flyway concept: what it is and what it isn’t. Waterbirds around the world. Eds. G.C. Boere, C.A. 
Galbraith & D.A. Stroud. The Stationery Office, Edinburgh, UK. pp. 40-47. Available on: http://jncc.defra.gov.uk/worldwaterbirds)



What are flyways?   Ocean flyways?

4

British Antarctic Survey

Non-breeding Black-browed Albatross movements
Phillips et al. 2005. Ecology 86: 2386–2396

antarctica.gov.au

http://www.antarctica.gov.au/about-antarctica/wildlife/animals/flying-birds/black-browed-albatross


Migration of Northern Pintail Anas acuta in the Central Asian 
Flyway (movements of ringed birds)

Neil Fifer



Migration of Bar-headed Goose Anser indicus



Barheaded Goose migration and non-breeding period distribution 

Yellow dots – birds locations during AWC 

Barheaded Goose  (State of information 2006)



Different neck collar colours for different countries



Takekawa et.al. (2009) Wildfowl 59: 100–123



Migration of Barheaded Goose in relation to Highly 
Pathogenic Avian Influenza



Migration of Bar-headed Goose

Kalra et al. 2011. J. Bombay Nat. Hist. Soc., 108 (2) 



Morimoto et al. (2005) Landscape Ecol Eng 1: 85–92
• DOI 10.1007/s11355-005-0008-y

Dalmatian Pelican
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Namgail et al 2017. Himalayan Thoroughfare: Migratory Routes of 
Ducks over the Rooftop of the World. In Prins, H and Namgail, T. 
(eds.). Bird Migration across the Himalayas - Wetland Functioning 
amidst Mountains and Glaciers. Cambridge University Press, pp 
30-44. http://978-1-107-11471-5

Migration of ducks
 in CAF



Year-round migration across the Palk Straits and Gulf of Mannar, without confirmation 
of breeding in the south Indian /Sri Lankan region. Source - S Balachandran

Greater Flamingo

Migration between breeding area in 
UAE to northernmost breeding area of 
the Greater Flamingo in Kazakhstan. 



Eurasian (Common) Crane migration 



Migration of Demoiselle Cranes Anthropoides virgo across the Himalayas – western 
breeders

Source: Higuchi & Minton. 2017. Migratory Routes across the Himalayas used by Demoiselle Cranes. In Prins, H and Namgail, T. (eds.). 
Bird Migration across the Himalayas - Wetland Functioning amidst Mountains and Glaciers. Cambridge University Press, pp 45-57. 



Migration of Demoiselle Cranes Anthropoides virgo across the Himalayas – eastern 
breeders

Source: Galtbalt et al. Movement Ecology (2022) 10:4 https://doi.org/10.1186/s40462-022-00302-z



Black Stork Migration



Sociable Lapwing, a Critically Endangered temperate 
breeding migrant to South Asia & north east Africa
http://critical-sites.wetlands.org/en 

Migration range of birds in the Central Asian Flyway

<Subramanya@walkinthewild.net>

http://critical-sites.wetlands.org/en


Sociable Lapwing

Donald et al. 2020. J of Ornithology https://doi.org/10.1007/s10336-020-01844-y 

https://doi.org/10.1007/s10336-020-01844-y


Migration routes of Black Kite                   
Source: Literák et al. 2022. Black Kites on a flyway between Western Siberia and the Indian 
Subcontinent. Scientific Reports, 12(1), 5581. https://doi.org/10.1038/s41598-022-09246-1

Migration range of birds in the Central Asian Flyway

Iderbat Enkhtaivan

about:blank


Osprey migration



Bhatt et al. 2020. A tale of two Ospreys. Hornbill. Hornbill. Jan-Mar. 4-9. 

https://cdn.download.ams.birds.corn
ell.edu/api/v1/asset/305310381/1800

Osprey migration



Migration range of birds in the Central Asian Flyway

“Reverse” migration pattern of Endangered Pallas’s Fish-eagle breeds in south Asia and 
migrates north to Central Asia http://datazone.birdlife.org/species/factsheet/pallass-fish-
eagle-haliaeetus-leucoryphus 

http://datazone.birdlife.org/species/factsheet/pallass-fish-eagle-haliaeetus-leucoryphus
http://datazone.birdlife.org/species/factsheet/pallass-fish-eagle-haliaeetus-leucoryphus


Pallas’s Fish Eagle migration

Ranade, S. 2020 Raptor migration in India – time to unravel the mystery. Hornbill 2020. 



Bar-tailed Godwit Limosa lapponica northward migration 2020 
in three major flyways

https://www.globalflywaynetwork.org/

?



Bar-tailed Godwit Limosa lapponica migration across the Pacific



Migratory Black-tailed Godwit – Mangaljodi, Odisha, India

©Taej Mundkur



Source: Bajaru et al. 2023. Tracking of Black-tailed Godwit Limosa limosa 
(Family Scolopacidae) Reveals Migratory Route, Stopover and Staging Sites 
Between Wintering (India) and Breeding Grounds (Siberia) in the Central 
Asian Flyway (CAF).Journal of Bombay Natural History Society. 120. DOI: 
10.17087/jbnhs/2023/v120/170693



Little Ringed Plover

Hedenström, A. Klaassen, R.H.G.  & Åkesson, S., 2013. Migration of the Little Ringed Plover Charadrius dubius breeding in 
South Sweden tracked by geolocators, Bird Study, 60:4, 466-474, DOI: 10.1080/00063657.2013.843635.

©Taej Mundkur



Lisovski, S., Gosbell, K., Minton, C., & Klaassen, M., 2021. Migration strategy as an indicator of resilience to change in two shorebird species with contrasting population 
trajectories. Journal of Animal Ecology 90 (9):2005–2014.



©S. Subramanya

Oriental Pratincole Glareola maldivarum 



Eurasian Oystercatcher

©Taej Mundkur

©Taej Mundkur



Eurasian Oystercatcher

©Taej Mundkur

©Taej Mundkur



https://migrationatlas.org/

Eurasian Oystercatcher



Great Knot

https://wpp.wetlands.org/



Great Knot

Indian BIRDS Vol. 19 No. 1 (Publ. 5 July 2023)



Great Knot

Sathiyaselvam et  al. 2020. Stilt. 73-74: 66-68. 



Migration of Heuglin’s Gulls from Sri Lanka to the Arctic
(a) Northward 
migration

(b) Southward 
migration

Stopover sites

Breeding/ Non-breeding Grounds

Manike Megha Mary

Panagoda et al. 2023. 



© Satellite-tagging Project/ FOGSL-UoC/ RCEES-CAS/ PH/ WI 

Northward migration of 
Brown-headed Gulls

Both gulls travelled to high-altitude lakes 
(~4700 m AMSL) of the Tibetan plateau of 
China, to breed during the boreal summer

(a) Angzicuo Lake
(b) Gerencuo Lake 

They stopped over in the Ganges River, 
India

(a) close to Varanasi, Uttar Pradesh 
(b) in Patna, Bihar

Total migration 
distance covered 

3173.2 ± 534.3 km

Duration of 
migration 

7.5 ± 2.1 days

Stopover duration approximately 2 days (41-42 
hours)

Panagoda et al. 2023. 



The Himalayan crossing of Brown-headed Gulls

Peak of Panbari Himal 
Crossing altitude 5533 m (18,000 ft)
Flying between the peaks of Manaslu 
(8163m) & Nemjung (7140m)

Peak of Cho Oyu
Crossing altitude 5955 m (19,500 ft)
Flying 20 km west to Mount Everest! (8849 
km)

Panagoda et al. 2023. 



Black-naped Tern Sterna sumatrana

Ayuwat Jearwattanakanok 

https://wpp.wetlands.org/



Indian River Tern

©Taej Mundkur

©Taej Mundkur





Amur Falcon Migration 

Source: Kumar, R.S. (Ed.), 2021. Understanding the Amur Falcon Falco amurensis their stop-over sites in Nagaland and their migratory routes 
for better conservation planning. Wildlife Institute of India. Technical Report No. 2021/21. Pg. 191 



Amur Falcon migration

Dr Suresh Kumar, WII



Black-headed Bunting



Common Rosefinch

Stach et al. 2016. Migration routes and timing in a bird wintering in South Asia, the Common Rosefinch 
Carpodacus erythrinus. J Ornithol. DOI 10.1007/s10336-016-1329-3

www.pbase.com/omar_brannstrom



Lisovski et al. 2021. The Indo-European flyway: Opportunities and constraints reflected by Common Rosefinches 
breeding across Europe. Journal of Biogeography. 48:1255–1266 DOI: 10.1111/jbi.14085

Common Rosefinch



(1) Facebook — 
Mozilla Firefox

https://www.facebook.com/photo.php?fbid=10228563691136659&set=a.2113029584724&type=3&notif_id=1654679284401063&notif_t=feedback_reaction_generic_tagged&ref=notif



Arctic Warbler

• Heim et al 2024. From Siberia to Indonesia: tracking the migration of the Arctic Warbler 
Phylloscopus borealis.  Journal of Ornithology, https://doi.org/10.1007/s10336-024-02146-3



Bewick’s Swan

https://odnature.naturalsciences.be/bebirds/fr/blog_swans/post_1923

Nick Brown



Northern Lapwing

 

 

 

Suffolk Biodiversity Information Service

https://www.suffolkbis.org.uk/species/birds/northern-lapwing
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The Ramsar definition of “wetland”

• “Wetlands are areas of marsh, fen, peatland or water, whether natural 
or artificial, permanent or temporary, with water that is static or 
flowing, fresh, brackish or salt, including areas of marine water the 
depth of which at low tide does not exceed six metres” (Article 1.1). 

• In addition, Ramsar sites “may incorporate riparian and coastal zones 
adjacent to the wetlands, and islands or bodies of marine water deeper 
than six metres at low tide lying within the wetlands” (Article 2.1).

• Importantly, the Convention aims at the listing of natural or semi-natural 
wetlands, but also allows for the designation of purpose-built, or human-
made, wetlands, assuming they satisfy at least one of the Criteria. 



Map of Ramsar Sites (wetlands of international importance)

171 countries
2,495 Sites covering 

256,878,029 ha
75 sites in India



Management of landscapes from mountain to sea

Source: Wetlands International  



Water insecurity – many causes, no technical fix



Sea level rise 
coastal inundation



Infrastructure & energy development



Reducing plastics and wastes in wetlands



International conservation frameworks



PARTNERS OF EAAFP (39)

INTERGOVERNMENTAL 
ORGANISATIONS (6) 

INTERNATIONAL NGOs (13)

INTERNATIONAL
ORGANISATION (1)

PRIVATE SECTOR (1)

GOVERNMENT 
PARTNERS (18)

63
5

East Asian-Australasian Flyway Partnership



EAAFP Flyway Site Network 
- Flyway Network Sites:   
152 from 19 countries

- 1000+ Important sites 
for migratory 
waterbirds

- Aim: To make sure 
the sites are 
sustainably managed 
to support the 
survival of migratory 
waterbirds

- Meeting criteria of 
a Ramsar Site 

- Designated by 
Government



Overview of the Central Asian Flyway

• Only major largely land-locked flyway
• High variety of ecological conditions
• Many species breeding on the arctic coast
• High migratory waterbird biodiversity, >279 migratory waterbird 

populations of 182 species 
• 29 globally threatened & near-threatened waterbird species (incl. 

Siberian Crane, White-headed Duck, Lesser Whitefronted Goose) 



CAF Initiative under CMS –  road from Gandhinagar to Samarand



International initiatives and partnerships
• African Eurasian Waterbird Agreement 
• African Eurasian Raptors MOU
• African Eurasian Migratory Landbirds Action Plan 
• CAF Waterbird Action Plan
• East Asian – Australasian Flyway Partnership
• Ramsar Convention on Wetlands
• World Heritage Convention

Western / Central Asian Site Network for the 
Siberian Crane and Other Migratory Waterbirds



• Integrating priorities for action 
with international cooperation

• Covering multi species and taxa
• Includes a range of habitats
• Habitat Management & restoration

• Species conservation Planning
• Multiple stakeholders
• National to local action
• Awareness raising
• Capacity building
• Research 
• Monitoring

• Policy development
• Meeting national commitments to 

international development and 
conservation targets

National Planning for Conservation



Major habitats of the CAF (based on the first global map of IUCN habitats

(Jung et al 2020 - available to view: https://uploads.users.earthengine.app/view/habitat-types-map)

https://uploads.users.earthengine.app/view/habitat-types-map


Map of Important Bird Areas for migratory birds in the Central Asian Flyway 

Source: Protected Planet (WDPA, October 2022) and BirdLife International. 

Source: Mundkur et al. 2023. Central Asian Flyway – Situation Analysis: The status of migratory birds and their habitats and recommendations for their conservation. Report by BirdLife International, Cambridge.



Western / Central Asian Site Network for the Siberian Crane 
and Other Migratory Waterbirds



A. Development of a collaborative framework
Improve coordination & build synergies among international frameworks, both formal & 
informal & key stakeholders (incl. governments, international NGOs, scientists & others)

Main recommendations of the CAF Situation Analysis

MoU on Siberian Crane & 
Slenderbilled Curlew

Source: Mundkur et al. 2023. Central Asian Flyway – Situation Analysis: The status of migratory birds and their habitats and recommendations for their conservation. Report by BirdLife International, Cambridge.



B. Species management 
• implementation of existing single species or multispecies action plans for globally 

threatened species & development of others
• listing of eight globally threatened & one near-threatened CAF species under the CMS 

Appendices.

Main recommendations of the CAF Situation Analysis

Source: Mundkur et al. 2023. Central Asian Flyway – Situation Analysis: The status of migratory birds and their habitats and recommendations for their conservation. Report by BirdLife International, Cambridge.



C. Taking & trade of migratory birds

• collisions from powerlines 

• tackling illegal taking

• poisoning, diseases 

• taking & trade of migratory birds - regulation of legal taking 

Main recommendations of the CAF Situation Analysis   2/3

© Nyambayar Batbayar

Source: Mundkur et al. 2023. Central Asian Flyway – Situation Analysis: The status of migratory birds and their habitats and recommendations for their conservation. Report by BirdLife International, Cambridge.



D. MANAGEMENT OF IMPORTANT SITES AND NETWORKS

• identification & management of sites of national or international 
importance to migratory bird species, 

• establishment of a critical site network  (>1700 sites)

• Facilitate and promote the designation of important sites for migratory 
birds under appropriate national and international conservation categories. 

• Establish or review conservation site management plans incorporating 
prescriptions for migrant species.

Main recommendations of the CAF Situation Analysis

Source: Mundkur et al. 2023. Central Asian Flyway – Situation Analysis: The status of migratory birds and their habitats and recommendations for their conservation. Report by BirdLife International, Cambridge.



F. Research & monitoring
• monitoring of population trends, understanding 

causes of population change in migratory species, 
habitat use & management 

• understanding migration patterns & connectivity 
along flyways 

• building capacity 

• improving exchange of information, collaboration 
& coordination between researchers

Main recommendations of the CAF Situation Analysis

Source: Mundkur et al. 2023. Central Asian Flyway – Situation Analysis: The status of migratory birds and their habitats and recommendations for their conservation. Report by BirdLife International, Cambridge.



AWC National Reports



• A worldwide monitoring programme, covering all waterbird species

• Initiated in 1967, now the longest running global citizen science biodiversity 
monitoring programme

• Counts repeated annually in

     January/February and/or July

More on : www.wetlands.org/IWC

Monitoring waterbirds - International Waterbird Census

Objectives

1. Obtain information of waterbird 
populations at wetlands, for 
monitoring of populations and 
evaluation of sites

2.Monitor the status and condition of 
wetlands

3. Encourage greater interest and 
promote conservation

Asian Waterbird Census



AWC networks of networks
Regional Coordinators
- Flyway summary reports
- Flyway database

Volunteer Counters
- Site-based counts
- ‘look-see’ survey
- Submit counts
- January/February (mid-winter)

National Coordinator
- Promotion
- Review of counts
- National reports
- National database

State Coordinator
- Promotion
- Review of counts
- State Reports
- Conservation



State Coordinator
Partner NGO

Group of states
Partner NGO/individual

Volunteers

GovernmentVolunteers

VolunteersVolunteers

NGOs University

AWC National Coordination – India 

Wetlands International and BNHS 



Volunteer waterbird monitoring network
AWC Coordinators

AWC volunteer network



Using a Standard Monitoring Methodology

Download from https://bit.ly/3tpAeYj



Considerations for monitoring

• WHERE TO COUNT WATERBIRDS
• EQUIPMENT
• IDENTIFICATION
• COUNT METHODS: 

• INLAND SITES
• TIDAL SITES 
• GROUND COUNT
• BOAT SURVEY
• AERIAL SURVEY
• USE OF DRONES

• WHAT TO RECORD
• HOW TO COUNT IN BLOCKS
• THE IMPORTANCE OF ZERO COUNTS
• SPECIAL COUNTS

• ROOST COUNTS
• COLONIAL NESTING SPECIES
• SEPERATION OF ADULT AND JUVENILES
• WHEN TO COUNT 
• ADVANTAGE OF MORE FREQUENT 

CENSUS
• LINKING WATERBIRD MONITORING 

WITH OTHER CONSERVATION AND 
RESEARCH ACTIVITIES

• RECORDING OF TAGGED BIRDS



By participants

1. AWC Count & Site Data Entry 2025 File - Excel

2. eBird + AWC eBird 2025 Wetland Assessment Form (Google Form)

3. AWC Word Form (to be phased out in future)

Data Submission for the Asian Waterbird Census



AWC India eBird Wetland Assessment Form

SAMPLE

Download from - http://bit.ly/3qGsUWr



AWC Count & Site Data Entry File - Excel

SAMPLE

AWC Count & Site Data Entry File - Excel



Excel count form -> IWC form 



AWC State Level Reports
Highlighting local issues and trends

Baidya, P. 2018. All Goa Waterbird Count 2018 & the status of Goa’s migratory ducks. Goa Bird Conservation Network.



Baidya, P. 2018. All Goa Waterbird Count 2018 & the status of Goa’s migratory ducks. Goa Bird Conservation Network.

AWC State Level Reports
Highlighting local issues and trends



https://stateofindiasbirds.in/species/norpin/

State of India’s Bird Report 2023 (tracking trends of species)



https://iwc.wetlands.org/index.php/awcsites

Asian Waterbird Census Sites (reported to date since 1987 with latitude and longitudes)



Asian Waterbird Census Site Network – online 

http://iwc.wetlands.org/index.php/awcsites



AWC Annual National Summary Report 

93



Threats to wetlands reported during Asian Waterbird Census 2023



IWC Portal – access AWC Summary information

• https://iwc.wetlands.org/index.php/spectotals

Latest draft 2020-2024 report 
– by species totals



Waterbird Populations Portal – official source of information on waterbird 
population size and trends  

96https://wpp.wetlands.org/

Central Asian Flyway

Direct access to major flyway frameworks

Neil Fifer



https://wpp.wetlands.org/

Neil Fifer



Neil Fifer

Ramsar Site designation

https://wpp.wetlands.org/



Existing users of International Waterbird Census monitoring information

National wetland and waterbird 
conservation action plans and policies

Global

Regional/flyway

            Important Bird & Biodiversity Areas, disease work

 
Regional Strategy, species action plans, site networks

State biodiversity & species, wetland 
conservation action plans/programmes

Wetland
Site designations, site management 

plans & species conservation programmes

State

National



Latest Initiative for Central Asian Flyway 

Resolution - UNEP/CMS/COP14.13

1. Decides to establish an Initiative for the CAF (ICAF) as a platform for international 
cooperation under CMS 

2. Decides to establish a Coordination Unit (based in India) 

3. Adopt a Terms of Reference for operation of ICAF

4. Implement ICAF through a Programme of Work (POW)

5. Encourage Parties, Range States, IGOs, NGOs and donors to contribute to ICAF objectives, 
and to support the ICAF through with financial and technical resources 

Covers all migratory bird species – 600+

https://www.cms.int/sites/default/files/document/cms_cop14_res.14.13_initiative-for-central-asian-flyway_e.pdf 

https://www.cms.int/sites/default/files/document/cms_cop14_res.14.13_initiative-for-central-asian-flyway_e.pdf


Remit of Initiative for Central Asian Flyway 

The initiative will: 
a) develop and implement a Programme of Work (POW) that aligns with, and facilitates the development and 

implementation of, relevant resolutions, decision and plans adopted by the CMS, the CMS Family flyway instruments and 
other non-CMS frameworks relevant to conservation of migratory birds along the CAF; 

b) take measures that allow and secure ecological connectivity of populations; 
c) identify any relevant priority species or issues of importance in the CAF not covered by existing instruments and 

frameworks and make recommendations to the governing bodies of the Convention, the CMS Family flyway instruments 
and other participating non-CMS frameworks to make resolutions, decisions, or other agreements to fill these gaps; 

d) identify research gaps and priorities in the conservation of migratory birds for the CAF; 
e) promote innovative approaches that deliver sustainable benefits to the local communities as well as migratory birds and 

their habitats; 
f) develop and increase the capacity of Range States, stakeholders and local communities to conserve and manage, as well as 

monitor, populations of the migratory bird species and their habitats; 
g) assist in resource mobilization for priority actions including through cooperation with international financial institutions 

and public and/or private organizations; 
h) improve citizen science, education, and awareness on the need to conserve migratory birds and their habitats in the CAF; 

and 
i) enhance and facilitate communication and information sharing between the CAF Range States. 

https://www.cms.int/sites/default/files/document/cms_cop14_res.14.13_initiative-for-central-asian-flyway_e.pdf 

https://www.cms.int/sites/default/files/document/cms_cop14_res.14.13_initiative-for-central-asian-flyway_e.pdf


Thank you

https://www.cms.int/sites/default/files/publication/cms_pub_pop-series_bird-eye-view-flyways_2ed_web.pdf


