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Tajikistan expert team  
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Afghanistan contributors  
Wali Modaqiq National Environmental Protection Agency (NEPA) 
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Jonathan Slaght (PhD) Wildlife Conservation Society (WCS) 
Peter Zahler (PhD) Wildlife Conservation Society (WCS) 
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Botanical Association, Xinjiang Uygur Autonomous Region Zhang Yuan-ming (Prof.) 
College of Environment Sciences, Xinjiang University Ding Zhi-yong  
College of Environment Sciences, Xinjiang University Pu Jia  
College of Environmental Sciences, Xinjiang University Feng Gang (Ph.D.) 
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Laboratory of Desert and Oasis Ecology, Chinese Academy of Sciences Guli Jiapaer (Prof.) 
Laboratory of Desert and Oasis Ecology, Chinese Academy of Sciences Li Wei-hong  
Laboratory of Oasis Ecology, Xinjiang University Ding Jian-li (Prof.) 
Laboratory of Oasis Ecology, Xinjiang University Ma Yong-gang (Assoc. Prof.) 
Mulei Wildlife Station, Chinese Academy of Sciences Yang Wei-kang (Prof.) 
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Natural Resources Association, Xinjiang Uygur Autonomous Region Zhou Ke-fa (Prof.) 
Xinjiang Academy of Environmental Protection Science Jaierken (Prof.) 
Xinjiang Branch, Chinese Academy of Sciences Xuekereti (Director) 
Xinjiang Institute of Ecology and Geography, Academy of Sciences Aisha Jiang  
Xinjiang Institute of Ecology and Geography, Academy of Sciences Ge Yongxiao (Prof.) 
Xinjiang Institute of Ecology and Geography, Academy of Sciences Guan Kai-yun (Prof.) 
Xinjiang Institute of Ecology and Geography, Academy of Sciences Li Yao-ming (Prof.) 
Xinjiang Institute of Ecology and Geography, Academy of Sciences Li Yu-fang (Dr. Candidate) 
Xinjiang Institute of Ecology and Geography, Academy of Sciences Liu Wen-jiang (Prof.) 
Xinjiang State Department of Environmental Protection Mihereban 
Zoological Society, Xinjiang Uygur Autonomous Region Abulimiti Abudukadir (Prof.) 
  
Kazakhstan  
ά!ŀǊƘǳǎ /ŜƴǘǊŜ ƻŦ !ƭƳŀǘȅέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Sergiy Oleksuk 
ά!ŀǊƘǳǎ ŎŜƴǘǊŜ ƻŦ .ǳǊŀōŀȅέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Ekaterina Nikiforova 
ά!ŎŎƻǊŘέΣ ŜŎƻ-tourism company  Alexey Mitin 
ά!ƪōǳƭŀƪέ ŎƻƳǇŀƴȅ  Nilsia Rahisheva 
ά!ƭǘŀƛέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Altai Zhatkanbaev 
ά!Ǿŀƭƻƴέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Vitaly Shuptar 
ά.ƛƻƎŜƴέ NGO Serik Makashev 
ά.ǳǎƛƴŜǎǎ !ǊǎŜƴŀƭέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Zein Kabikeev 
ά9Ŏƻ CƻǊǳƳ YŀȊŀƪƘǎǘŀƴέ bDh Vadim Nee 
ά9Ŏƻ-!ǘŀƳŜƪŜƴέ bDh  Gulnara Niyazova 
ά9Ŏƻ-DǊŀŘƛŜƴǘέ bDh Zharkinbek Dongulov 
ά9ŎƻƭƻƎƛŎŀƭ /ǳƭǘǳǊŜέ \  Public Foundation Eugenie Klimov 
ά9ŎƻƭƻƎȅ-Youth-Initiative-5ŜǾŜƭƻǇƳŜƴǘέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Vadim Litvinov 
ά9ŎƻƳέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ  Svetlana Mogiluk 
άCŀǊƳŜǊ ƻŦ YŀȊŀƪƘǎǘŀƴέ bDh Akhmet Mukhtarov 
άCŀǊƳŜǊ ƻŦ YŀȊŀƪƘǎǘŀƴέ bDh Alik Sagundykov 
άCŀǊƳŜǊ ƻŦ YŀȊŀƪƘǎǘŀƴέ bDh Gulnara Bekturova  
άCŀǊƳŜǊ ƻŦ YŀȊŀƪƘǎǘŀƴέ bDh Turuspay Baishelekov 
άCŀǊƳŜǊ ƻŦ YŀȊŀƪƘǎǘŀƴέ bDh Vladimir Levin  
άCŀǊƳŜǊ ƻŦ YŀȊŀƪƘǎǘŀƴέ bDh Yerzhan Zharykpasov 
άDǊŜŜƴ !ŎŀŘŜƳȅέ bDh Bakhyt Yessekina 
άDǊŜŜƴ hǊŘŀέ bDh Maksut Zhaksibaev 
άDǊŜŜƴ {ŀƭǾŀǘƛƻƴέ bDh Kamshat Jegtmberdieva 
άDǊŜŜƴ {ŀƭǾŀǘƛƻƴέ bDh Sergey Kuratov 
άDǊŜŜƴ ²ƻƳŜƴέ bDh Lidia Astanina 
άDǳƭƛǎǘŀƴέ ƧƻǳǊƴŀƭ Batima Kabdoldanova 
άWŀōŀƎƭȅ-aŀƴŀǎέ tǳōƭƛŎ !ǎǎƻŎƛŀǘƛƻƴ Rauf Sabitov 
άaŀƪƘŀƻƴέ bDh Svetlana Belova 
άaŜŘŜǳέ bŀǘǳǊŜ tŀǊƪ Bezhan Atakulov 
άbŀǳǊȊǳƳέ NGO / WWF project partner in Kazakhstan Tatiana Bragina  
ά{ƴƻǿ [ŜƻǇŀǊŘ CƻǳƴŘŀǘƛƻƴέ bDhΣ ¦ǎǘ-Kemen Oleg Loginov 
Aksu-Zhabagly nature reserve Aitbek Menlibekov 
Almaty Forest Center  Sanat Baimukhanbetov  
Almaty Province, Department for nature protection Naziya Aukhinova 
Almaty State Nature Reserve Altynbek Zhanysbayev 
Almaty State Nature Reserve Kuvat Baiturbaev 
Almaty State Nature Reserve Kuvat Baiturbaev 
Altyn-Emel national park Khalyk Bayadilov  
Association for Biodiversity Conservation of Kazakhstan (ABCK) Oleg Lukanovsky 
Association for Biodiversity Conservation of Kazakhstan (ABCK) Vera Voronova 
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Charyn national park Elnur Akhmetov 
GIS-Terra Natalia Ogar 
Ile-Alatay national park Rustam Habibrahmanov 
Institute of Botany Kapar Ussen 
Institute of Geography Ainagul Abitbayeva 
Institute of Geography Medeu Akhmetkal (Dr.) 
Institute of Geography  Ainagul Abitbayeva 
Institute of Soil Science and Agronomy Abdulla Saparov 
Institute of Soil Science and Agronomy Olga Erokhina 
Institute of Soil Science and Agronomy  Aigul Omirzakova  
Institute of Zoology Alexey Grachev 
Institute of Zoology Perizat Esenbekova 
Institute of Zoology Yury Grachev 
International Environmental Association of Women of the East Rashida Rakhmanova 
Karatau State Nature Reserve Zhasa Adilbayev 
Kazakh National Committee of the UNESCO «Man and Biosphere» Roman Yashenko 
Kazakh National Committee of the UNESCO «Man and Biosphere»  Irina Kovshar  
Kazakhstan Agro-forestry Association  Evgeniy Salnikov 
Kazakhstan Hunters and Fisherman Society Sergei Sokolov 
Kazakhstan Hunters and Fisherman Society, "Kansonar" association Sergey Kulikov 
Kazakhstan Hunters and Fisherman Society, "Kansonar" association  Viktor Manushkov 
Kazakhstan National Agrarian University Aibyn Torekhanov 
Kazakhstan National Agrarian University Bayan Yesperova 
Kazakhstan Research Institute on Forestry Auezkhan Dzhakashev 
Kazakhstan Research Institute on Forestry Bakitman Aydarov 
Kazakhstan Research Institute on Forestry Nurim Seysebek 
Kazakhstan Research Institute on Forestry Zhamby Mykytanov 
KazHydromet, climate department Svetlana Dolgikh 
KazTransGaz company Yerbol Tokhtarov 
Kolsay Kolderi national park Amirzhan Malybekov 
Ministry of Agriculture Bakytbek Duisekeyev  
Ministry of Agriculture Kayrat Ustemirov 
Ministry of Energy, climate department Gulmira Sergazina 
Ministry of Energy, GEF F. P. Ganiy Sadibekov 
Ministry of Energy, Green Economy Department Bekbergen Kerey 
Ministry of Foreign Affairs Kaisar Karbozin 
Oil and Gas Journal Esengul Arys 
Sairam-Ugam national park Askar Nyazov 
Zhongar-Alatau national park Rustem Vaggpov 
Zhongar-Alatau national park Sayat Igembayev 
  
Kyrgyzstan  
ά!ƛƪƻƭ-.ǳƭŀƪέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Zoya Normatova 
ά!ƭŀƴ-¢ƻƻέ ƧŀƳŀŀǘ Nurbolot Turgunaliev 
ά!ƭŜƛƴŜҌέ 9ŎƻƭƻƎƛŎŀƭ aƻǾŜƳŜƴǘ Erik Shukurov 
ά!ƭŜƛƴŜҌέ 9ŎƻƭƻƎƛŎŀƭ aƻǾŜƳŜƴǘ  Emil Shukurov  
ά!ƭƭƛŀƴŎŜ ƻŦ /ŜƴǘǊŀƭ !ǎƛŀƴ aƻǳƴǘŀƛƴ /ƻƳƳǳƴƛǘƛŜǎ !Dh/!έ Zarina Khudonazarova  
ά!ƭƭƛŀƴŎŜ ƻŦ /ŜƴǘǊŀƭ !ǎƛŀƴ aƻǳƴǘŀƛƴ /ƻƳƳǳƴƛǘƛŜǎ !Dh/!έ Akylbek Rahmanberdi 
ά!ǊŎƘŀ LƴƛǘƛŀǘƛǾŜέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Dmirty Vetoshkin 
ά.ŜȅƳŜ-.Ŝǘέ ƴŜǿǎǇŀǇŜǊ  Tamara Kashirskaya 
ά.ƛƻƳέ 9ŎƻƭƻƎƛŎŀƭ ƳƻǾŜƳŜƴǘΣ ŎƘŀƛǊ Vladimir Korotenko 
ά.ƛƻƳέ 9ŎƻƭƻƎƛŎŀƭ ƳƻǾŜƳŜƴǘ  Alfia Nasyrova 
ά.ƛǎƘƪŜƪ !ŀǊƘǳǎ /ŜƴǘǊŜέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Tamara Toktonolieva 
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ά.ƛǎƘƪŜƪ !ŀǊƘǳǎ /ŜƴǘǊŜέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Adil Nurbekov 
ά.ǳƎǳ-aŀǊŀƭέ ŀƴŘ bŀǊȅƴ {ǘŀǘŜ bŀǘǳǊŜ wŜǎŜǊǾŜ Ulanbek Naamatbekov 
ά/!at !ƭŀǘƻƻέ bDh Azamat Isakov 
CAMH/MP, U. of Central Asia, Agha Khan Development Network Batjargal Elbegzaya 
ά/ƘƛƴǘŀƳŀƴƛέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Valentina Galich 
ά/ƘǳƴƪǳǊ ¢ƻǊέ bDh  Tinchtik Djursunov 
ά5ƛŀƭƻƎǳŜ ƻŦ /ǳƭǘǳǊŜǎ ŀƴŘ /ƛǾƛƭƛȊŀǘƛƻƴǎέ bDh Adash Toktosunova 
ά9Ŏƻ-DǳƛŘŜέ bDh Aida Kenensarieva 
ά9ŎƻƭƻƎƛŎŀƭ 5ŜǾŜƭƻǇƳŜƴǘέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Zhildiz Murzabekova 
ά9Ŏƻ-{ƻƭƛŘŀǊƛǘȅέ bDh Orunbek Kalanov 
άDƭƻōŀƭ ŀƴŘ [ƻŎŀƭ LƴŦƻǊƳŀǘƛƻƴ tŀǊǘƴŜǊǎƘƛǇ D[Ltέ bDhΣ ²²C ǇŀǊǘƴŜǊ Farida Balbakova 
άDƭƻōŀƭ ŀƴŘ [ƻŎŀƭ LƴŦƻǊƳŀǘƛƻƴ tŀǊǘƴŜǊǎƘƛǇ D[Ltέ bDhΣ ²²C ǇŀǊǘƴŜǊ  Azat Alamanov 
άWƻƻƴ-¢ŜǊŜƪέ ƘǳƴǘƛƴƎ ŎƻƴŎŜǎǎƛƻƴ Pamir Badyrov 
άWƻƻƴ-¢ŜǊŜƪέ ƘǳƴǘƛƴƎ ŎƻƴŎŜǎǎƛƻƴ  Otto Griiz  
ά[Ŝǎƛƪ-{ƻǳǘƘέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Sherikbay Shaimkulov 
ά[Ŝǎƛƪ-{ƻǳǘƘέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ  Davlet Mamadjanov 
άaƛƴ ǘŜƪŜέΣ ά¢ŜƪŜƭƛƪέ ŀƴŘ ά¢ŀƭŘƛ-{ǳǳέ ƧŀƳŀŀǘ Abdikadir Isaev 
άaƛƴ ǘŜƪŜέΣ ά¢ŜƪŜƭƛƪέ ŀƴŘ ά¢ŀƭŘƛ-{ǳǳέ jamaat Mamatyekut Zhusupov 
άaƻǳƴǘŀƛƴ ǘƻǳǊέ ƘǳƴǘƛƴƎ ŎƻƴŎŜǎǎƛƻƴ Vladimir Maizer 
άaǳǊŀǎ .ŀǎƘŀǘȅέ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ  Askarbek Tulobaev 
άhǊŎƘǳƴέ ƧŀƳŀŀǘ Ashim Chataev 
άtŀƴǘŜǊŀέ bDh Zairbek Kubanichbekov 
άtǳōƭƛŎ 9ŎƻƭƻƎƛŎŀƭ 9ȄǇŜǊǘƛǎŜέ bDh Oleg Pechenuk 
άtǳōƭƛŎ 9ŎƻƭƻƎƛŎŀƭ 9ȄǇŜǊǘƛǎŜέ bDh  Zulfizar Mirdjalaloba 
άtǳōƭƛŎ 9ŎƻƭƻƎƛŎŀƭ 9ȄǇŜǊǘƛǎŜέ bDh  Inna Konuhova 
ά{ƘǳƳƪŀǊ ¢ƻǊέ bDh  Urmat Abikanov 
ά¢ŀōƛŀǘ-[ƛŦŜέ bDh Kairat Moldoshev 
ά¢ŀōȅŀǘ-{ƻǳǘƘέΣ tǳōƭƛŎ CƻǳƴŘŀǘƛƻƴ Kutman Stamaliev 
ά¢ǊŜŜ ƻŦ [ƛŦŜέ bDh Kalia Moldogasieva 
ά²ƘƛǘŜ ŎǊƻǿ ǎǘǳŘƛƻέΣ ŦƻǳƴŘŜǊ ŀƴŘ ƭŜŀŘ ŎŀǊǘƻƻƴƛǎǘ  Ruslan Valitov 
ά¸ǎȅƪ-YƻƭōŀǎƘŀǘȅέ !ǎǎƻŎƛŀǘƛƻƴΣ Lǎǎȅƪ Yǳƭ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ  Anara Kudaybergenova 
Association of Forest and Land users Aitkul Burkhanov 
Central Asia Institute of the Applied Sciences CAIAG Ernis Kylychbaev 
Chon-Kemin State Nature Park  Kanatbek Dabaev 
Department Agricultural Sector and Ecology, Kyrgyz Government  Mairambek Kalybaev 
9ŎƻƭƻƎƛŎŀƭ LƴŦƻǊƳŀǘƛƻƴ tƻǊǘŀƭ ά9Yh-L{έ Indira Zhakypova 
9ŎƻƭƻƎƛŎŀƭ LƴŦƻǊƳŀǘƛƻƴ tƻǊǘŀƭ ά9Yh-L{έ Irina Bairamokova 
Institute of biology and soil, Academy of Sciences Askar Davletbakov 
Jalal-Abad society of hunters and fishermen Ismailov Aibek 
Kyrgyz climate change network Zarina Abdusalimova 
Kyrgyz wildlife conservation society Nadezhda Tromchenko 
Kyrgyz mining association Valentin Bogdetsky 
Kyrgyz-wǳǎǎƛŀƴ {ƭŀǾƛŎ ¦ƴƛǾŜǊǎƛǘȅΣ ά{ǳǎǘŀƛƴŀōƭŜ ƴŀǘǳǊŜ ǳǎŜέ !ǎǎƻŎƛŀǘƛƻƴ  Elena Rodina 
Ministry of Foreign Affairs Daniiar Omurzakov 
Naryn State Nature Reserve Joldoshbek Kirbashev 
Regional Center of Expertise  Chinara Sadykova 
Regional Mountain Centre Ysmail Dairov  
Rural Development Fund  Zakhifa Omorbekova 
State Agency on Environmental Protection and Forestry, GEF F.P.  Abdykallyk Rustamov 
State Agency on Environmental Protection and Forestry Arsen Ryspekov 
State Agency on Environmental Protection and Forestry Kumar Mambetaliev 
State Agency on Environmental Protection and Forestry Elmira Kachiberova 
State Agency on Environmental Protection and Forestry Adylbek Ormonov 



vii 
 

State Agency on Environmental Protection and Forestry Almaz Musaev 
State Agency on Environmental Protection and Forestry Aigul Turdumatova 
State Agency on Environmental Protection and Forestry Baglan Salikmambetova 
State Agency on Environmental Protection and Forestry  Venera Surapaeva 
State Agency on Environmental Protection and Forestry  Jyldyz Duishenova 
Tien-Shan Research Centre, Academy of Sciences  Risbek Satilkanov 
  
Tajikistan  
ά!ŦŦƻǊŜǎǘŀǘƛƻƴέ bDh Ikromzoda Madibron 
ά!ƭǘŜǊƴŀǘƛǾŜέ bDh Aziza Shomansurova 
ά!ǎǎƻŎƛŀǘƛƻƴ ŦƻǊ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ŦƻǊŜǎǘǎ ŀƴŘ ǿƛƭŘƭƛŦŜέ bDh Shodibek Kurbonov 
ά!ǎǎƻŎƛŀǘƛƻƴ ƻŦ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎέ bDh Nazara Vadud 
ά!ǎǎƻŎƛŀǘƛƻƴ ƻŦ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎέ bDh Azizbek Sharipov 
ά!ǎǎƻŎƛŀǘƛƻƴ ƻŦ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎέ bDh Shoh Sharipov 
ά!ǾŜǎǘƻέ bDh Firuza Abdullaeva 
ά!Ȋŀƭέ bDh Azal Nazarov  
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ABOUT THE CRITICAL ECOSYS TEM PARTNERSHIP FUND  
 
The Critical Ecosystem Partnership Fund (CEPF) empowers people to be good stewards of the planet, so 
they and future generations continue to benefit from its life-sustaining resources, such as clean air, fresh 
water, a stable climate and healthy soils. The Fund is a joint program of l'Agence Française de 
Développement, Conservation International, the European Union, the Global Environment Facility, the 
Government of Japan, the MacArthur Foundation and the World Bank. The partners believe that civil 
ǎƻŎƛŜǘȅ ƛǎ ǳƴƛǉǳŜƭȅ ǇƻǎƛǘƛƻƴŜŘ ǘƻ ǇǊƻǘŜŎǘ ǎƻƳŜ ƻŦ 9ŀǊǘƘΩǎ Ƴƻǎǘ ōƛƻƭƻƎƛŎŀƭƭȅ rich yet threatened 
ecosystems. 
 
CEPF provides grants to nongovernmental and private sector organizations, communities and individuals 
so they can conserve these critical ecosystems, located in biodiversity hotspots. The investments are 
even more meaningful because these regions are home to millions of people who are impoverished and 
highly dependent on natural resources.  
 
Enabling civil society groups to have stronger voices and exert greater influence in the world around 
them is the hallmark of our approach. Our grantee partners range from small farming cooperatives and 
community associations to private sector partners, and national and international nongovernmental 
organizations.  
 
CEPF grants:  
 

¶ Target biodiversity hotspots in developing and transitional countries, and address many of the 
ά!ƛŎƘƛέ ǘŀǊƎŜǘǎτthe 20 goals set by the countries that are parties to the Convention on 
Biological Diversity to guide global efforts to save biodiversity and improve human well-being 
through 2020. 

 

¶ Are guided by regional investment strategies τ ecosystem profiles τ developed with local 
stakeholders.  

 

¶ Go directly to civil society groups to build this vital constituency for conservation alongside 
governmental partners. Grants are awarded on a competitive basis to implement the 
conservation strategy developed in each ecosystem profile. 

 

¶ Create working alliances among diverse groups, combining unique capacities and eliminating 
duplication of efforts.  

 

¶ Achieve results through an ever-expanding network of partners working together toward shared 
goals.  

 
To date, CEPF has supported more than 2,020 civil society groups and individuals in more than 92 
countries and territories.  
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EXECUTIVE  SUMMARY  
 
Biodiversity and the threats to it are not distributed evenly over the face of the globe. Conservation 
organizations can maximize the effectiveness of their limited funds by focusing on the places that are 
most important and where action is most urgent. Thirty-six biodiversity hotspots, defined as regions that 
have at least 1,500 endemic plants species and have lost more than 70 percent of their natural habitat, 
ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ƎƭƻōŀƭƭȅΦ ¢ƘŜȅ ŎƻǾŜǊ ƻƴƭȅ нΦо ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ōǳǘ contain a 
disproportionately high number of species, many of which are threatened with extinction. Hotspots, 
therefore, are global priorities for conservation. 
 
The Mountains of Central Asia Biodiversity Hotspot consists of two of Asia's major mountain ranges, the 
tŀƳƛǊ ŀƴŘ ǘƘŜ ¢ƛŜƴ {ƘŀƴΦ ¢ƘŜ ƘƻǘǎǇƻǘΩǎ услΣллл ǎǉǳŀǊŜ ƪƛƭƻƳŜǘŜǊǎ ƛƴŎƭǳŘŜ ǇŀǊǘǎ ƻŦ ǎŜǾŜƴ ŎƻǳƴǘǊƛŜǎΥ 
southeastern Kazakhstan, most of Kyrgyzstan and Tajikistan, eastern Uzbekistan, western China, 
northeastern Afghanistan, and a small mountainous part of southeastern Turkmenistan. In addition to 
1,500 endemic plant species, the region is home to 53 endemic species of mammal, bird, reptile, 
amphibian, and freshwater fish. That is, as endemics, they occur nowhere else in the world. Further, of 
the approximately 6,700 species occurring in the hotspot, 68 are classified by the International Union for 
Conservation of Nature as globally threatened. 
 
The region is home to about 64 million people and is undergoing dramatic change that places increased 
stress on the scarce habitat that protects threatened species. Economic growth and increased 
connections in trade and transport, on the one hand, and economic downturns and local instability, on 
the other, force people and their representatives into making short-term decisions on the use of land 
and water, or into allocating limited financial resources for their protection. That being said, the region 
has a large and historical estate of formally protected areas and a tradition of conservation built around 
respect for natural resources and cultural identification with iconic species. 
 
To increase the chance of success, it is important that actions supported by CEPF complement existing 
strategies and programs of national governments, donors and other stakeholders. To this end, before 
starting a grant-making program, CEPF works with local stakeholders to develop an ecosystem profile for 
the hotspot. The profile describes the important species and sites, as well as the threats, opportunities 
and actions that are already being taken for conservation in the region, enabling CEPF to identify priority 
sites, species, and themes to support. 
 
The ecosystem profile for the Mountains of Central Asia was developed between May 2016 and March 
2017, through a process that involved the participation of more than 250 people representing 
government and non-government organizations from all seven countries. The profile lists the 68 species 
in the Mountains of Central Asia that are classified by IUCN as globally threatened. For most species, the 
key to conservation is protection of adequate areas of appropriate habitat. The profile, therefore, 
identifies 167 important sites, known as Key Biodiversity Areas (KBAs), where species and ecosystems of 
elevated conservation concern are known to occur. 
 
In some cases, the protection of discrete areas of habitat in a KBA may not ensure the survival of a 
species, especially where the species ranges widely over the landscape or occurs at a very low density. 
This is especially important for species that may move over large areas during their life cycles. To 
accommodate this, 26 corridors are also identified. These large areas play a vital role in ensuring 
connectivity between KBAs. In doing so, they also play an important role in ecosystem functions 
important for human livelihoods, such as by protecting water supplies. 
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CEPF Niche and Investment Priorities 
 
The identification of conservation outcomes in Chapter 4 of the Ecosystem Profile constitutes a long-
term, overarching agenda for conservation of the regionΩǎ ǳƴƛǉǳŜ ŀƴŘ ǾŀƭǳŀōƭŜ ōƛƻŘƛǾŜǊǎƛǘȅΦ hƴƭȅ ŀ 
fraction of these priorities can be tackled by civil society organizations over the next five years with CEPF 
support. The Ecosystem PǊƻŦƛƭŜ ǘƘŜǊŜŦƻǊŜ ƛŘŜƴǘƛŦƛŜǎ /9tCΩǎ ƴƛŎƘŜ ό/ƘŀǇǘŜǊ ммύΤ ƴŀƳŜƭȅΣ ǘƻ ǎǳǇǇƻrt a 
diversity of civil society organizations with varying levels of capacity to achieve conservation outcomes 
and environmental sustainability within the increasingly important national agendas of economic 
growth. Building from the niche, the profile identifies biogeographic and thematic priorities for support, 
summarized here and described in detail in Chapter 12. 
 
The Profile identifies 33 priority species, 28 priority sites, and five priority corridors around which CEPF 
will apply six Strategic Directions, each broken down into Investment Priorities. These Strategic 
Directgions, summarized in the table below and describedin detail in Chapter 12, form the heart of 
/9tCΩǎ Ǉƭŀƴǎ ŦƻǊ ƎǊŀƴǘ-making in the Mountains of Central Asia Biodiversity Hotspot. 
 

CEPF Strategic Directions CEPF Investment Priorities 

1. Address threats to priority species 

1.1. Improve enforcement and develop incentives and 
alternatives for nature users and collectors 
 
1.2. Promote improved regulation of collecting, 
hunting, and fishing 
 
1.3. Support the development of species-specific 
reserves and conservation programs 
 
1.4. Prevent human-wildlife conflict by addressing 
killing, poisoning, and trapping 
 
1.5. Maintain populations of priority species beyond 
those solely affected by collection, hunting, fishing, 
poisoning, and nature users 

2. Improve management of priority sites with and 
without official protection status 

2.1. Facilitate effective collaboration among CSOs, 
local communities, and park management units to 
enhance protected area networks 
 
2.2. Develop and implement management approaches 
to sustainable use in KBAs outside official protected 
areas 
 
2.3. Build support and develop capacity for 
identification and recognition of KBAs 
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CEPF Strategic Directions CEPF Investment Priorities 

3. Support sustainable management and biodiversity 
conservation within priority corridors 

3.1. Develop protocols and demonstration projects for 
ecological restoration that improve the biodiversity 
performance and connectivity of KBAs 
 
3.2. Evaluate and integrate biodiversity and ecosystem 
service values into land-use and development 
planning 
 
3.3. Support civil society efforts to analyze 
development plans and programs, evaluate their 
impact on biodiversity, communities and livelihoods, 
and propose alternative scenarios and appropriate 
mitigating measures 

4. Engage communities of interest and economic 
sectors, including the private sector, in improved 
management of production landscapes (i.e. priority 
sites and corridors that are not formally protected) 

4.1. Engage hunting associations, tourism operators, 
and mining companies in conservation management 
and establishing valuation mechanisms for biodiversity 
and ecosystem services 
 
4.2. Promote mainstreaming of conservation into 
livestock and farm management practices 
 
4.3. Promote sustainable forest certification and value 
chains for non-timber forests products 
 
4.4. Engage with the government and private sector to 
incorporate site safeguards into infrastructure 
development 
 
4.5. Engage the media as a tool to increase awareness 
about globally threatened species and KBAs and 
inform public debate of conservation issues 

5. Enhance civil society capacity for effective 
conservation action 

5.1. Enable and enhance communication and 
collaboration between civil society and communities 
and government agencies responsible for 
implementing national biodiversity strategies 
 
5.2. Enhance civil society organizations capacity for 
planning, implementation, outreach, sharing of best 
practice, fundraising, and communication 
 
5.3. Catalyze networking and collaboration among 
CSOs and between CSOs and public sector partners 
 
5.4. Promote greater sources of funding for civil 
society to become engaged in conservation action 
 
5.5 Support action-oriented environmental education 
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CEPF Strategic Directions CEPF Investment Priorities 

6. Provide strategic leadership and effective 
coordination of conservation investment through a 
Regional Implementation Team 

6.1. Build a constituency of civil society groups 
working across institutional and political boundaries 
toward achieving the shared conservation goals 
described in the ecosystem profile 
 
6.2. Act as a liaison unit for relevant networks 
throughout the hotspot to harmonize investments and 
direct new funding to priority issues and sites 
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1. INTRODUCTION  
 
The Mountains of Central Asia are a biodiversity hotspot to be understood in terms of conservation, but 
the region must first be considered from a political and cultural perspective. ²ƛǘƘƛƴ ǘƘŜ ǊŜƎƛƻƴΣ ά/ŜƴǘǊŀƭ 
!ǎƛŀέ ƛǎ ǘȅǇƛŎŀƭƭȅ ǳƴŘŜǊǎǘƻƻŘ ǘo mean the whole of the five former Soviet republics: Kazakhstan, 
Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan. In the past, from the perspective of Central Asia, 
/ƘƛƴŀΩǎ ·ƛƴƧƛŀƴƎ ¦ȅƎƘǳǊ !ǳǘƻƴƻƳƻǳǎ wŜƎƛƻƴ ς which borders three of the five former republics ς and 
!ŦƎƘŀƴƛǎǘŀƴ ǿŜǊŜ άƘƛƴǘŜǊƭŀƴŘΣέ ŦŀǊ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ŜŎƻƴƻƳƛŎ ŎŜƴǘŜǊǎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƘǳōǎΦ Today, 
however, with intensifying investments in trade and infrastructure, and with greater movement of 
people and knowledge, it makes increasing sense to understand the region in terms of at least parts of 
seven countries. 
 
Central Asia has a long history as a crossroads between East and West. In the past, it was home to the 
great commercial and cultural centers of the Silk Road. Today, the modern equivalentǎ ƛƴŎƭǳŘŜ /ƘƛƴŀΩǎ 
Belt and Road initiative (BRI) and the ten-country Economic Cooperation Organization (ECO) stretching 
ŦǊƻƳ /ƘƛƴŀΩǎ ōƻǊŘŜǊǎ ǘƻ ǘƘŜ Indian Ocian and Caspian and Mediterranean Seas. 
 
For centuries, the region was a major contributor to the arts, sciences, medicine, and trade. With the 
mixing of agrarian, nomadic, and industrial societies, it is a mosaic of cultures, languages, and political 
systems. Moreover, only 25 years ago, five of the countries -- Kazakhstan, Kyrgyzstan, Tajikistan, 
Turkmenistan, and Uzbekistan ς were part of the Soviet Union, which has added a further layer of 
complexity and interest to the region. 
 
After the break-up of the Soviet Union in 1991-1992, Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan 
joined the Commonwealth of Independent States (CIS), and Turkmenistan took an official observer 
status with a policy of neutrality. Cooperation among these five countries supports environmental 
protection and hydrometeorological monitoring. New cooperation forums in the region ς including the 
Shanghai Cooperation Organization (SCO), the Eurasian Economic Union (EEU), the Custom Union (CU), 
and the afore-mentioned ECO and Belt and Road ς further integrate these countries. These economic 
unions are driving infrastructure and development in a way that may have massive impacts on the 
environment. 
 
Conflict and unrest have also been a reality in the region, as each of the former republics transitioned to 
new forms of government, and as different groups in have sought greater prosperity or self-
determination. Difficult topography, remote geography, and ethnic divisions have been and remain a 
challenge. Afghanistan, in particular, has suffered from more than thirty years of conflict, and the 
current Islamic Republic is now trying to establish effective governance and security outside the main 
urban areas. ¢ŀƧƛƪƛǎǘŀƴΩǎ civil war in 1992 was started, in part, due to a power struggle between groups 
from the eastern, southern, and central parts of the country. In Kyrgyzstan, political power centers are 
split to the east and west as well as north and south. Moreover, due to a policy of decentralization, local 
ŎƻƳƳǳƴƛǘȅ άƧŀƳŀŀǘǎέ Ŏŀƴ ŎƘŀƭƭŜƴƎŜ ŘŜŎƛǎƛƻƴǎ ŀǘ ǘƘŜ ƴŀǘƛƻƴŀƭ ƭŜǾŜƭ ŀƴŘ ŀǇǇƭȅ ǘƘŜȅ ƻǿƴ ǊǳƭŜǎΣ ƛƴŎƭǳŘƛƴƎ 
to natural resources. 
 
Much of the biodiversity and natural ecosystems are in the remote mountain regions, and ridges 
themselves form many of the international borders. As a result, many protected areas or key 
biodiversity areas sit across borders from one another, raising a question of bilateral or regional 
cooperation. Such cooperation existed within the five former republics during the Soviet era, and 
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attempts have been made more recentlythrough the cross-border Western Tien Shan, Pamir-Alai 
conservation, and snow leopard landscape conservation initiatives. 
 
Several initiatives are taking a wider approach to address regional conservation issues. A Global 
Mountain Summit held in Kyrgyzstan in 2002 explored united approaches for mountain development. A 
Global Snow Leopard Summit in 2013 resulted in the establishment of the Global Snow Leopard and 
Ecosystem Protection Program (GSLEP). GSLEP is active in 12 countries, including all of the hotspot 
countries other than Turkmenistan. 
 
Several international donors and partners are actively involved in conservation in the region. The Global 
Environment Facility (GEF), the European Union, and the governments of China, Japan, Germany, 
Switzerland, Finland, Norway, Russia, China, Korea and the United States support programs on 
sustainable natural resource use and environmental projects. Private funds and charities are supporting 
sustainable development and conservation initiatives, as well. 
 
/ƛǾƛƭ ǎƻŎƛŜǘȅ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ό/{hǎύ ŀǊŜ ƛƴ ŀ ǳƴƛǉǳŜ Ǉƻǎƛǘƛƻƴ ǘƻ ƛƴŦƭǳŜƴŎŜ ǇŜƻǇƭŜΩǎ ŎƘƻƛŎŜǎΣ Ƙŀōƛǘǎ ŀƴŘ 
behavior because they are based in or work with communities. Unlike governments, CSOs have no 
power to compel people to change. Instead, they influence behavior of stakeholders through education, 
incentives, demonstration of best practice, and direct assistance. Several major international 
environmental NGOs are active in the region, including World Wide Fund for Nature (WWF), Wildlife 
Conservation Society (WCS), Fauna & Flora International (FFI), and BirdLife International and its network 
partners, and to varying degrees, local CSOs are, or are in a position to become, active in conservation. 
 
Biodiversity and the threats to it are not distributed evenly over the planet, biodiversity hotspot or a 
country. Conservation organizations can maximize the effectiveness of their limited funds by focusing on 
the places that are the most important and where action is most urgent. The Critical Ecosystem 
tŀǊǘƴŜǊǎƘƛǇ CǳƴŘ ό/9tCύ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǎŀŦŜƎǳŀǊŘ ǘƘŜ ǿƻǊƭŘΩǎ ōƛƻƭƻƎƛŎŀƭƭȅ ǊƛŎƘŜǎǘ ŀƴŘ Ƴƻǎǘ ǘƘǊŜŀǘŜƴŜŘ 
regions, known as biodiversity hotspots. One of the most influential priority setting analyses was the 
identification of biodiversity hotspots (Myers et al. 2000; Mittermeier et al. 2004), defined as regions 
that have at least 1,500 endemic plants species and have lost at least 70 percent of their natural habitat. 
There are 36 ƘƻǘǎǇƻǘǎ ƎƭƻōŀƭƭȅΣ ŎƻǾŜǊƛƴƎ мрΦт ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ ¢ƘŜ ƛƴǘŀŎǘ ƴŀǘǳǊŀƭ Ƙŀōƛǘŀǘǎ 
within these hotspots cover only 2.3 ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǎǳǊŦŀŎŜΣ ōǳǘ Ŏƻƴǘŀƛƴ ŀ ŘƛǎǇǊƻǇƻǊǘƛƻƴŀǘŜƭȅ 
high number of species, many of which are threatened with extinction. Hotspots, therefore, are global 
priorities for conservation. 
 
The Mountains of Central Asia hotspot consists of two of Asia's major mountain ranges, the Pamir and 
ǘƘŜ ¢ƛŜƴ {ƘŀƴΦ ¢ƘŜ ƘƻǘǎǇƻǘΩǎ услΣл00 square kilometers include parts of seven countries: southeastern 
Kazakhstan, most of Kyrgyzstan and Tajikistan, eastern Uzbekistan, western China, northeastern 
Afghanistan, and a small mountainous part of southeastern Turkmenistan. Hotspot delineation is based 
on the Global 200 eco-regions (Olson, D. M. and Dinerstein, E., 20021), with some adjustments that 
reflect the administrative and geographic features of the region. With a relatively large amount of 
remaining natural habitat, high endemism, and increasing threats, the region is important for 
investment by CEPF. 
 
  

                                                           
1 http://wwf.panda.org/about_our_earth/ecoregions/ecoregion_list/ 
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Figure 1.1. Global Biodiversity Hotspots Map and CEPF Investments  

 

 
 
 

Figure 1.2. Map of Mountains of Central Asia Hotspot 
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2. BACKGROUND  
 
CEPF develops Ecosystem Profiles to identify an investment strategy for each hotspot. Ecosystem 
Profiles are prepared by subject matter and regional experts in consultation with a large number of 
ƴŀǘƛƻƴŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ Ŧƛƴŀƭ ǇǊƻŘǳŎǘ ƛǎ ƭƻŎŀƭƭȅ άƻǿƴŜŘέ ŀƴŘ ǘƘŜƴ ǳǎŜŘ ŀǎ ŀ ƎǳƛŘŜ ŦƻǊ 
action not just by CEPF and its grantees, but by the larger civil society, government, and donor 
communities. Ecosystem Profiles reflect a rapid assessment of biological priorities and the underlying 
causes of biodiversity loss. The profile couples these two elements with an analysis of conservation 
ƛƴǾŜǎǘƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ƘƻǘǎǇƻǘ ŀƴŘ ƻǘƘŜǊ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƛŘŜƴǘƛŦȅ /9tCΩǎ άƴƛŎƘŜ ŦƻǊ ƛƴǾŜǎǘƳŜƴǘΤέ 
that is a statement of how CEPF funding can provide the greatest value. 
 
Each Ecosystem Profile recommends broad strategic directions for investment into civil society-guided 
projects that contribute to biodiversity conservation. The Ecosystem Profile is designed to ensure that 
those investments complement other work, particularly that of host country national governments. 
CEPF promotes working alliances among community groups, nongovernmental organizations, academic 
institutions, the private sector, and the public sector to facilitate a comprehensive approach to 
conservation. 
 
CEPF makes grants to civil society organizations, which CEPF defines broadly as organizations outside of 
government ς NGOs, community groups, academic institutions, and business, trade, and social 
organizations. For CEPF, understanding the interests, capacity and needs of civil society is as important 
as understanding its biodiversity. Although CEPF makes grants to civil society, government plays a critical 
role in conservation and is always a partner in its efforts. 
 
Over the period of May 2016 through March 2017, Zoï Environment Network of Geneva, Switzerland led 
and prepared the ecosystem profile with contributions from numerous national partners. The main 
activities of the process were: 
 

¶ Definition of conservation outcomes  

¶ Analysis of socioeconomic, policy, and civil society context of the hotspot 

¶ Assessment of biodiversity threats and current conservation investments in the hotspot 

¶ Consultation with a broad range of national and international stakeholders 

¶ Formulation of a CEPF niche and investment strategy for the hotspot 
 
This process engaged experts from numerous disciplines, as well as government agencies, 
nongovernmental organizations, donor organizations and other stakeholders. The profile team reviewed 
ŜȄƛǎǘƛƴƎ ŀƴŀƭȅǎŜǎ ŦǊƻƳ .ƛǊŘ[ƛŦŜΩǎ LƳǇƻǊǘŀƴǘ .ƛǊŘ ŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ !ǊŜŀǎ όL.!ǎύΣ ²²CΩǎ ECONET for Central 
Asia, the IUCN Red list and national red lists, published books and atlases, reports and papers describing 
species and habitats in the mountains of Central Asia, as well as unpublished reports and publicly 
available information. The profiling has capitalized on priority-setting processes that have already taken 
place in several countries, such as National Biodiversity Strategies and Action Plans (NBSAPs), national 
protected areas strategies and expansion plans, and national biodiversity gap analyses. The profiling 
team analyzed up-to-date information on drivers and threats affecting biodiversity conservation in the 
hotspot, and current levels, geographies, and themes of conservation investments. 
 
The profiling team began the process by formally notifying the GEF Operational Focal Points in each 
country of the work ahead. The team then conducted a desk review, began the process of identifying 
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key biodiversity areas (KBAs) with local and international scientists, and publicly sought the input of a 
diverse group of stakeholders. Because both CEPF and the KBA concept are new to Central Asia, the 
profile team designed and used cartoons as an accessible way for stakeholders to understand the 
purpose of the exercise. 
 
The profiling team then presented its preliminary findings, particularly the lists of species, KBAs, and 
corridors (clusters of KBAs), in workshops with CSOs, government agencies, and other donors. 
Stakeholders helped refine and prioritize KBAs and investment priorities. 
 
The team held formal meetings, government-attended meetings in four of the countries. While there 
were no formal meetings in Afghanistan, Turkmenistan, or Uzbekistan, stakeholders did travel from 
those countries to the other events and were also consulted directly by phone and electronic mail. In all, 
256 unique participants attended the public meetings or were consulted directly (Table 2.2). 
 

Table 2.1. Dates and Location of Stakeholder Consultations and Profile Presentation Events 

 
Date Location Country Covered by Workshop Participants 

May 2016 Bern, Swiss GEF Constituency Central Asia 20 

June 2016 Astana Kazakhstan 37 

June 2016 Almaty Kazakhstan 30 

June 2016 Dushanbe Tajikistan 33 

June 2016 Tashkent Uzbekistan (informal) 10 

September 2016 Almaty Kazakhstan 35 

September 2016 Urumqi China 25 

October 2016 Bishkek Kyrgyzstan 35 

October 2016 Bishkek Kyrgyzstan 48 

October 2016 Dushanbe Tajikistan and Afghanistan 42 

 
 

Table 2.2. Contribution of Different Stakeholders to the Consultation Process 

 

Country CSOs 
Private 

sector 
Government Research 

Donor and 

int. org 
Total 

Afghanistan 2 2 2 2 2 10 

China 4 4 2 8 4 22 

Kazakhstan 25 7 17 6 4 59 

Kyrgyzstan 40 4 5 6 4 59 

Tajikisan 35 4 4 8 6 57 

Turkmenistan 10 2 4 2 2 20 

Uzbekistan 15 3 3 4 4 29 

Total 131 26 37 36 26 256 

 
Zoï posted draft data on species and sites, maps, and drafts of this document on its website and 
received about one hundred individual CSOs responses to a questionnaire about their capacity, needs, 
and suggestions for conservation of particular species or areas. 
 
The final public event was a regional consultation in Almaty on 12 December 2016, International 
Mountain Day. This meeting brought together a cross-section of senior participants from previous 
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meetings, including representatives of GEF Focal Points, to finalize KBA priorities and the investment 
strategy. 
 
Reflecting on the process, itself, of preparing this Ecosystem Profile, the team learned that while there 
are many gaps in data in publicly available records, there is an equal amount of information being held 
by the multiple stakeholder groups that participated in this effort. This Profile represents an important 
collation of this information. This profile was also the first time ever for the wide application the global 
KBA Standard (IUCN 2016), promoted by the KBA partnership.2 Application of the standard was a 
challenge: different experts in each country took varying amounts of time to understand the standard; 
data quality, availability, and completeness varied across and within countries; the hotspot, itself, is 
large, with seven countries and documents and communication in English, Russian, Chinese, and Dari, at 
least; all with a limited budget of time and funds. In no way does this devalue the work here; rather, it 
says there is still more to be done. 
 
  

                                                           
2 The KBA standard is described in IUCN (2016) A Global Standard for the Identification of Key Biodiversity Areas. 
The KBA partnership includes BirdLife International, IUCN, Amphibian Survival Alliance, Conservation International, 
CEPF, the GEF, Global Widlife Conservation, NatureServe, RSPB, WWF, and WCS. 
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3. BIOLOGICAL IMPORTANCE OF THE HOTSPOT  
 
This chapter describes the geography, climate, and biological history of the hotspot; provides a summary 
of species diversity, levels of endemism, and global threat status among major taxonomic groups in the 
hotspot; and describes ecosystem services. 
 
Mountain regions are crucial to the maintenance of the natural and agricultural global biodiversity. The 
vertical distribution of natural species by elevation results in a wide range of species and ecosystems 
spread over a relatively small surface area. Endemic species find homes in isolated islands of mountain 
habitat with characteristics conducive to unique life forms and varieties. 
 

3.1. Geography, Climate, and History 
 
The Mountains of Central Asia hoǘǎǇƻǘ Ŏƻƴǎƛǎǘǎ ƻŦ ǘǿƻ ƻŦ !ǎƛŀΩǎ ƳŀƧƻǊ Ƴƻǳƴǘŀƛƴ ǊŀƴƎŜǎΣ ǘƘŜ tŀƳƛǊ ŀƴŘ 
the Tien Shan. The total area covered is about 860,000 square kilometers. The highest peak, Kongur, in 
the Chinese Pamir, rises to 7,719 meters, the lowest point is in the Turfan depression in China, 150 
meters below sea level, and and some 20,000 glaciers cover between 25,000 - 35,000 km2 (see Figure 
3.1). 
 
The mountains were mainly formed by folding due to tectonic movements during the Caledonian, 
Hercynian, and Alpine orogenic (or mountain-building) periods. Intense growth has occurred over the 
past 15-20 million years and continues today with strong earthquakes and active surface dynamics. The 
hotspot borders several major deserts, including the Taklamakan in China, the Kyzylkum in Uzbekistan, 
and the Karakum in Turkmenistan. 
 
The Pamir was known to early Persian geographers as Bam-i-5ǳƴȅŀΣ ƻǊ άǊƻƻŦ ƻŦ ǘƘŜ ǿƻǊƭŘέ ŀƴŘ ƛǎ 
ǎƛǘǳŀǘŜŘ ŀǘ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǎŜǾŜǊŀƭ ƎǊŜŀǘ ǊŀƴƎŜǎΦ ¢ƘŜ ¢ƛŜƴ {ƘŀƴΣ ƻǊ άŎŜƭŜǎǘƛŀƭ ƳƻǳƴǘŀƛƴǎΣέ ƭƛŜ ŀŘƧŀŎŜƴǘ ǘƻ 
the north, the Hindu Kush to the south, and the Karakoram and the Kun Lun Shan to the east. 
 
The Pamir Mountains have a mean elevation of over 4,000 meters and its central parts are plateau-like 
in character. The western and eastern parts of the Pamir, in contrast, are characterized by sharp ridges 
and steep slopes cut by deep valleys and gorges. The Pamir includes the Fedchenko Glacier, which is 
more than 70 kilometers long and one of the longest non-polar glaciers in the world. 
 
Several mountain ranges ς the Alai, Hissar, Zeravshan and Turkestan ς lie between the Pamir and the 
Ferghana Valley, a deeply downfaulted basin, about 300 kilometers long and 150 kilometers wide. The 
Ferghana Valley extends into Uzbekistan, Kyrgyzstan, and Tajikistan, and is the one of most densely 
populated and ethnically diverse regions of Central Asia, with a population density of 300-400 persons 
per square kilometer. 
 
To the north of the Ferghana Valley, the Tien Shan Mountains extend for 2,500 kilometers from west to 
east. The Tien Shan are made up of a complex series of ranges and are around 300 kilometers wide in 
the center, narrowing at the eastern and western ends. The highest peaks are located in a central cluster 
on the borders of China, Kyrgyzstan, and Kazakhstan, and include Mt. Tomur at 7,439 meters (also called 
Janysh/Pobeda in Kyrgyzstan). The Inylchek Glacier, over 50 kilometers long and the largest in the Tien 
Shan, is also located in this part of the range. 
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Figure 3.1. Topography of the Mountains of Central Asia 
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The central Tien Shan, with a mean altitude of over 3,000 meters, contains a high, uplifted massif 
(plateau) that shares some of the same landscape features as the central Pamir. On the western and 
northern edges of the Tien Shan, lower arid mountains such as the Nuratau, Chu-Ili Divide, and Karatau 
Ǌǳƴ ƴƻǊǘƘǿŜǎǘǿŀǊŘ ƛƴǘƻ /ŜƴǘǊŀƭ !ǎƛŀΩǎ ŘŜǎŜǊǘǎΦ ¢ƘŜ ¢ƛŜƴ {Ƙŀƴ ŘǊŀƛƴǎ Ƴŀƛƴƭȅ ǘƻ ǘƘŜ ƴƻǊǘƘΣ ǎƻǳǘƘ ŀƴŘ 
west, and the many streams plunging down the steep northern slopes have formed alluvial deposits on 
the plains below. These deposits provide sites for settlements and several major population centers. 
 
The Pamir Mountains of Tajikistan and China join the Tien Shan in Kyrgyzstan in the north and the Hindu 
Kush Mountains in Afghanistan and Pakƛǎǘŀƴ ƛƴ ǘƘŜ ǎƻǳǘƘΣ ŀƴŘ Ŏƻƴǘŀƛƴ ǎƻƳŜ ƻŦ ǿƻǊƭŘΩǎ ƘƛƎƘŜǎǘ ǇŜŀƪǎ 
including Kongur (7,719, China) and Somoni (7,495 meters, Tajikistan). The largest river of Central Asia ς 
the Amu Darya ς has its origins in the Wakhan corridor between Pamir and Hindu Kush with many deep 
valleys, spectacular gorges, and traditional settlements nestled on alluvial fans. People living there ς in 
the Badakshan and the Wakhan regions ς are among the most isolated and impoverished in the region. 
 
Glaciers cover four percent of Kyrgyzstan and six percent of Tajikistan, but spread throughout the 
mountains. Glaciers are crucial to maintaining water flow during the hot and dry summer months. 
 
The climate is arid with most rain falling in the winter and spring. The Tien Shan and Pamir act as a 
climatic divide and intercepts moist air from the north and west, and prevent it from reaching the hyper-
arid Taklamakan desert and the Tarim Basin in China. Precipitation falls mainly in winter and spring, and 
varies from over 1,000 mm in the Hissar and Ferghana Ranges in the west to below 100 mm in the east. 
The southwest of the area ς the western parts of the Tien Shan and of the Pamir ς is influenced by 
subtropical air and also enjoys mild winters. Temperatures decrease to the east, although there are 
considerable variations due to altitude. The high plateaus of the Pamir and Tien Shan are the coldest 
areas, having an annual mean temperature below zero and a very short growing season. Winter 
temperatures there may reach -40ºC. 
 
Much of the high mountain environment is inhospitable to humans, with barren ground and glaciers, 
but is still home to such charismatic species as the Marco Polo sheep and the snow leopard. At lower 
altitudes, the mountains have fine grasslands and forests. 
 
Only half of Kyrgyzstan's land area and less than one third of Tajikistan's land area is suitable for 
agriculture, mainly for grazing. Croplands and gardens occupy less than 7 and 5 percent of their land 
areas, respectively. Other lands are considered not suitable for agriculture due to harsh climate, poor 
soils, and the predominance of rocks and glaciers. Nevertheless, a majority of the mountain 
communities of Central Asia practice agriculture: principally cultivating cereals and vegetables, 
gardening, collecting forest products, and livestock grazing on a wide range of pastures. 
 

3.2. Habitats and Ecosystems 
 
The predominant vegetation types in the hotspot are desert, semi-desert, and steppe on all the lower 
slopes and foothills and in some of the outlying ranges and major basins. Patches of riverine woodland 
ŦƻǊŜǎǘΣ ŎŀƭƭŜŘ άǘǳƎŀƛΣέ ǎǳǊǾƛǾŜ ŀƭƻƴƎ ǘƘŜ !Ƴǳ 5ŀǊȅŀΣ ½ŜǊŀǾǎƘŀƴΣ {ȅǊ 5ŀǊȅŀΣ /Ƙǳ-Talas, and Ili rivers and a 
few other places. At higher altitudes, steppe communities dominated by various species of grasses and 
herbs occur, while shrub communities are widespread in the lower steppe zone. Spruce forests occur on 
the moist northern slopes of the Tien Shan, while open juniper forest occurs widely in the Pamir-Alai. 
Meadows typically occur at higher elevations. At the very highest and coldest elevations, there is limited 
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vegetation cover and diversity, with cushion plants, snow-patch plants, and tundra-like vegetation as 
well as glaciers. 
 
The hotspot contains ancestors of domestic fruit and nut varieties: apricots, plums, cherries, apples, 
pears, cherry plums, grapes, pistachios, almonds, walnuts, and pomegranates. In addition, the wild crop 
relatives of many cultural herbaceous plants ς wheat, barley, oats, rhubarb, sorrel, anise, coriander, 
onions, garlic, tulips ς are still found here, making the region an important storehouse of genetic 
diversity. Further, ancient forms of domesticated animals and their wild ancestors have survived in the 
region. The fauna of mountain ungulates is particularly diverse, which includes several species of wild 
goats and subspecies of mountain sheep. The hotspot is also home to magnificent wild cats, the most 
famous of which is the snow leopard, and it was once home to the now extinct Caspian Tiger. 
 
The geological evolution of the mountains, the wide range of elevations, and the extreme climatic 
variation have combined to produce great landscape and biotic diversity. The number, extent, and 
sequence of vegetation zones vary across the hotspot as a function of temperature gradients, moisture 
gradients, slope aspect, altitude, and latitude, and depending on the sytem of classification, countries 
report between 20-30 different ecosystem types within their borders. This section summarizes the 
ecosystems in the hotspot by sorting types into larger groupings. At lower altitudes and in the foothills, 
dryland ecosystems prevail. At medium altitudes, grasslands, shrubs and forests are widespread. 
Meadows and tundra-like ecosystems are found in the high mountains. (See Figure 3.2. and Figure 3.3.) 
 

3.2.1. Deserts, Semi-Deserts and Arid Steppes 
 
Desert, semi-desert, and arid steppe vegetation types predominate on all the lower slopes, foothills, and 
in some of the outlying ranges. Common plants here include species of widespread genera such as 
Artemisia, Salsola, and Ephedra, as well as annual grasses such as Poa and Festuca spp. In the Ili, Amu 
Darya and Syr Darya river valleys and a few other places, patches of riverine woodland survive, 
composed of poplar (Populus spp.), eleagnus, tamarisks (Tamarix spp.), and willows (Salix spp.) 
(Mittermeier et al. 2004). 
 

3.2.2. High Steppes 
 
Steppe communities, dominated by various species of grasses and herbs, occur at higher altitudes. A 
distinctive type of tall-grass steppe, characterized by Elytrigia trichophora and Hordeum bulbosum, 
occurs in the western Tien Shan and Pamir. Shrub communities are widespread in the lower steppe zone 
and may form dense thickets in gorges. Species present include hawthorns (Crataegus pontica, C. 
turkestanica), Cotoneaster melanocarpa, Euonymus semenovii, Lonicera spp., Rosa spp., and Berberis 
spp. 

3.2.3. Forests 
 
Mountain forests provide invaluable watershed protection and erosion control, and contribute to the 
regulation of water resources by decreasing or smoothing runoff ς with a corresponding decrease in 
erosion ς and by retaining groundwater. They also provide mountain people with a rich source of the 
fuelwood essential to the heating of living spaces, the cooking of food and the purification of drinking 
water, and with timber and other forest products such as wild fruits, nuts and medicinal plants for 
subsistence or trade. A relic species of Tien Shan spruce forms a unique and spectacular forest belt in 
the Tien Shan Mountains.
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Figure 3.2. Land Cover in the Mountains of Central Asia 
 

 
  



12 
 

 
Figure 3.3. Ecological Regions in the Mountains of Central Asia 
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Walnut and fruit  forests. A type of wild walnut-fruit forest unique to Central Asia grows above the 
steppe zone in warm, sheltered places in the Pamir and Tien Shan. These are diverse and are composed 
of walnut (Juglans regia), almonds (Amygdalus communis and A. bucharensis), pears (Pyrus korshinskyi 
and P. regelii), plums (Prunus sogdiana and P. ferganica), cherry (Cerasus mahaleb), and apple (Malus 
sieversii), along with maples (Acer turkestanicum and A. semenovii). Some of the surviving walnut trees 
are estimated to be 500 years old. The area occupied by this habitat has greatly declined, with around 
90 percent lost during the last 50 years (Mittermeier et al. 2004). 
 
Spruce forest. Spruce forests occur on moist northern slopes of the Tien Shan. They grow in a broad 
altitude band and include the regional ŜƴŘŜƳƛŎ {ŎƘǊŜƴƪΩǎ ǎǇǊǳŎŜ όPicea schrenkiana) with some silver fir 
sub-species (Abies semenovii) and associated species of endemic Tien Shan rowan (Sorbus tianshanica) 
and birches (Betula spp.). Stands of closed-canopy forest are found in patches of varying size, with the 
largest on the Kyrgyz Range. More open stands also occur in a forest-meadow mosaic. 
 
Juniper forest. Open juniper forest occurs widely between 1,500 meters and 3,300 meters, particularly 
in the Pamirs. In the Tien Shan it grows above the spruce belt and is composed of Juniperus 
seravschanica, J. turkestanica, and J. semiglobosa (Mittermeier et al. 2004). 
 

3.2.4. Subalpine and Alpine Meadows 
 
Subalpine and alpine meadows occur from 2,000-4,000 meters and above, mainly in the northern and 
western more humid parts of the hotspot. Plant cover is high, with a tight sward made up of grasses 
such as Poa alpina, sedges (Carex and Kobresia spp.) and carpeted with a rich variety of herbs including 
many endemic species. The fritillary (Rhinopetalum stenantherum), gentians (Gentiana spp.), 
globeflower (Trollius dshungaricus), primulas (Primula spp.), tulips (Tulipa spp.), anemones (e.g., 
Anemone protracta), louseworts (Pedicularis spp.), and aconites (Aconitum talassicum, A. leucostomum) 
are prominent among them. These meadows are at their most attractive in early summer when the 
flowers are in full bloom. In drier areas of the Pamir and Tien Shan, the mountain meadows are replaced 
by high-elevation steppes, characterized by grasses such as Festuca, Poa, Puccinellia, sedges (Carex and 
Kobresia spp.), together with xerophytic perennial herbs (Mittermeier et al. 2004). 
 

3.2.5. High-Elevation Vegetation 
 
Vegetation cover and plant diversity declines rapidly as one approaches the upper limits of plant cover, 
and cushion plants and those with low rosettes that can withstand the high winds, cold temperatures, 
and aridity become more common. Acantholimon diapensioides is the most widespread cushion plant 
and species of Saxifraga, Androsace, Rhodiola, Saussurea, and Tanacetum are also frequent. At 4,000 to 
4,500 m, even more hardy perennials are found, such as Thylacospermum caespitosum, the large, tight 
cushions of which resemble a moss more than a herbaceous plant, and Dryadanthe tetrandra. Snow 
patch plants also include attractive species, such as the alp lily (Lloydia serotina), the large, pale blue and 
white globeflower (Trollius lilacinus), and several crucifers (Draba spp.). At such high elevations the 
vegetation is short, similar to Tibet, with sedge meadows dominated by species of Kobresia, 
Shmalhausenia and Carex in areas along valley bottoms. Above this, there are only a few lichens and 
rare algal films on some glaciers (Mittermeier et al. 2004). 
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3.3. Species Diversity and Endemism 
 
The hotspot harbors significant numbers of wild crop relatives and around 5,000 species of vascular 
plants, almost one quarter of which are endemic. By contrast, the nearby lowland deserts, which are 
twice as large, have ony a quarter the number of plant species. Threatened animal taxa include snow 
leopard (of which the hotspot supports about half the world population), Persian leopard (Panthera 
pardus saxicolor), Saiga (Saiga tatarica) on the edges of the hotspot, as well as numerous birds, reptiles, 
fishes and invertebrates. Caspian tiger (Panthera tigris virgata), an iconic large cat that inhabited lower 
altitude riparian forests, went extinct in the last century. Other species have suffered from 
anthropogenic transformation, especially the foothills zone, where natural habitats have been 
converted to agricultural land. 
 

Table 3.1. Species Diversity and Endemism in the Hotspot by Taxonomic Group 

 
Taxonomic Group Species Endemic Species 

Plants 5,000-6,000 1,500 

Mammals 140 10-20 

Birds c.500 1 

Reptiles 60-80 10-20 

Amphibians 10 2 

Freshwater Fishes 30-60 5-10 

 

3.3.1. Plants 
 
The flora of the Mountains of Central Asia is a mix of Siberian, Mediterranean, Indo-Himalayan, and 
Iranian elements. There are also 64 endemic genera, including 21 from the family Umbelliferae and 12 
from the family Compositae. The endemic flora includes tree species, flowers, onions, and grasses. 
 
More than 16 endemic and regionally threatened species of tulip grow in the hotspot. Collecting for 
horticulture and decoration has led to the decline of many of the hotspot's tulip species, especially in 
the lowlands and along the roads (Mittermeier et al. 2004). 
 

3.3.2. Mammals 
 
Between 10 to 20 species of about 140 mammals found in the hotspot are endemic (depending on the 
definition of endemic and sub-species): Menzibier's marmot (Marmota menzbieri, VU), found only in the 
western Tien Shan at elevation of 2,000 meters, and the Ili Pika (Ochotona iliensis, VU), a small species 
of lagomorph found only in the Chinese part of the Tien Shan. There are also ground squirrels 
(Spermophilus ralli and S. relictus), the Pamir shrew (Sorex bucharensis), the Alai mole vole (Ellobius 
alaicus, DD), and other regional endemics. 
 
The hotspot also holds a variety of mountain ungulates, including three endemic subspecies of the argali 
wild sheep (Ovis ammon, VU), among them the Marco Polo sheep (O. a. polii), whose magnificent 
curling horns have made it a favored target of trophy hunters. The Siberian ibex (Capra sibirica) is the 
most numerous and most widespread species, occurring in all parts of the area above the tree line 
(Mittermeier et al. 2004). 
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Saiga (Saiga tatarica, CR) is a species living on the flat and hilly plains of Central Asia, just on the eduge 
of the hotspot boundary in Kazakhstan. The number of saigas declined sharply since the 1970s due to 
the destruction of habitat and hunting (for Chinese medicine), largely restored in the period 2002-2015 
due to the efforts of Kazakhstan, and again declined after the mass death of 2015 due to the epizootic 
pasteurellosis. 
 
Because of their location in the central part of the Asian continent, the mountains of Central Asia play an 
important connecting role in the distribution of many important montane Asian species. Perhaps the 
best-known symbol of this fauna is the snow leopard (Uncia uncia, EN), a species found in the alpine and 
subalpine zones of the hotspot. The species has declined here, as elsewhere, as a result of poaching for 
its valued fur and a depletion of its prey base through illegal hunting (Mittermeier et al. 2004). 
 
In addition to the endemic and threatened species, there are other iconic large mammals of local 
importance, including gray wolf (Canis lupus lupus), Turkestan lynx (Lynx lynx isabellinus), Altai lynx (L. l. 
wardi), and brown bear (Ursus arctos). 
 

3.3.3. Birds 
 
Although nearly 500 bird species occur regularly in the hotspot, none are narrow endemics, although 
one Data Deficient (DD) species is considered a regional endemic. This is because most species make 
seasonal latitudinal and/or altitudinal migrations, typically to plains regions to the south. Many species 
belong to genera typical of the high ranges of Asia, such as redstarts (Phoenicurus), accentors (Prunella) 
and rosefinches (Carpodacus). Coniferous forests on the northern side of the Tien Shan form the 
southern limits of several boreal species, including black grouse (Lyrurus tetrix) and northern hawk owl 
(Surnia ulula), while steppe and desert birds, including great bustard (Otis tarda, VU) and Asian houbara 
(Chlamydotis macqueenii, VU) occur, predominantly in the lowlands (Mittermeier et al. 2004). 
 
The Mountains of Central Asia are an important stronghold for birds of prey, with important breeding 
populations of such species as golden eagle (Aquila chrysaetos), eastern imperial eagle (A. heliaca, VU), 
steppe eagle (A. nipalensis, EN), booted eagle (Hieraaetus pennatus), bearded vulture (Gypaetus 
barbatus, NT), cinereous vulture (Aegypius monachus, NT), Eurasian griffon (Gyps fulvus), Himalayan 
griffon (G. himalayensis, NT), peregrine falcon (Falco peregrinus) and saker falcon (F. cherrug, EN). 
 

3.3.4. Reptiles 
 
More than 60 reptiles are found in the hotspot, including 10-20 endemics. Diversity is highest in the 
lower elevations, in desert and semi-desert areas. There are a significant number of species of lizards 
and snakes, including ten species of toad-headed agamas (Phrynocephalus spp.) (Mittermeier et al. 
2004). 
 

3.3.5. Amphibians 
 
Amphibian diversity and richness patterns are opposite of that for reptiles. Species richness is low ς only 
8-10 species of amphibians have been recorded here, two of them are endemic, including the 
Semirechensk salamander (Ranodon sibiricus, EN) found in the Jungar-Alatau in China and Kazakhstan 
and a frog (Rana terentievi) in southern Tajikistan. 
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3.3.6. Freshwater Fishes 
 
This arid hotspot has about 30-60 freshwater fish species (depending if introduced species and sub-
endemics are counted), about 5-10 of which are narrow endemics. Endemism is centered in the Issyk-
Kul Lake and Talas River basin, which lacks outlets to connect it with any other bodies of water. In 
addition, the Koytendag blind cave fish (Troglocobitis starostini) is found in a cave system of the 
Koytendag Mountains in Turkmenistan (Mittermeier et al. 2004). 
 

3.4. Ecosystem Services 
 
The hotspot provides an astonishing array of ecosystem goods and services that are essential for the 
sustainable development of the whole region. These goods and services fall into four broad categories ς 
provisioning, regulating, cultural, and supporting ς and include food products; fiber and wood; land for 
food production; genetic and medical resources; watershed protection; habitat for flora and fauna of 
local and global significance; the regulation of natural hazards and climate; natural areas for leisure and 
recreational activities; and perhaps most important of all, the storage and release of water (Table 3.2). 
In the Regional Sustainable Development Strategy of Central Asia (2009), the governments officially 
acknowledge the role of mountains as "water towers" and storehouses of biodiversity. 
 
Most of the population of Central Asia relies on water that falls in the mountains, where it is stored until 
making its way downstream to population centers. Densely populated valleys and oases of the vast 
drylands depend on numerous rivers and streams, especially the Syr Darya River, which rises in the Tien 
Shan Mountains, and the Amu Darya, which rises in the Pamir. Each flows more than 2,000 kilometers to 
empty into the Aral Sea. Other major regional rivers originating in the mountains are the Sarydjaz, Ili, 
Chu, and Talas. 
 
Tajikistan holds 40 percent and Kyrgyzstan 30 percent of the water resources serving the five former 
Soviet republics. Uzbekistan, with the largest share of population in the hotspot, is the biggest water 
consumer, in large part because of an economy based on irrigated agriculture. Uzbekistan and 
Turkmenistan, with 90 percent of their water resources coming from mountains located outside their 
country borders, are highly vulnerable to water shortages. 
 
Mountains provide a profound sense of place, a source of inspiration, and a rich cultural heritage. 
People in isolated parts of the hotspot, especially in the Pamir and Wakhan, differ from those in the 
main valleys, and communities have developed distinct cultural identities, agricultural traditions, and 
languages. However, with modernization and the dominant influence of Soviet and Chinese cultures, 
many minorities have lost some of that identity. 
 
The diverse culture of the region, and the strong sense of place that the mountains provide, attract 
visitors from around the world, and tourism offers an additional income source for mountain 
communities. 
 
Residents of of tƘŜ ǊŜƎƛƻƴΩǎ ƭŀǊƎŜǎǘ ŎƛǘƛŜǎ ς Tashkent, Almaty, Bishkek, Dushanbe, and Urumqi rely on the 
Ƴƻǳƴǘŀƛƴǎ ŦƻǊ ǿŀǘŜǊΣ ŦǊŜǎƘ ŀƛǊΣ ŀƴŘ ōǊŜŜȊŜǎ ǘƘŀǘ ŘƛǎǇŜǊǎŜ ǳǊōŀƴ ŀƛǊ ǇƻƭƭǳǘƛƻƴΦ ¢ƘŜ ƳƻǳƴǘŀƛƴǎΩ ƭŀƪŜǎ ŀƴŘ 
white-water streams are among the most popular weekend destinations for urban residents. The 
mountains also provide hiking, picnics, horseback riding, skiing, geothermal spas and resorts, and family 
farms selling fresh products to urban dwellers. However, many areas are suffering from poorly planned 
tourism development. 
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The governments in the seven countries have, to varying degrees, expressed interest in formally valuing 
their ecosystem services. 
 

Table 3.2. Principal Ecosystem Services 
 

Type of Service Ecosystem Service Beneficiaries 
Relative Importance 
within the hotspot 

Provisioning 

Water (artisanal and run-
off) for drinking, 
irrigation, industrial use, 
energy generation 

Entire population High 

Fisheries in freshwater 
Local fishers, fish 
consumers, associated 
economic activity 

Locally important 

Wood for firewood, 
charcoal 

Rural communities 
Minor, but significant for 
some remote 
communities 

Timber, poles and other 
construction material 

Timber traders, forest 
owners, crafts-people 

Significant in some areas 

Non-timber forest 
products (e.g. resins, 
fibers, fruits) 

Rural and agrarian 
communities 

Locally important for 
forest communities 

Grazing and fodder for 
livestock 

Local livestock herders 
and, indirectly, 
consumers of milk, meat 

High 

Medicinal plants Local populations 
Locally important, in 
China active use in 
traditional medicine 

Genetic resources Agro-industry High 

Regulating 

Moderation of extreme 
events 

Entire population Significant in some areas 

Reduction of soil erosion 
through stabilization of 
soils 

Local populations, 
economic activity, 
especially in mountainous 
and arid areas 

Significant in some areas 

Local air quality Urban populations Moderate 

Supporting 

Habitat for plants and 
animals 

Agricultural population, 
global existence value 

Significant 

Maintenance of genetic 
diversity 

Agricultural community 
and users 

High 

Carbon sequestration Global Low 

Cultural 

Recreation 

Local populations, 
especially urban 
populations using natural 
areas 

High 

Tourism using natural 
spaces 

Global tourists, local 
people engaged in the 
tourism economy 

High 

Spirituality Local populations Significant in some areas 
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4. CONSERVATION OUTCOMES  
 
CEPF identifies conservation outcomes at three scales, which are collectively needed to conserve global 
biodiversity: 
 
1. Globally threatened species on the IUCN Red List. 
2. Sites that contribute signficiantly to the global persistence of biodiversity (i.e., Key Biodiversity Areas 

or KBAs). 
3. The conservation landscapes necessary to maintain the ecological and evolutionary processes upon 

which those sites and species depend. 
 
In order to track and evaluate the effectiveness of its investments (in synergy with other projects and 
funding), CEPF sets quantitative targets and monitors the performance of its grants and portfolios 
towards these targets. To this end, ŎƻƴǎŜǊǾŀǘƛƻƴ ƻǳǘŎƻƳŜǎ ŀǊŜ ƳŜŀǎǳǊŜŘ ƛƴ ǘŜǊƳǎ ƻŦ άǎǇŜŎƛŜǎ 
ŜȄǘƛƴŎǘƛƻƴǎ ŀǾƻƛŘŜŘέΣ άY.!ǎ ǇǊƻǘŜŎǘŜŘέ ŀƴŘ άŜŎƻƭƻƎƛŎŀƭ ŎƻǊǊƛŘƻǊǎ ŎǊŜŀǘŜŘέΦ  
 
Conservation outcomes are defined sequentially, with species outcomes being defined first, then site 
outcomes and, finally, corridor outcomes. Since species outcomes are extinctions avoided at the global 
level, they encompass globally threatened species, in the IUCN Red List categories Critically Endangered 
(CR), Endangered (EN) and Vulnerable (VU). Species threatened nationally ς but not globally ς are not 
identified as species outcomes: while they may be high local priorities, if they are common or 
widespread in other parts of the world, they are not global priorities. Similarly, if no formal assessment 
has been conducted to define a global threat status, species cannot be global priorities. 
 
Site outcomes are defined next, to provide a lens for focusing investments in site-scale conservation 
action. Within the biodiversity hotspots, CEPF targets investment toward specific sites that are globally 
important for biodiversity. The principal basis for defining site outcomes in this assessment is A Global 
Standard for the Identification of Key Biodiversity Areas (IUCN 2016; ƘŜǊŜŀŦǘŜǊ ǘƘŜ άƎƭƻōŀƭ Y.! 
{ǘŀƴŘŀǊŘέύ. KBAs are identified for globally threatened species and ecosystems that are best conserved 
through the network of sites at which they are present in significant proportions. In addition, many KBAs 
in the hotspot are defined based on the populations of geographically restricted species (mostly 
endemic plants) and congregatory species (mostly birds). Sites supporting significant populations of 
restricted-range species contribute significantly to the global persistence of biodiversity, because there 
are few or no other sites in the world for which conservation action for these species can be taken. Sites 
that support globally significant aggregations of one or more species at particular times of year (e.g. for 
breeding, feeding, wintering) can also be identified as KBAs; these species are often particularly 
vulnerable to exploitation and habitat loss. 
 
Site outcomes are achieved when a KBA is safeguarded through improved management or expansion of 
an existing protected area, creation of a new protected area (including conventional, government-
managed protected areas and community or privately managed ones), and improved management of 
KBAs without protection status. Improved management may include changing or adjusting management 
practices for a KBA in order to improve the long-term persistence of species and ecosystems. Expansion 
or modification of existing protected areas or management plans may involve increasing the proportion 
of a KBA under conservation mŀƴŀƎŜƳŜƴǘ ǘƻ ƳŜŜǘ ǎǇŜŎƛŜǎΩ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻǊ ƛƴǘǊƻŘǳŎƛƴƎ ǎǇŜŎƛŜǎ-focused 
measures to ensure that (previously) neglected species or sites receive due attention. Creation of a new 
protected area may involve designating all or part of a KBA as a national, local, community or privately 
managed area with special conservation or land-use status. 
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The long-term persistence of biodiversity requires the protection of landscapes or conservation 
corridors. This is particularly important for the conservation of broad-scale ecological and evolutionary 
processes, and for the conservation of species with wide ranges, low natural densities and migratory 
behavior. In addition, conservation corridors may effectively support cross-border collaboration 
between the managers of neighboring KBAs that are ecologically similar but divided by a national 
border. Conservation corridors can also be an effective tool for mainstreaming conservation 
requirements into land-use planning and promoting biodiversity-friendly management practices in 
production landscapes, such as cultivated land, pasture and forestry concessions. 
 
Corridors are the last scale at which conservation outcomes are identified. Corridor outcomes are 
achieved when a conservation corridor maintains little-changed natural processes and contributes to 
ecological connectivity of KBAs and species ranges. Conservation corridors are landscapes anchored on 
Y.!ǎΣ ƭƛƴƪŜŘ ǘƻƎŜǘƘŜǊ ōȅ ŎƻǊǊƛŘƻǊǎ ƻǊ άǎǘŜǇǇƛƴƎ ǎǘƻƴŜǎέ ƻŦ ƴŀǘǳǊŀƭ ƘŀōƛǘŀǘǎΣ ǿƘƛŎƘ Ƴŀƛƴǘŀƛƴ ŜŎƻƭƻƎƛŎŀƭ 
integrity and facility movement of wide-ranging and migratory species (so-ŎŀƭƭŜŘ άƭŀƴŘǎŎŀǇŜ ǎǇŜŎƛŜǎέύΦ Lƴ 
the Mountains of Central Asia, habitat requirements of landscape species (such as snow leopard), 
latitudinal and altitudinal migrations of species, and considerations of potential climate change impacts 
on the future distribution of species and ecosystems inform the definition of conservation corridor 
boundaries. In addition, conservation corridors take into consideration the results of previous 
conservation planning exercises, in particular the WWF ECONET initiative for Central Asia (which 
included all hotspot countries apart from Afghanistan and China). 
 

4.1. Species Outcomes 
 

4.1.1. Methodology 
 
Species outcomes comprise those species that regularly occur in the hotspot and are classified as 
globally threatened (Table 4.1, Appendix 1). The identification of these species is based on the IUCN Red 
List and includes species in categories Critically Endangered (CR), Endangered (EN) and Vulnerable (VU). 
Extinct taxa, such as Caspian tiger are not listed, neither are species that have not been observed in the 
hotspot for the last 30 years, such as Syr-Darya shovelnose sturgeon (Pseudoscaphirhynchus 
fedtschenkoi, CR) and dhole (Cuon alpinus, EN) (Appendix 2). CR, EN and VU species that occur in the 
hotspot countries but not within the hotspot limits are also excluded, although some gaps are possible 
όǎŜŜ {ŜŎǘƛƻƴ пΦнΦоύΦ wŜƛƴǘǊƻŘǳŎŜŘ ǎǇŜŎƛŜǎΣ ǎǳŎƘ ŀǎ tǊȊŜǿŀƭǎƪƛΩǎ ƘƻǊǎŜ όEquus ferus, EN), as well as the 
introduced fringebarbel sturgeon (Acipenser nudiventris, CR), are included, however, since they occur 
within the hotspot, although they did not necessarily occur there historically. Selected species, included 
ones classified as Data Deficient (DD) and Near Threatened (NT) and national endemics that meet the 
IUCN Red List criteria for a global threat category, are listed as candidate species outcomes (Appendix 
3). If, during the CEPF investment, they are formally assessed as globally threatened on the IUCN Red 
List, they could be recognized as priorities for research or conservation action. 
 

4.1.2. Species Outcomes in the Hotspot 
 
A total of 68 species outcomes were identified during the ecosystem profiling process, around half of 
which are animals (mainly vertebrates) and half are plants (Table 4.1). Assessments of the global 
conservation status of mammals, birds and amphibians are comprehensive, and relatively up to date. 
Assessments of reptiles and fishes are patchier, while only a tiny proportion of invertebrates have been 
assessed according to the Red List categories and criteria. The same is true for plants, only a small tiny 
fraction of which have been assessed for their conservation status. Even considering this, 15 of the 19 
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CR species in the hotspot are plants. The part of the hotspot within Uzbekistan, Tajikistan, Kazakhstan 
and Kyrgyzstan has a high number of globally threatened species. 
 

Table 4.1 Synthesis of globally threatened species in the hotspot 

 
Group CR EN VU Total 

Vertebrates (total) 4 9 23 36 

Mammals 1 4 5 10 

Birds 1 4 12 17 

Reptiles 0 0 2 2 

Amphibians 0 1 0 1 

Fishes 2 0 4 6 

Invertebrates 0 0 3 3 

Plants 15 10 4 29 

Total 19 19 30 68 

 
Mammals 

One iconic mammal (sub-species) in the hotspot was Caspian tiger, which was last seen in the first half 
of the 20th century in the tugai riverbed forests across the region. Tigrovaya Balka (also known as Beshai 
Palangon), the oldest nature reserve in Tajikistan, was specifically created for the protection of tiger and 
its prey species. Presentday conservationists are hopeful to see tiger back again in Central Asia, at least 
in the Balkhash Lake wetlands of Kazakhstan, which are considered an appropriate habitat for 
reintroduction of the closely related subspecies Amur tiger (Panthera tigris altaica). Of the 10 globally 
threatened mammal species that currently occur in the hotspot, four are Endangered, including a 
narrow endemic, Ili pika, in China, and the more widespread Bukhara deer (Cervus hanglu), which was 
recently recognized as a separate species. Snow leopard is a top regional conservation concern and 
focus of attention for policy-makers. The fourth 9ƴŘŀƴƎŜǊŜŘ ƳŀƳƳŀƭ ǎǇŜŎƛŜǎ ƛǎ tǊȊŜǿŀƭǎƪƛΩǎ Ƙorse, 
which is the focus of reintroduction efforts. Also of elevated conservation concern, from the perspective 
of participants at the national and regional consultations was urial (Ovis orientalis, EN), a species of wild 
sheep with several sub-species in the hotspot and Saiga (Saiga tatarica, CR) along the edges of the 
hotspot. Stakeholders also note the importance of wolves, lynxes, and bears, although they are not 
assessed as globally threatened. (Lynxes and bears are protected by law in most of the hotspot 
countries.) 
 
Birds 
Seventeen bird species occurring in the hotspot are globally threatened, one of which, sociable lapwing 
(Vanellus gregarius) is Critically Endangered. For many bird species, for example lesser white-fronted 
goose (Anser erythropus, VU), the wetlands of the hotspot play a key role in their survival. Among 
threatened birds of prey, the hotspot is particularly important for the conservation of eastern imperial 
eagle (VU), steppe eagle (EN) and Egyptian vulture (Neophron percnopterus, EN). In addition to species 
currently assessed as globally threatened, participants at the consultations suggested that attention be 
given to large-billed reed warbler (Acrocephalus orinus), cinereous vulture, bearded vulture and 
Himalayan griffon (Appendix 3).  
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Reptiles 
There are only two globally threatened reptiles found within the hotspot. One is Central Asian tortoise 
(Testudo horsfieldiiΣ ±¦ύΣ ŀ ǊŜƭŀǘƛǾŜƭȅ ŎƻƳƳƻƴ ŀƴŘ ǿƛŘŜǎǇǊŜŀŘ ǎǇŜŎƛŜǎΦ ¢ƘŜ ƻǘƘŜǊ ƛǎ {ǘǊŀǳŎƘΩǎ ǘƻŀŘ 
agama (Phrynocephalus strauchi, VU), a narrow endemic found only in the Ferghana valley. Greater 
numbers of threatened reptiles are found in the vast deserts of Central Asia outside of the hotspot 
boundaties. 

Amphibians 
The hotspot supports very few amphibian species (up to 10 in total). These include one Endangered and 
narrowly endemic species: Semirechensk salamander. China has established a specialized nature reserve 
to protect this salamander but more efforts are needed, including in collaboration with Kazakhstan, 
where the species also occurs. 
 
Freshwater Fishes 

There are at least six threatened species in the hotspot. Fringebarbel sturgeon is a Critically Endangered 
species native to the Aral Sea, where it went extinct due to habitat degradation. In an effort to save the 
species, it was introduced to Balkhash Lake in Kazakhstan and the Upper Ili River in China that flows into 
this lake. The species is considered as a conservation priority in both countries but there are enough 
research and protection efforts in place already, and it does not require additional support from CEPF. 
On the contrary, little conservation and research is conducted on the Amu-Darya shovelnose sturgeon, a 
Critically Endangered species found in the Amu-Darya system. Its cousin, Syr-Darya shovelnose sturgeon, 
was only known from the Syr-Darya River. However, there have been no reports since the 1960s, and it 
is believed to be probably extinct. Participants at the consultations requested that selected narrowly 
endemic fish species that are nationally red listed be recognized as priorities for research or 
conservation action by the CEPF grantees, and these are included on the list of candidate species 
outcomes in Appendix 3. 
 
Plants 
Twenty-nine plant species found in the hotspot have been formally assessed as globally threatened. 
Many of these are narrow endemics, including some known from no more than a handful of sites. 
Participants at the national and regional consultations gave particular priority to crop wild relatives, 
because of their high value genetic resources. These include wild relatives of pear (Pyrus cajon, EN, 
P. korshinskyi, CR, and P. tadshikistanica, CR), apple (Malus niedzwetzkyana, EN, and M. sieversii, VU) 
and apricot (Armeniaca vulgaris, EN). Beyond the species currently included on the IUCN Red List, there 
are many narrowly endemic plants that meet the criteria for CR, EN or VU status. Some of these species 
were identified by participants at the consultations, and are listed as candidate species outcomes 
pending formal assessment (Appendix 3). These species were used to identify KBAs, which can be 
triggered by the occurrence of restricted-range species or endemic species assessed as globally 
threatened at the national or regional level. Since most of the KBAs in the hotspot are defined by or 
include narrowly endemic plant species, site-level conservation actions will address their main 
conservation need (habitat protection), even if they are not recognized as species outcomes. With this in 
mind, participants suggested that research efforts should focus on poorly known restricted-range plant 
species, with few or no known populations within KBAs. 
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4.2. Site Outcomes ï Key Biodiversity Areas 
 

4.2.1. Methodology 
 
Site outcomes comprise KBAs: sites of importance for the global persistence of biodiversity. KBAs are 
identified for biodiversity elements for which specific sites contribute significantly to their global 
persistence, such as globally threatened species or ecosystems. The identification of KBAs uses multiple 
criteria and sub-criteria, each with associated quantitative thresholds (IUCN, 2016). Sites are identified 
as KBAs when they meet at least one of the following criteria:  
  

¶ A1: presence of a significant proportion of the global population of one or more globally 
threatened species. 

¶ A2: presence of a significant proportion of a threatened ecosystem.  

¶ B1 to B4: presence of geographically restricted biodiversity (which may not necessarily be 
threatened), including individual species, co-occurring species, assemblages of species, and 
ecosystem types.  

¶ C: ecological integrity: sites that hold wholly intact ecological communities with supporting 
ecological processes.  

¶ D: exceptional biological processes, including demographic aggregations (such as seasonal 
breeding or feeding aggregations of a species), ecological refugia, and source populations 
essential for the survival of the species.  

¶ E: irreplaceability: sites identified as having through quantitative analysis of complementarity 
between sites that confirms a very high irreplaceability for the global persistence of biodiversity 
through a complementarity-based quantitative analysis of irreplaceability.  

 
In consultation with CEPF and international advisors, the ecosystem profiling team at Zoï Environment 
Network and in-country experts focused on a subset of these criteria, in response to limitations of time, 
and information. Criterion A1 was applied, using available information on globally threatened species, 
and locally endemic species assessed as threatened under national or regional assessments. Criterion A2 
was initially considered for potential use by the team but the coverage of the IUCN Red List of 
Ecosystems does not yet extend to Central Asia, meaning that this criterion could not be readily applied. 
Criterion B1 (individual geographically restricted species) was applied, due to the availability of data on 
restricted-range species, especially plants. The other B criteria were not applied systematically, due to 
their complex nature and lack of time and budget. Nevertheless, some tentative KBA nominations under 
Criteria B2 (co-occuring geographically restricted species) and B3 (geographically restricted 
assemblages) were proposed by national experts, based on IBAs previously identified by the BirdLife 
International Partnership. Criterion D1 (demographic aggregations) was applied, especially to data on 
birds. This was largely through reassessment of IBA data against the new thresholds in the new Global 
Standard for the Identification of KBAs (IUCN 2016). Criteria D2 (ecological refugia) and D3 (recruitment 
sources) were not applied systematically, due to lack of relevant information. Finally, Criteria C and E 
were not applied due to lack of time, data and budget. 
 
KBAs are sites, meaning that they have a boundary that can be shown on a map. The aim of KBA 
delineation is to develop boundaries that are ecologically relevant yet practical for management. Thus, 
delineating the boundary of a site requires both spatial data and expert judgment on the likely limits of 
the ecosystems, ecological communities or individual trigger species for which the site is identified. It 
also requires pragmatic judgment so that, for example, it may make sense to use an existing boundary of 
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a protected area or an administrative boundary or other type of management unit, such as a mining or 
ƘǳƴǘƛƴƎ ŎƻƴŎŜǎǎƛƻƴΣ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ǳƴƛǘ όƪƴƻǿƴ ŀǎ άƭŜǎƘƻȊέ ƛƴ ǘƘŜ ŦƛǾŜ ŎƻǳƴǘǊƛŜǎ ƻŦ /ŜƴǘǊŀƭ !ǎƛŀύ ƻǊ 
water protection zone, to yield a site that is actually or potentially manageable as a single unit, where 
this appears to coincide with the ecological boundary of the site. 
 
The global KBA Standard (IUCN 2016) and the earlier guidelines for identification and gap analysis of 
KBAs (Langhammer et al. 2007) provided additional guidance, possible approaches and choices for 
delineation. There were two situations where delineation was relatively simple and straightforward:  
 

¶ Where a candidate KBA generally coincided with the boundaries of an existing protected area 
with effective enforcement and management.  

¶ Where a candidate KBA could be defined geographically as a section of river or catchment that 
was sufficient for conservation management of the biodiversity elements for which the KBA was 
identified.  

 
Many KBAs in the Mountains of Central Asia Hotspot fell into one or both of these categories. Even then, 
the application of these apparently simple rules could be complicated. For example, large protected 
areas (such as Tajik National Park in Tajikistan or Khan Tengri National Park in Kyrgyzstan) or protected 
areas nominated as UNESCO World Heritage sites often have different management sub-units. Some 
examples are discussed in Section 4.2.3.  
 
Another challenge was that the quality of available protected area maps varies from country to country. 
In Kazakhstan and Kyrgyzstan, protected areas maps are digitized and were relatively easy to access 
(except for the newest protected areas). Turkmenistan and Uzbekistan have good maps, too, but these 
were not easily accessible. In Tajikistan, reliable, up-to-date protected area contours (as well as the 
latest state border lines) are missing, especially for species management areas, while, in China, most 
protected areas are well defined, while some are not. For all countries, the World Database of Protected 
Areas (WDPA) was considered incomplete and outdated for the scope of the assessment. 
 

4.2.2. Departure Points and Steps in KBA Identification  
 
In the past, a site could qualify as a global KBA on the basis of the confirmed presence of a globally 
threatened species or a single-site endemic. However, the new standard imposes higher documentation 
requirements, needing proposers to demonstrate that a site must regularly hold a specific proportion of 
ŀ ǎǇŜŎƛŜǎΩǎ Ǝƭƻōŀƭ ǇƻǇǳƭŀǘƛƻƴ ŦƻǊ ƛǘ ǘƻ ǉǳŀƭƛŦȅ ŀǎ ŀ Ǝƭƻōŀƭ Y.!Φ A number of metrics can be used to infer 
that the global population thresholds are met at a site, such as range, area of occupancy and extent of 
suitable habitat (IUCN 2016). For many globally threatened and restricted-range species in the 
Mountains of Central Asia Hotspot, the required data on global and site-level population (observed or 
inferred) were not available in time. Thus, it was not always possible to determine whether a given 
candidate site met the new global criteria and could be confirmed as a global KBA within the timeframe 
ƻŦ ǘƘŜ ŜŎƻǎȅǎǘŜƳ ǇǊƻŦƛƭƛƴƎ ǇǊƻŎŜǎǎΦ {ǳŎƘ ǎƛǘŜǎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ άY.!ǎ ǿƛǘƘ ƎƭƻōŀƭκǊŜƎƛƻƴŀƭ ǎǘŀǘǳǎ ƴƻǘ 
ŎƻƴŦƛǊƳŜŘέΦ ¢Ƙƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ŀǇǇƭƛŜǎ ǘƻ ǎƛǘŜǎ ƛŘentified as IBAs under a previous analysis by the BirdLife 
International partnership, which used an earlier set of thresholds. Sites for which the available data 
ǎƘƻǿŜŘ ǘƘŀǘ ǘƘŜȅ ƳŜǘ ǘƘŜ ǘƘǊŜǎƘƻƭŘǎ ƻŦ ǘƘŜ ƴŜǿ ǎǘŀƴŘŀǊŘ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ άŎƻƴŦƛǊƳŜŘ Ǝƭƻōŀƭ Y.!ǎέΦ 
Priority sites for CEPF investment were selected only from among sites in this last category. Further 
work is a priority to mobilize data to determine the status of the KBAs with global/regional status not 
confirmed. If such analyses confirm that these KBAs qualify at global KBAs, they will be added to the list 



25 
 

of site outcomes for the hotspot, and be eligible for consideration when the list of CEPF priorities is next 
updated. 
 
The expert team analyzed the globally threatened species on the IUCN Red List that occur within the 
boundaries of the Mountains of Central Asia Hotspot. For Kyrgyzstan and Tajikistan, these essentially 
comprised the entire country list. For the other hotspot countries, national experts screened and 
analyzed the list of species to remove those that did not regularly occur within the hotspot boundaries 
or were considered extinct. Further work involved detailed, site-specific screening of species 
populations to assess which ones could potentially meet the global thresholds established in the new 
standard. 

BirdLife International provided an extract from the World Bird and Biodiversity Database, of all IBAs that 
lie within the hotspot boundaries. Bird species data for these pre-existing IBAs were analyzed and those 
sites that the available data enabled Criteria A1 (globally threatened species) or D1 (demographic 
aggregations) to be triggered were designated as confirmed global KBAs. Other IBAs were designated as 
άY.! global/regional status not confirmedέΣ ŀƴŘ ŀǊŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ƳŀǇǎ ŀǎ Ǉƛƴƪ-shaded polygons. 
 
WWF Russia provided the ECONET project database and GIS data, which contains useful information for 
screening core biodiversity areas against the global KBA criteria. The profiling team encountered a lack 
of site-specific information on species and outdated assessments (more than 10 years old), which were 
typical obstacles throughout the KBA identification process. 
 
The Wildlife Conservation Society (WCS) Afghanistan Program provided comprehensive data and maps 
on distribution and population size of species in the Wakhan valley and the main threats to biodiversity 
there. 
 
In contrast to ecosystem profiling efforts in other hotspots, there were no Alliance for Zero Extinction 
(AZE) sites identified for the Mountains of Central Asia, while Important Plant Areas (IPAs) directly useful 
to the application of the global KBA Standard were not available.  
 
Since the KBA concept was new to the region (and known mainly to those conservation groups and 
scientists who had worked on IBA identification), the profiling team had to make a major effort to 
introduce the concept, including translating the global KBA Standard (IUCN 2016) into Russian. Across 
the region the team provided detailed explanations of the global KBA criteria at technical meetings and 
consultations, which brought together biodiversity experts, the general public and politicians. The 
consultations gave a wide range of stakeholders the chance to contribute to draft lists of KBAs and 
species, discuss boundaries, and suggest additional candidate KBAs. Chapter 2 describes the 
consultation process in more detail. 
 
Multiple criteria were used to prioritize KBAs for conservation investment, encompassing considerations 
of biological importance, existing and planned conservation actions, security and accessibility of the site, 
status of legal protection, geography and other aspects of feasibility. Biological prioritization was carried 
out on the basis of uniqueness (i.e., irreplaceability, or how many other sites are known to hold the 
same species or ecosystems), vulnerability (i.e. global threat status of the species triggering KBA status) 
and perceived or assessed level of threats to the site (i.e., the likelihood that the site will lose the 
features that qualify it as a KBA), following the methodology suggested in Langhammer et al. (2007). 
Given the very intense nature of the assignment, and an extensive list of species and sites, the decisions 
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on prioritization of specific species and sites by the workshop participants and the expert group were 
primarily based on:  
 

¶ Practical feasibility for implementation of CEPF-funded conservation projects by CSOs.  

¶ Likelihood of achieving conservation outcomes for priority species and sites. 
 
Given the topography of the hotspot, and the concentration of biodiversity in areas away from major 
centers of human population, many KBAs lie along international borders, and require coordinated 
actions on both sides. To provide opportunities for cross-border conservation initiatives, or simply 
coordinated investments in site-specific work at ecologically similar KBAs divided by international 
borders, attention was also given to prioritizing contiguous KBAs in neighboring countries. 
 
The prioritization exercises during the national consultations also took note of the fact that CEPF has not 
yet worked in the Mountains of Central Asia Hotspot, and thus local CSOs and policy-makers need more 
time to become familiar both with CEPF and the KBA concept. In this context, assigning priorities to sites 
and species that might have high biological priority but where CSOs are not currently active and do not 
have established relationships with local stakeholders might not be productive. Therefore, the final list 
of priorities considers both biological criteria and local specificities capturing political priorities and 
realities, as well as opportunities for synergistic investments with other projects. The final prioritization 
of sites for CEPF investment is presented in Chapter 12. 
 

4.2.3. Limitations of the Assessment and Outlooks for Improving the Analysis and 

Practical Engagement with KBA Stakeholders 
 
All KBAs were defined using the global KBA Standard (IUCN 2016), which was completely new to the 
region, as was the very concept of a KBA. A considerable effort was required to explain KBAs to the 
broad range of stakeholders, from conservation-focused CSOs to officials, private sector participants and 
researchers. The actual identification of KBAs required confirmed records of the presence of trigger 
species, ecological communities or ecosystems, with sufficiently accurate and up-to-date data on 
species populations and distribution of communities and ecosystems. IBAs, which were originally 
identified and mapped between 2004 and 2008, were the only proxy sites available that had been 
defined following a similar methodology to the global KBA Standard.  

The absence of data on the distribution of species among sites was a particular constraint in most parts 
of the hotspot. There were only a few recent surveys available on species of conservation concern, such 
as snow leopard, argali and a few others. Distributional data on the majority of restricted-range species 
and many globally threatened species were scarce, obsolete (more than 10 years old) and insufficiently 
precise (e.g., no detailed geographic information or site locations). There was, thus, a bias in the 
identification of KBAs towards well known or well observed groups of species, and towards areas where 
there has been a recent and robust survey effort. For example, in largely insecure Afghanistan, the 
Wakhan National Park established in 2014 has been spared from conflicts. Thanks to the efforts of WCS 
and the National Environmental Protection Agency of Afghanistan (NEPA), this site is better studied for 
large mammals than most other biodiversity-rich areas of Central Asia. It meets the global KBA criteria 
based on the number of snow leopards alone, and holds significant populations of other species as well. 
On the other hand, in all other sites in northern Afghanistan and many candidate KBA in Kyrgyzstan, 
data on snow leopard, not to mention numerous lesser-known species, are not available or are 
outdated, incomplete or poorly documented. Thus, such sites could not be confirmed as global KBAs and 
remain in candidate status. The recently published cadastres of flora and fauna of Kyrgyzstan (Lazkov 
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and Sultanova, 2014) could have been extremely useful for work on KBA identification. However, the 
lack of spatial and numerical information on species distribution placed limits on their use in the 
assessment. 
 
Tajik National Park covers (2.2 million hectares, equivalent to the half the size of Switzerland). It includes 
numerous sub-sites that have trigger species and qualify as KBAs on their own right, such as Karakul 
Lake, Murghab, Pshart and areas of the Western Pamirs that hold narrowly endemic wild crop relatives. 
On the other hand, such fragmentation of a single management unit is not in line with the global KBA 
Standard, which encourages delineating KBA boundaries to correspond with the most appropriate 
management unit(s). In this case, the KBA boundaries followed the official boundaries of the national 
park, which was nominated as a UNESCO natural World Heritage site in 2013. While amalgamation of 
smaller KBAs into a single large one does result in a loss of information about sub-sites, it makes more 
sense from the conservation point of view, especially when species with large ranges are considered. For 
example, the assessed (inferred) number of snow leopards in the national park triggers the global KBA 
Criterion A1 when the park is considered as a single unit but would not do so if each of the smaller units 
was considered separately. 
 
The Issyk Kul Biosphere Territory, which comprises the entirety of Issyk-Kul province of Kyrgyzstan, 
covers 4.3 million hectares: an area larger than Switzerland. Its official status and legal regulations date 
back to 1998 but, in reality, it does not function as a protected area, since enforcement capacities are 
weak or not adequate to conservation tasks across such a large area. Numerous individual nature 
reserves within the biosphere territory work relatively well, however, with Sarychat-Ertash Strict Nature 
Reserve being one the best protected and monitored sites in Kyrgyzstan. This site, and the new Khan-
Tengri National Park established in 2016, both qualify as global KBAs for snow leopard and other 
species.  
 
Issyk Kul Lake, the central element of the biosphere territory, a biologically important site listed under 
the Ramsar Convention, is a more complicated case. The lake is very large (1.6 million hectares, almost 
half the size of the former Aral Sea) and supports a number of endemic and near-endemic fishes, many 
of which are on the brink of extinction due to over-fishing and introduction of non-native predatory 
fishes. On the one hand, the entirety of Issyk Kul Lake could be considered as one KBA based on species 
and possibly ecosystem-based criteria. On the other hand, its original aquatic and shoreline ecosystem 
has changed dramatically over the last 50 years and its designation as a single, effective management 
unit is doubtful due to its size. Consequently, the western and eastern parts of the lake and adjacent 
shoreline were identified as separate KBAs.  
 
The upstream Ili River basin protection zone in China posed similar challenges. The size of the 
management unit was considered inappropriate for site and species-focused conservation. The same 
was true for the downstream Ili basin in Kazakhstan, which discharges into Bakhash Lake (outside of the 
hotspot boundary). This area was also considered too large to effectively manage as a single unit, 
especially given the activities of numerous economic sectors (e.g., mining, tourism and agriculture) that 
contribute to water pollution and river-flow fragmentation. Consequently, several smaller KBAs were 
identified within the Ili basin. 
 
The ecosystem profiling team faced several other challenges in applying the global KBA Standard in the 
context of the Mountains of Central Asia Hotspot. To the extent that these can be addressed, whether 
as part of the CEPF investment phase or through separate initiatives, the quality and efficiency of future 
conservation planning processes in Central Asia will be improved.  
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¶ Species synonyms and sub-species: Some of the species that were screened and analyzed as 
part of the KBA identification process have multiple sub-species or synonyms. The most 
exemplary is argali (Ovis ammon, NT), which has four sub-species present within the hotspot: O. 
a. karelini; O. a. severtzovi; O. a. nigrimontana; and O. a. polii. Some of these sub-species are 
considered as regional endemics, such as Karatau mountain sheep (O. a. nigrimontana) and 
Severtzov mountain sheep (O. a. severtzovi), which are recognized nationally as distinct species. 
There are differing opinions regarding the taxonomic status of these and other taxa of large, 
globally threatened mammals (e.g. leopard and urial), as well as regarding various endemic 
fishes and plants. In many cases, the taxonomy debates remain unresolved. The global KBA 
Standard emphasizes the use of species, rather than sub-specific taxa, for application of the KBA 
criteria. This conflicts with the opinion of many national experts, who suggested that sub-
species of large mammals and reptiles should be considered in KBA identification. The result is 
that local sub-species of gray wolf, brown bear, and Eurasian lynx, among others, are not used 
as KBA trigger species or included as species outcomes (Appendix 1) but do appear as candidate 
species (Appendix 3). 
 

¶ Definitions of endemism and ecosystems: The definitions of these terms used in the global KBA 
Standard differ from those used in the region traditionally. Given that spatial information on 
species distribution is missing or incomplete, it was not always possible to define which species 
have a global range of less than 50,000 square kilometers or to comprehensively check the 
linear distributions of aquatic species to see if these are less than 200 kilometers. There are also 
several ecosystem classifications available for the hotspot, depending on the group of authors or 
the country in focus. Ecosystem classifications and maps already differ among the hotspot 
countries and adding a global approach and definitions makes the task even more complicated.  

 

¶ Anthropogenic ecosystems: It was not always obvious to the general public or policy makers 
why anthropogenic ecosystems, such as wastewater lakes, reservoirs with dams and irrigated 
lands with extensive canals, could qualify as KBAs of global importance. 

 

¶ Limitations in access to and the use of global assessments and information: These limitations 
are linked to both English-language skills of local experts and inconsistencies among global, 
regional and national assessments of the conservation status of species. For example, the global 
threat level for markhor (Capra falconeri) was been downgraded in 2015 from EN to NT, while, 
in the hotspot countries, it is still officially considered to be a threatened species (in addition to 
being a regional endemic). What is more, some NT species with a large area of occupancy, for 
example, birds of prey, may have their largest populations or best-preserved habitats in the 
hotspot, as compared to other parts of the world. While they are not threatened with 
extinction, conservation efforts for these species in the hotspot many make a disproportionate 
contribution to their global persistence. The profiling team made their best effort to provide 
translations of key references into the two main working languages in the hotspot: Russian; and 
Chinese. Over time, access to international expertise and regional data exchange may help fill 
gaps in knowledge, and help align local perceptions of conservation priorities with global ones. 
One lesson here is to fully account for the funds and time needed for translation (and editing) 
during the CEPF investment phase, to broaden the understanding by and involvement of all 
interested stakeholders. 
 

¶ Lack of global population data: Lack of data needed to estimate or infer global population sizes 
of globally threatened or restricted-range species became a barrier to applying KBA Criteria A1 
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and B1, especially for plants. For example, there is no global or comprehensive regional 
assessment of the distribution of Malus sieversii (VU), which is believed to be the ancestor of 
the domesticated apple. While it is known to occur in China, Kazakhstan, Kyrgyzstan, Tajikistan 
and Uzbekistan, and local data exists, it proved impossible to apply the KBA criteria for this 
species, as its global population could not be either estimated or inferred with any degree of 
accuracy. In order to partially compensate for this gap, Kazakh experts applied the metric for 
άŘƛǎǘƛƴŎǘ ƎŜƴŜǘƛŎ ŘƛǾŜǊǎƛǘȅέΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƛƴŦŜǊ ǘƘŀǘ Y.! ǘƘǊŜǎƘƻƭŘǎ ŀǊŜ ƳŜǘ ǳƴŘŜǊ ǘƘŜ 
threatened and geographically restricted species criteria, ōŀǎŜŘ ƻƴ YŀȊŀƪƘǎǘŀƴΩǎ ŜȄǘŜƴǎƛǾŜ 
research on this topic. 

 

¶ Lack of robust local data: Large differences exist among countries in terms of the availability of 
up-to-date, spatial precise data on the status and distribution of species. For example, thanks to 
the support of the government, the GEF and other partners, Uzbekistan has digitalized flora and 
fauna data, and has conducted extensive research on potential expansion of the protected area 
system, which helped enormously in the KBA analysis. Data on the Wakhan valley in Afghanistan 
are also rich and up-to-date, while data for all other candidate KBAs in Afghanistan are either 
missing or outdated. In Tajikistan, good data exist in the National Biodiversity Centre. However, 
due to a lack of modern research, many datasets are based on past studies, and only a few areas 
with ongoing or recent biodiversity projects have robust, up-to-date information. In Kyrgyzstan, 
there is a large diversity of data and holders but, unfortunately, the limited timeframe and 
budget for the ecosystem profiling process prevented the full use of expertise and the pool of 
available data. In China, Kazakhstan and Turkmenistan good information exists but it is limited 
to protected areas. Areas outside protected areas have little or obsolete information, except for 
selected IBAs, where bird counts and monitoring of species is conducted, and biodiversity 
project sites. In all hotspot countries, official data on the wildlife population sizes tend to be 
aggregated at the provincial or country level, and focused on hunting quarry species 
(e.g., ungulates) or iconic species (e.g. snow leopard and saiga). 
 

¶ Lack of access to local and international expertise: Invertebrates and fishes are among the 
most challenging groups, as research on these species is patchy, there are very few experts in 
each country with good knowledge, and, in general, the top experts are very busy. To engage 
the top experts requires forward planning (they can be busy on other projects or away in the 
field), good compensation and enough time for preparation. The ecosystem profiling team had 
only four months (during the peak field season) and a very limited budget to engage experts on 
numerous taxa, which put constraints on the use of all available expertise. 

 
Because of varying availability and quality of data in different hotspot countries, the local experts took a 
different approach to KBA delineation in each case. For example, the expert team in Kazakhstan took a 
decision to keep delineation in line with well-defined units, mainly protected areas, hunting areas and 
sites with well defined ecologically boundaries (such as lakes).  
 
The expert team in China used a similar approach, but expanded or modified the boundaries of several 
sites with a view towards more effective management, and also considered administrative divisions and 
powers. For example, in the Tarim River basin, sandwiched between the high mountains and the 
Taklamakan desert, there exist large, ancient agricultural oases recognized as IBAs. However, the 
question of KBA delineation here (as in other agricultural lands in the hotspot that are quasi-private) was 
a challenge, because the land ownership is a mosaic. The solution used here was to group multiple land 
holdings within a single KBA boundary based on ecological criteria. This was considered a legitimate 
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approach from a management perspective, since the local administration in charge of land and nature 
conservation could be a lead actor in promoting biodiversity conservation within production landscapes. 
 
In Uzbekistan, the expert team extensively applied their field knowledge to KBA delineation decisions 
that combined official management units (i.e., protected areas or forest management units) with 
ecological units that sometimes stretched well beyond them. This was the case for Western Gissar 
Mountains KBA, which is centered on but extends beyond Gissar Strict Nature Reserve. In the opinion of 
the expert team, a larger management unit would allow more effective conservation actions for the KBA 
trigger species than if the site was sub-divided into several separate KBAs. The comprehensive 
recommendations of a UNDP-GEF project on the expansion of the national protected area network in 
Uzbekistan also informed KBA delineations. 
 
A similar approach was used in Tajikistan, where some KBAs boundaries were fully aligned with 
protected areas, while others expanded beyond them, with the intention that existing protected areas 
could be expanded into or take responsibility for conservation management in adjacent areas of habitat. 
In Kyrgyzstan, most KBAs were defined within protected area and the forestry management units 
around them.  
 
In the section of the hotspot within Turkmenistan, only three KBAs were identified. Two of these were 
based on IBAs, whose boundaries were followed with no changes in delineation. The third KBA, 
Koytendag Mountains, which is triggered by numerous taxa, is centered on a strict nature reserve and 
includes the species management areas attached to it. In Afghanistan, the largest KBA, Wakhan National 
Park, is well defined geographically, while the smaller Afghan Ishkashim KBA was defined ecologically, 
and needs further research and refinement. 
 

4.2.4. Site Outcomes in the Hotspot 
 
A total of 167 KBAs, covering a combined area of 180,495 square kilometers, were identified during the 
ecosystem profiling process (Appendix 4, Figures 4.1 to 4.8). All the countries of the hotspot have KBAs 
within their borders. Tajikistan and Uzbekistan have the most by number, with 38 each, while China has 
the greatest combined area of KBAs, equivalent to 31 percent of the total. Afghanistan and 
Turkmenistan have the fewest KBAs, due to the relatively small area of these countries included within 
the hotspot boundaries. Because of the data limitations discussed in the previous section, there is no 
doubt that further desk research and fieldwork as part of projects or targeted research grants would 
improve the quality of KBA delineation and identify additional global KBAs in the hotspot. 
 
Of the 167 KBAs identified during the ecosystem profiling process, 144 are confirmed, global KBAs 
(Table 4.2). These cover an area of 149,130 square kilometers, equivalent to 18 percent of the total area 
of the hotspot. The remaining 23 KBAs support globally threatened species, restricted-range species or 
other elements of biodiversity relevant to the KBA criteria but the available data are insufficient to 
determine whether they meet the thresholds for the global KBA criteria. These sites are therefore 
ŎƻƴǎƛŘŜǊŜŘ άŎŀƴŘƛŘŀǘŜέ ǎƛǘŜ ƻǳǘŎƻƳŜǎΥ Y.!ǎ ǿƛǘƘ ǳƴǊŜǎƻƭǾŜŘ ƎƭƻōŀƭκǊŜƎƛƻƴŀƭ ǎǘŀǘǳǎΦ ¢ƘŜ ǎŀƳŜ ŀǇǇƭƛŜǎ ǘƻ 
a further 16 IBAs within the hotspot boundaries, for which recent data on populations of trigger species 
were unavailable, making it impossible to determine whether they met the global KBA criteria or, 
instead, qualified as KBAs at the regional level. An additional 24 IBAs are located within 50 kilometers of 
the hotspot boundaries. These IBAs were not analyzed during the profiling process, and their 
global/regional status remains unresolved. The final confirmation of global KBAs will only occur when 
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they are entered into the global database of KBAs (http://www.keybiodiversityareas.org) after the 
profiling process is complete; additional peer review may be required at this time. 
 

Table 4.2. Number and area of KBAs in the hotspot 

 

Country 
Number of 
confirmed 
global KBAs 

Total area of 
confirmed 
global KBAs 
(km2) 

Number of 
KBAs with 
global/ 
regional status 
not confirmed 

Total area of 
KBAs with 
global/ 
regional status 
not confirmed 
(km2) 

Number of 
IBAs with 
global/ 
regional status 
not confirmed 
(within the 
hotspot) 

Number of 
IBAs outside 
the hotspot 
(global/ 
regional status 
not confirmed) 

Afghanistan 1 10,000 1 1,000 0 2 

China 14 28,400 15 28,085 0 4 

Kazakhstan 23 21,380 2 175 1 8 

Kyrgyzstan 32 20,610 0 0 2 2 

Tajikistan 35 38,950 3 2,035 8 0 

Turkmenistan 3 2,960 0 0 0 0 

Uzbekistan 36 26,830 2 70 5 8 

TOTAL 144 149,130 23 31,365 16 24 

 

http://www.keybiodiversityareas.org/
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Figure 4.1 Map of KBAs in the Afghanistan part of the Mountains of Central Asia Hotspot 
 

 


















































































































































































































































































































