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EXECUTIVE SUMMARY 

 
1. The Sherabad IPP Project has been proposed in southern Uzbekistan.  The Project 
aims to align with the Asian Development Bank (ADB) Safeguard Policy Statement (SPS) 
2009, the IFC Performance Standards (PS6) 1 and updated guidance notes (June 2019, 
hereafter referred to as the GN6).2 This report presents a critical habitat assessment, analysis 
of impacts and recommends mitigation measures to address the impacts using primary field 
data from the Ecological Survey Report (April 2020) and Integrated Biodiversity Assessment 
Tool (IBAT).3   
 
2. The Solar PV site, covering approx. 600 ha is situated in the Karakyr Uplands.  The 
proposed 220 kV transmission line Right of Way (ROW) will follow an existing 110 kV 
overhead transmission line across agrolandscapes (cotton, wheat and alfalfa fields, orchards, 
vegetable gardens, tree lines, roads and network of irrigation canals, households/ 
settlements), the Karasu River (the width of Karasu river at the intersection of the line is 
approx. 12.4 meters), Khaudag Ridge and the Kattakum Sands. The final transmission line 
alignment will be further assessed during the detailed engineering design including 
adjustments to the ROW to minimize potential adverse impacts to sensitive natural and 
human receptors and particularly to minimize the cutting of trees / orchards.   Upgrade works 
at Surkhan substation will not result in any direct or indirect impacts on ecological resources; 
all works will be within the fenced perimeter of the substation.  

 
3. A Project Ecological Area of Analysis (EAA) is established for compiling the 
environmental baseline and critical habitat assessment.  This EAA is based on a 50 km radius 
around the proposed solar project site including the solar PV plant, new substation, common 
facilities (covering 638 ha) and proposed transmission line (for approx. 52 km length). The 
EAA covers an area of 1.26 million ha (12,600 km²), as in Figure 1. 

 
4. A separate Project Area of Influence (AoI) is established for assessing potential 
adverse impacts and is defined by a 50 m buffer around the Solar project site including the 
solar PV plant, new substation, common facilities and a 200 m buffer around the transmission 
line ROW center line.  The combined areas of the Project AoI covers 2,688 ha, as illustrated 
in Figure 2. 

 
5. An initial analysis of bird flight patterns is presented using primary data collected 
onsite during the northward bird migration season (between March and April). An initial 
analysis of this data reveals that a diversity of high collision risk species is present within the 
EAA, but the number of flights by high collision risk species across subproject components of 
the Project AoI appears to be relatively low. Areas of highest sensitivity are avoided by the 
Project.  Data suggests that the majority of high and moderate collision risk species are flying 
at altitudes that exceed the maximum height of overhead transmission line infrastructure, 
which reduces the likelihood of collision with these structures. However, data is collected 

 
1  IFC PS6 Online Link  
2  Guidance Notes to the IFC Performance Standard 6 (updated June 27, 2019): Online Link 
3  IBAT Online Link 

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/performance-standards/ps6
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/performance-standards/ps6
http://ibat-alliance.org/users/sign_in
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during one season and there is a data gap associated with the transmission line crossing of 
the Karasu River. 

6. All habitats associated with the Project AoI qualify as modified habitats according to 
definitions provided within the IFC PS6. The project is required to avoid or minimize impacts 
to significant biodiversity values (threatened species and species of stakeholder concern) and 
implement mitigation measures as appropriate for alignment to the PS6. At least 12 bird and 
reptile species are of conservation concern and represent significant biodiversity values. 

7. Critical habitat requirements are applicable for the Smooth even-fingered gecko 
(Alsophylax laevis), which likely occurs within the Karakyr Uplands and the Kattakum Sands.  
There is no data available for assessment of this species against the required thresholds of 
Criterion 1(a), however based on consultation with species specialists and the ADB, a critical 
habitat status is considered appropriate following a precautionary approach in favour of 
protecting this species.  The project is required to demonstrate No Net Loss (NNL) 4 
requirements for this species in accordance with the ADB SPS, 2009 requirements. 

8. Endangered birds do occur, but are wide-ranging species and local populations are 
unlikely to meet thresholds provided by the GN6. 

9. Application of the IFC Critical habitat requirements yields results for one reptile, the 
Smooth even-fingered gecko (Alsophylax laevis), which based on specialist opinion likely 
occurs within the Project EAA.  This gecko is listed as CR on the IUCN Red List, but is listed 
as VU within the Uzbekistan Red Data Book (URDB, 2019).  The Chairman and a local 
member of the IUCN SSC Snake and Lizard Group (SLG) were engaged to clarify the 
taxonomy and threatened status listings, and they have indicated that a CR listing should be 
applied at both the global and national levels.  There are no data available for assessment of 
critical habitat against the required thresholds and specialists have not requested a critical 
habitat status. However, the IFC PS6 (par.17) requires that the project does not lead to a net 
reduction to any CR and EN species over a reasonable period of time, which is applicable to 
this species. Following a discussion with ADB safeguards team on July 3 and 5 2020, a critical 
habitat status is considered appropriate based on precautionary principle in favour of 
protecting the smooth even-fingered gecko. Mitigation measures are presented within this 
report that align with IFC PS6 to improve the understanding of the species taxonomy and 
align with species-specific conservation recommendations provided within the IUCN Red List 
and the URDB.  These actions have been approved by the local SLG representative, and aim 

 
4 No Net Loss of Biodiversity (NNL) is a requirement of the IFC PS6 where impacts to natural habitat occur.  NNL 

is defined as “the point at which project-related impacts on biodiversity are balanced by measures taken to avoid 
and minimize the project’s impacts, to undertake on-site restoration and finally to offset significant residual 
impacts, if any, on an appropriate geographic scale (e.g., local, landscape-level, national, regional).”   
NNL applies to the habitat as a whole and requires application of avoidance, minimisation and restoration 
actions as appropriate.  Where significant residual impacts remain, biodiversity offsets are required to achieve 
NNL. 
The ADB SPS (2009) requires NNL to be demonstrated for biodiversity features for which critical habitats are 
designated. 
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to achieve at least a NNL and preferably a Net Gain5 outcome for the species. A Biodiversity 
Action Plan and Biodiversity Monitoring and Evaluation Plan will be compiled to guide the 
processes and measure the achievement of these NNL requirements. 

10. Two legally gazetted protected areas and five Key Biodiversity Areas (KBAs) occur 
within the EAA, however the Project AoI does not intersect any of these areas. These 
protected areas are associated with either mountainous terrain or wetlands, and support 
ecosystems that differ fundamentally from ecosystems associated with the Project AoI. These 
protected areas are therefore not expected to be directly influenced by the proposed 
development and they are not considered critical habitat features associated with the 
Sherabad IPP project.  

11. At least 12 bird and reptile species (including the Smooth even-fingered gecko) are of 
conservation concern and represent significant biodiversity features.  Impacts are anticipated, 
as described below, but can be adequately mitigated using actions recommended within this 
report. 

12. Development of the Project is expected to result in various impacts to significant 
biodiversity6 within the EAA. A discussion of potential adverse impacts is presented, which is 
separated into four groups of impacts, based on the identified ecological sensitivities 
(modified habitats, critical habitats and significant biodiversity, threats identified in the 
Ecological Survey Report and the IFC EHS guidance on Electric Power Transmission and 
Distribution.  Four groups of impacts include the following: 

 Loss of habitat and construction impacts to species of conservation concern; 

 Collision risks for birds with overhead transmission lines; 

 Electrocution risks for birds with overhead transmission lines; and 

 Impacts to aquatic ecosystems. 

13. Data gaps exist for the analysis of bird flight patterns, and further bird flight surveys 
are recommended to determine the extent of impacts and to guide the requirements for 
mitigation. 

14. Preconstruction surveys are necessary to identify flora and fauna at risk, with an 
emphasis on reptiles, and which can be safely translocated to areas of safety.  Herpetologists 
associated with the national reptile assessments for the URDB will be involved in 
preconstruction surveys, and these surveys will be used to contribute knowledge on the 
reptile species of conservation concern, as recommended within the URDB. 

 
5 The PS6 requires Net Gains to be demonstrated where impacts to critical habitat features occur. The PS6 

defines Net Gains as “additional conservation outcomes that can be achieved for the biodiversity values for 
which the critical habitat was designated. Net gains may be achieved through the development of a biodiversity 
offset and/or, in instances where the client could meet the requirements of paragraph 17 of this Performance 
Standard [Critical Habitat requirements] without a biodiversity offset, the client should achieve net gains through 
the implementation of programs that could be implemented in situ (on-the-ground) to enhance habitat, and 
protect and conserve biodiversity.” 

6 Significant biodiversity is a term used by the PS 6 referring to biodiversity features of importance. 
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15. Mitigation measures are recommended to address the impact groups.  These 
mitigation measures include design considerations, avoidance, minimisation and ecosystem 
restoration measures. The same herpetologist team involved in preconstruction surveys will 
advise restoration activities along the transmission line route to create habitat for reptiles of 
conservation concern (particularly the Central Asian tortoise and Smooth even-fingered 
gecko). Presence of the transmission line will prevent further development within the ROW 
and development of suitable habitat there will contribute to the long term survival of these 
species. Table 12 presents a summary of the proposed mitigation actions. 

16. Development of a biodiversity management plan is recommended to guide the 
implementation of these mitigation actions and monitoring actions to assess their 
effectiveness. 

17. A critical habitat is recognised following a precautionary approach for the Smooth 
even-fingered gecko, and various impacts to biodiversity are identified. However, impacts can 
be adequately mitigated to achieve alignment with the IFC PS6, and this project can therefore 
be considered as Category B for environment in accordance with ADB SPS 2009. 
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Figure 1: Location of the proposed Solar PV Site and Transmission Line in southern Uzbekistan relative to Protected Areas, 
Key Biodiversity Areas and the Ecological Area of Analysis (EAA) covering 12 600 km², defined by a 50 km radius (pink line) 

from the Project Developments 
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Figure 2: Layout of the Project AoI comprising the proposed Solar PV Site with a 50 m buffer and transmission line with 200 

m buffer (green lines) 
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PROJECT BACKGROUND 
 
INTRODUCTION. 
 
18. This Project is developed to align with the environmental assessment requirements 
under Asia Development Bank (ADB) Safeguard Policy Statement (SPS) 2009 7, which 
requires consideration for biodiversity, critical habitats, and legally protected areas. The 
protected areas, wetlands, mangroves, forest formations, wildlife sanctuaries and important 
bird areas located near or adjacent to the project area of influence is subject to an 
environmental assessment. 

19. The Project also aligns with the IFC Performance Standards8, and this report is 
focussed on aligning with the Performance Standard 6 (PS6) on Biodiversity Conservation 
and Sustainable Management of Living Natural Resources and the updated guidance note 
(GN6, June 2009).  

20. The project site is geographically situated between 37°35'37"N and 37°31'6"N 
Latitudes and 66°50'42"E and 67°24'10"E Longitudes in the Surkhandarya region of 
Uzbekistan. Figure 1 illustrates the location of the proposed project. 

21. Field visits to the project site and along the proposed transmission alignment were 
conducted by Anna Ten (team leader), Timur Abduraupov, Natalya Beshko and Valentin 
Soldatov between 6 and 13 March 2020, and was timed to coincide with the north-ward bird 
migration.  The Ecological Survey Report (Annexes 3, 4 and 5) was compiled following the 
field visit and serves as a baseline for this Critical Habitat and Impact Assessment Report. 
The Ecological Survey Report comprises the following three sub-reports: 

 Anna Ten, Timur Abduraupov, Natalya Beshko and Valentin Soldatov. Ecological 
Survey/Seasonal Bird Survey. Sherabad Solar IPP Project in Uzbekistan, 
Surkhandarya region. 3 March - 10 April 2020 (Annex 3) 

 N. Yu. Beshko. Evaluation of the current state of the flora and vegetation in the 
Sherabad Solar IPP project territory (Surkhandarya Province, Uzbekistan) (Annex 
4) 

 T. V. Abduraupov. Evaluation of the Current State of Reptiles in the Sherabad 
Solar IPP Project Territory (Surkhandarya Province, Uzbekistan) (Annex 5)   

 
OBJECTIVES. 
 
22. The objectives of the critical habitat and impact assessment were to utilize primary 
site data to:  

 
7  ADB Safeguard Policy Statement (June 2009): Online Link 
8  IFC Performance Standards:  Online Link 

https://www.adb.org/sites/default/files/institutional-document/32056/safeguard-policy-statement-june2009.pdf
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/publications_handbook_pps
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 Provide clear identification of Ecological Area of Analysis (EEA) and Project Area 
of Influence (AoI) and assessment of any corresponding areas of biodiversity 
value, particularly critical habitats9;  

 Identify the value/status of any Key Biodiversity Areas (KBAs), protected areas, 
wetlands, feeding areas, lake or ponds, as per national/international conservation 
standards; 

 Assess potential impacts of the project to the feature; and 
 Provide measures and recommendations to avoid, mitigate or compensate for any 

potential impacts. 
 

23. This report assesses the occurrence of natural habitats within the Project Area of 
Influence (AoI) and critical habitats within the Project Ecological Area of Analysis (EAA), in 
accordance with the guidance and criteria provided by the IFC Performance Standard 6 (PS6) 
and updated guidance notes (June 2019, GN6).10 This report further highlights mitigation 
requirements that need to be demonstrated for alignment to the PS6 (such as No Net Loss 
of biodiversity (NNL)11, Net Gains12 for critical habitats or No Net Reduction13 of any CR and 
EN species).  Potential Impacts are identified, and mitigation recommended to address the 
impacts in accordance with the necessary requirements.  

 
9  Critical Habitat Assessment is driven by the possible presence of species or designations that have the potential 

to qualify the project site and project area of influence as critical habitat as defined in the ADB SPS, 2009 and 
the IFC PS6. 

10 Guidance Notes to the IFC Performance Standard 6 (updated June 27, 2019): Online Link 
11 No Net Loss of Biodiversity (NNL) is a requirement of the PS6 where impacts to natural habitat occur.  NNL is 

defined by the PS6 as “the point at which project-related impacts on biodiversity are balanced by measures 
taken to avoid and minimize the project’s impacts, to undertake on-site restoration and finally to offset significant 
residual impacts, if any, on an appropriate geographic scale (e.g., local, landscape-level, national, regional).”  
NNL applies to the habitat as a whole and requires application of avoidance, minimisation and restoration 
actions as appropriate.  Where significant residual impacts remain, biodiversity offsets are required to achieve 
NNL. 

12 The PS6 requires Net Gains to be demonstrated where impacts to critical habitat features occur. The PS6 
defines Net Gains as “additional conservation outcomes that can be achieved for the biodiversity values for 
which the critical habitat was designated. Net gains may be achieved through the development of a biodiversity 
offset and/or, in instances where the client could meet the [Critical Habitat requirements] without a biodiversity 
offset, the client should achieve net gains through the implementation of programs that could be implemented 
in situ (on-the-ground) to enhance habitat, and protect and conserve biodiversity.”  

13 Net reduction is a singular or cumulative loss of individuals that impacts on the species’ ability to persist at the 
global and/or regional/national scales for many generations or over a long period of time. The scale (i.e., global 
and/or regional/national) of the potential net reduction is determined based on the species’ listing on either the 
(global) IUCN Red List and/or on regional/national lists. For species listed on both the (global) IUCN Red List 
and the national/regional lists, the net reduction will be based on the national/regional population. 

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/performance-standards/ps6
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METHODOLOGY 
 
24. The project consists of the following components: 

 Solar PV plant (200 MW) covering in excess of 400 ha and a transformer (pooling) 
substation covering 20 ha, located in Karakyr Uplands. 
  

 220 kV proposed transmission line for approx. length 52 km.  The line alignment will 
follow an existing 110 kV line for length 49.2 km and overlap with an extensive area 
of irrigated agricultural land in the Sherabad valley; it crosses the Shuratakum Gorge, 
the Karasu River (a branch of the Sherabad River), and the Khaudag Ridge (with a 
maximum altitude of 553 m above sea level) before reaching the Surkhan substation, 
an existing facility north of the city of Jarkurgan.  The Transmission line route 
comprises the following habitat lengths: 
− Agrolandscape (0 km at the Solar PV site to 9 km); 
− Shuratakum Gorge (9 to 13.3 km); 
− Agrolandscape (13.3 to 23.5 km at Karusu River); 
− Agrolandscape (23.5 to 36.2 km); and 
− Khaudag Ridge (36.2 to 52 km at Surkhan substation) 

25. An initial screening of biodiversity features associated with the project was conducted 
utilizing data from the Integrated Biodiversity Assessment Tool (IBAT).14  IBAT delineates a 
50 km radius around the Project as an EAA to determine: (i) a list of species with distributions 
overlapping the EAA; (ii) compile an overview of protected areas and Key Biodiversity Areas 
(KBAs) within the EAA.  An IBAT report is generated which recommends whether a critical 
habitat assessment is necessary to assess the Project’s sensitivity towards biodiversity. The 
EAA covers an area of 1.26 million ha, as illustrated in Figure 1. 

26. The impact of the project is assessed over the AoI which as generated from a 200 m 
buffer around the transmission line ROW centre line, and a 50 m buffer around the Solar PV 
site including common facilities, new substation and solar PV plant. The combined area of 
the Project AoI covers 2,688 ha, as illustrated in Figure 2.   
 

 
14 IBAT Online Link 

http://ibat-alliance.org/users/sign_in
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FINDINGS 
 
MODIFIED AND NATURAL HABITAT DETERMINATION. 
 
Approach 
 
27. The classification of habitats follows the habitat descriptions provided in the Ecological 
Survey Report (Annex 3). These habitats are separated into modified and natural habitats 
based on the following definitions provided within the PS6: 

Paragraph 11. “Modified habitats are areas that may contain a large proportion of plant 
and/or animal species of non-native origin, and/or where human activity has substantially 
modified an area’s primary ecological functions and species composition. Modified 
habitats may include areas managed for agriculture, forest plantations, reclaimed coastal 
zones, and reclaimed wetlands." 

 
Paragraph 13. “Natural habitats are areas composed of viable assemblages of plant 
and/or animal species of largely native origin, and/or where human activity has not 
essentially modified an area’s primary ecological functions and species composition.” 

 
Results  

28. The Solar PV site is located within Karakyr Uplands habitat.  The Botanical Specialist 
Report (Annex 4) provides photographs, a detailed description and lists the plant species in 
this habitat. Aerial imagery available through Google Earth (dated 14-Oct-2019) reveals clear 
patterns of past agricultural practices.   

29. The proposed overhead transmission line route passes through habitats described as 
agrolandscapes, the Shuratakum Gorge, Karasu River (the width of Karasu river at the 
intersection of the line is approx. 20 km), Khaudag Ridge and the Kattakum Sands.  The 
Botanical Specialist Report describes the Khaudag Ridge and the Kattakum sands as similar 
and representing a single entity.   

30. Table 1 highlights key information extracted from the Botanical Specialist Report 
(Annex 4) and presents a classification against the PS6 definitions for each of these habitats. 
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Table 1: Assessment of Modified and Natural Habitat for components of the Project 
AoI 

Habitat Description (N. Yu. Beshko report, Annex 4) and review of aerial 
imagery 

PS6 Habitat 
Classification  

Solar PV site  
Karakyr 
Uplands 

- In the Soviet period, an unsuccessful attempt was made to 
develop agriculture, as seen from furrows and remains of a 
network of canals covering over 50% of the site area. Since last 
worked, 20—25 years ago, the vegetation has recovered and 
currently the territory is covered with ephemeral (fast-growing) 
plants typical of a disturbed environment. 

- Aridity and strong grazing have resulted in a very low projective 
cover (10–20%). The vegetation is largely uniform, with low 
composition, and the only differences between various portions 
of the site are slightly varying levels of projective cover. 

- Nearby residents use the area to pasture their livestock, with 
uncontrolled dumps of domestic and construction waste along 
the periphery of the site. 

- Weeds are not abundant and do not play a significant part in the 
vegetation cover. No rare species included in the national or 
international Red Data Book were recorded during the field 
survey. 

- No naturally occurring IUCN Red List or URDB threatened plant 
species were recorded during the field survey. 

- Google Earth imagery for this habitat shows considerable 
evidence of disturbance, in the form of past cultivation and 
intersected by abundant pathways (Figure 3). 

- The botanical report mentions the presence of areas of 
degraded virgin lands within the Karakyr Uplands, however the 
over-riding description of the area is one of widespread 
disturbance.   

Modified 
Habitat 

Transmission Line route  
Agro-
landscapes 

- The affected part of the Sherabad valley features an 
anthropogenic landscape of cotton, wheat and alfalfa fields, 
orchards, vegetable gardens, tree lines, roads, networks of 
irrigation canals and villages. 

- 48 plant species, including cultivated plants were recorded, with 
4 adventitious species and 12 synanthropic weeds. 

- No naturally occurring IUCN Red List or URDB threatened plant 
species recorded during field survey. 

Modified 
Habitat 

Shuratakum 
Gorge 

- A sandy loam habitat not suitable for agriculture, but actively 
used for livestock grazing, and in a similar state to the Karakyr 
Uplands. 

- No naturally occurring IUCN Red List or URDB threatened plant 
species were recorded during the field survey. 

Modified 
Habitat 

Karasu 
River 

- Secondary associations of ruderal and segetal weeds occupy 
small areas along roads, canals and field borders. Riparian and 
halophytic (tamarisk, camelthorn, reed) associations were 
recorded fragmentarily on the floodplain of the Karasu River. 

- No naturally occurring IUCN Red List or URDB threatened plant 
species were recorded during the field survey. 

Modified 
Habitat 
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Habitat Description (N. Yu. Beshko report, Annex 4) and review of aerial 
imagery 

PS6 Habitat 
Classification  

Khaudag 
Ridge and 
Kattakum 
Sands 

- Residents pasture their livestock and dispose of their rubbish 
here in an uncontrolled way.  

- A small quarry pit exists at the existing power transmission line, 
providing raw material for a cement plant.  

- Overgrazing is the main anthropogenic impact on the 
vegetation. 

- Forty plant species were recorded on the site, with 17 aboriginal 
weeds and only 1 adventitious plant – ruderal weed Xanthium 
spinosum. 

- No naturally occurring IUCN Red List or URDB threatened plant 
species were recorded during the field survey. 

Modified 
Habitat 

 
31. The GN6 states that the level of anthropogenic impact should be determined with 
respect to the greater landscape (GN27). Although patches of virgin lands are noted within 
the Karakyr Uplands (Figure 3), the area is disturbed and small patches of natural habitat are 
not recognised as the ecological functions there are heavily disturbed. Table 1 therefore 
classifies all habitats associated with the Project AoI as modified habitats in accordance with 
the PS6. This finding is consistent with a statement within the Ecology Survey Report (April 
2020) that the Surkhan-Sherabad valley is an ancient agricultural oasis that has been used 
by human beings for many centuries, with many human settlements (mainly villages) located 
in the area. All areas suitable for farming are used to cultivate crops or as gardens, causing 
most of the study area consists of anthropogenic landscapes (agrolandscapes, residential 
and industrial landscape). 
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Figure 3: Proposed Solar PV site within the Karakyr Uplands showing evidence of 

disturbance from past cultivation and abundant pathways 
 
SPECIES PRESENCE. 
 
32. A summary of the IBAT screening results for the EAA is presented in Table 2 along 
with summaries of species recorded during the field survey.15 The IBAT screening identified 
a number of International Union for Conversation of Nature (IUCN) Red-listed species (i.e. 
species under threat that require conservation action) that do or may occur within the Project 
AoI. The IBAT data is generated from the IUCN Red List of Threatened Species, which is 
known to be deficient in reptiles, invertebrates and plants, as demonstrated by the numbers 
of species listed. 
 

Table 2: Overview of species recorded during the field survey across the EAA and 
potential species (in parentheses) from IBAT according to their IUCN Red List status 

Species Groups Recorded 
species 

Potential 
species 

IUCN Red List Status 
NL CR EN VU NT LC DD 

Mammals 11 (68)     (4) (5) 11 (57) (2)   

 
15 List of 460 potential plant and animal species expected within a 50 km radius of the Project AoI was generated 

from IBAT. 
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Species Groups Recorded 
species 

Potential 
species 

IUCN Red List Status 
NL CR EN VU NT LC DD 

Birds 83 (266) (1) 2 (5) 2 (9) 3 (12) 76 (239)     
Reptiles 10 (27)     1   (27)   9 
Fish - (15)     (3)   (11) (1)   
Invertebrates - (32)       (1) (27) (4)   
Plants and Fungi 118 (52)   1 1 (1)   9 (48) 1 (3) 106 
Total 222 (460) (1) 3 (5) 4 (17) 3 (18) 96 (409) 1 (10) 115 
Key to Threatened Status:  CR - Critically Endangered; EN - Endangered; VU - Vulnerable;  
NT - Near Threatened; LC - Least Concern; DD - Data Deficient; NL - Not Evaluated (not listed). 

 
33. Fish and invertebrates are not considered to be at risk from the Project, and the field 
survey therefore did not focus on these groups. Table 2 reveals that data generated from the 
field assessment is representative across the remaining taxonomic groups and across the 
various IUCN threatened status categories, and therefore presents a good basis for the 
assessment of critical habitat. 

34. IBAT data lists 17 bat species (family Chiroptera), which includes one near threatened 
species, two data deficient species and 14 least concern (non-threatened species). No bat 
species of conservation concern are therefore expected to occur. 

35. Table 3 presents a breakdown of the numbers of plant and animal species recorded 
during field survey within the two key components of the Project AoI, the Solar PV site and 
along the transmission line route. The transmission line route supports a higher diversity of 
species, which is attributed to the diversity of habitats along the route. No endangered species 
were recorded within the Solar PV site, which will be exposed to the greater impact of habitat 
loss. Details and locations of the actual species recorded within the different habitats are 
presented in the Ecological Survey Report (Annexes 3, 4 and 5). 
 

Table 3: Summary of species recorded during field survey within components the 
Project AoI  

Group IUCN Red List Status 
NL 

Total 
Species EN VU NT LC 

Solar PV site (Karakyr Uplands habitat)    
Mammals    4  4 
Birds    19 1 20 
Reptiles  1  3 1 5 
Plants     35 35 
Subtotal (Solar PV site) 0 1 0 26 37 64 
Transmission Line route     
Mammals    7  7 
Birds 2 3 3 69 1 78 
Reptiles  1  4 1 6 
Plants    5 66 71 
Subtotal (Transmission)  2 4 3 85 68 162 
Key to Threatened Status:  CR - Critically Endangered; EN - Endangered; VU - Vulnerable;  
NT - Near Threatened; LC - Least Concern; DD - Data Deficient; NL - Not Evaluated (not listed). 
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ANALYSIS OF BIRD FLIGHT BEHAVIOUR. 
 
36. Observations of bird flight patterns were recorded during the field survey with data 
presented in the Ecological Survey Report (Annex 3). Flight data was recorded for eight 
different sites associated with the project and surrounding areas, over 64 observations 
representing 1,751 individual birds from 27 different species. Data recorded included location, 
bird species, number of birds per flock, altitude, direction of flight and type of flight. Results 
of these observations are analysed below to support an assessment of the potential impact 
of the proposed development to bird flyways. 

37. Bird species are classified into High Risk, Moderate Risk and Low Risk categories 
based on potential collision risk with transmission lines.  Large raptors and heavy-bodied 
water-birds have been placed in the High-Risk group (based on Oppel, 2020 and Rioux et al. 
2013). Lesser raptors, sandgrouse and crows are placed in the Moderate Risk group, and 
small birds have been placed in the Low Risk group based on D’Amico (2019). Table 4 
presents the allocation of bird species to collision risk groups, and it is evident that the field 
monitoring of flight patterns placed an emphasis on the high collision risk species. 
 
Table 4: Allocation of bird species into three collision risk groups, with total numbers 

of birds observed per species provided in parentheses 
High Risk (13 species) Moderate Risk (9 species) Low Risk (5 bird species) 

Egyptian Vulture (2) 
Eurasian Griffon (3) 
Cinereous Vulture (1) 
Lammergeier (3) 
Eastern Imperial Eagle (2) 
Steppe Eagle (1) 
Common Crane (140) 
Greylag Goose (100) 
Common Pochard (86) 
Common Teal (200) 
Tufted Duck (4) 
Gadwall (14) 
Pygmy Cormorant (1) 

Black Kite (2) 
Long-legged Buzzard (2) 
Western Marsh Harrier  (5) 
Hen Harrier (5) 
Black-bellied Sandgrouse (2) 
Common Raven (3) 
Eurasian Jackdaw (30) 
Hooded Crow (9) 
Rook (73) 

Rock Pigeon  300) 
Common Myna (484) 
Common Starling (200) 
Crested Lark (9) 
Spanish Sparrow (70) 

 
38. A key concern is where the highest number of bird flights occur, and the relative 
representation of the three risk groups per location. Table 5 presents the total numbers of 
bird flights observed in different locations of the survey. This data reveals that the highest bird 
flight sensitivities are associated with the Amudarya Floodlands KBA and the Kelif Sherobad 
Mountains, which are not impacted by the proposed development. Sensitivities associated 
with the Project AoI are lower. There is the exception of one observation of a high collision 
risk species made for a flock of 10 Common Cranes at an altitude of 500 m in the Solar PV 
site (Karakyr Uplands).  
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Table 5: Numbers of birds observed per species in each location and risk group with 
total number of flocks observed per species in parentheses 

Location 

Numbers of Birds  
(Number of Flocks in parentheses) 

Total Birds 
(Total Flocks) High Risk 

Moderate 
Risk Low Risk 

Solar PV site         
Karakyr Uplands (Solar PV site) 10 (1) 17 (9) 93 (4) 120 (14) 
Transmission Line route         
Agrolandscape  1 (1)  1 (1) 
Shuratakum Gorge 1 (1)   1 (1) 
Kattakum Sands (near TL) 4 (3) 112 (9) 156 (2) 272 (14) 
Khaudag Ridge (near TL) 11 (1)  30 (1) 41 (2) 
Other areas away from the Project         
Amudarya Floodlands KBA 24 (2)   24 (2) 
Kampyrtepa (Amudarya Floodlands) 422 (21) 1 (1) 784 (2) 1207 (24) 
Kelif Sherobad Mountains 85 (6)     85 (6) 
Total 557 (35) 131 (20) 1,063 (9) 1,751 (64) 

 
39. Data from Table 5 is summarised graphically in Figure 4, which demonstrates the 
relatively low number of high and medium risk flights observed for the Project AoI relative to 
the other areas of the EAA involving the Amudarya Floodlands and Kelif-Sherobad 
Mountains.   

40. Locations of flight surveys (Table 5) are presented as arrows on the map in Figure 5, 
which is sourced from the Ecological Survey Report (Annex 3). It is important to note that 
water-birds represent a large proportion of the flights by high collision risk species, but no 
flights were recorded along the Karasu River, which is crossed by the transmission line in its 
mid-section (the width of Karasu river at the intersection of the line is approx. 20 km), the 
proposed line transect is across the bank from the existing 110 kV line but in parallel. This 
river is likely to serve as a movement corridor for birds, particularly water-birds. 
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Figure 4: Graphic comparison of number of bird flights observed per species 

collision risk category 
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Figure 5: Location of flight observation points represented by arrows, with a red 

circle highlighting the transmission line crossing of the Karasu River 
 
41. Table 6 presents a summary of the mean flight altitude and the numbers of birds 
counted per flock during the field survey. This data reveals that high collision risk species 
have a tendency to fly in smaller flocks and at higher altitudes than low risk species, although 
a closer inspection of the data reveals a relatively even spread of altitude classes for the high 
collision risk species. The typical height of high voltage transmission line towers range from 
15 to 55 m16, with 30 to 40 m tall towers proposed for this Project. Data reveals that the 
majority of high collision risk species are flying well above this height range. 
 

Table 6: Summary of the mean numbers of birds counted per flock birds and mean 
flight altitude per species collision risk category 

Species Risk 
Category 

Bird 
Species 

Count of 
Observations 

Mean Count of 
Birds per Flock 

Mean Flight 
Altitude (m) 

Flight Altitude 
Range (m) 

High Risk 13 35 16 221 10 to 556 
Moderate Risk 9 20 7 46 2 to 300 
Low Risk 5 9 118 18 3 to 50 

 
42. Table 7 presents a summary of the types of flights being undertaken by different 
species collision risk groups. Most of the High-Risk species were involved in migratory 

 
16 IFC EHS Guidelines for Electric Power Transmission and Distribution: Online Link 

https://www.ifc.org/wps/wcm/connect/7b65ce6b-129d-4634-99dc-12f85c0674b3/Final%2B-%2BElectric%2BTransmission%2Band%2BDistribution.pdf?MOD=AJPERES&CVID=jqeI4Rs&id=1323162154847
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movements in a north-ward direction that tended to follow the Khaudag Ridge and Kelif-
Sheroban mountains. These movements occurred at a high mean altitude that is significantly 
higher than proposed project infrastructure (30 to 40 m tall). 
 

Table 7: Summary of different flight movement patterns per species collision 
risk category and mean flight altitude 

Type of Flight High Risk Moderate 
Risk Low Risk Mean Flight 

Altitude (m) 
Flight Altitude 

Range (m) 
Migratory movements 240 (13) -  -  249 10 to 500 
Foraging 11 (10) 107 (8) 150 (1) 75 2 to 250 
Daily movements 56 (4) 6 (1) 784 (2) 218 30 to 556 
Unspecified 250 (8) 18 (11) 129 (6) 93 3 to 300 
Total 557 (35) 131 (20) 1,063 (9)   

 
43. The above brief analysis reveals that a diversity of high collision risk bird species is 
present within the EAA, but the number of flights by high collision risk species across 
components of the Project AoI is relatively low. Areas of highest sensitivity appear to be 
avoided by the Project. The majority of high and moderate collision risk bird species are flying 
at altitudes that exceed the maximum height of overhead transmission line infrastructure, 
which reduces the likelihood of collision with these structures. There is, however, a data gap 
associated with the transmission line crossing of the Karasu River.   
 
OCCURRENCE OF CRITICAL HABITAT. 
Approach 
 
44. The ADB Safeguard Policy Statement (SPS) 2009 and ADB Sourcebook (2012) (17) 
define critical habitat as:  
 Areas that have high biodiversity value; 
 Habitat required for the survival of critically endangered or endangered species;  
 Areas having special significance for endemic or restricted-range species;  
 Sites that are critical for the survival of migratory species;  
 Areas supporting globally significant concentrations or numbers of individuals of 

congregatory species;  
 Areas with unique assemblages of species or that are associated with key 

evolutionary processes or provide key ecosystem services; and  
 Areas having biodiversity of significant social, economic, or cultural importance to 

local communities.  
 
45. Critical habitats are described by the PS6 a subset of modified or natural habitats, and 
represent areas of highest biodiversity. Critical habitats are defined by any one of the 
following five criteria (provided within paragraph 16 of the PS6): 

1. Habitat of significant importance to Critically Endangered and/or Endangered species;  
2. Habitat of significant importance to endemic and/or restricted-range species;  

 
(17) ADB Environment Safeguards. A Good Practice Sourcebook (December 2012): Online Link 

https://www.adb.org/sites/default/files/institutional-document/33739/files/environment-safeguards-good-practices-sourcebook-draft.pdf
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3. Habitat supporting globally significant concentrations of migratory species and/or
congregatory species;

4. Highly threatened and/or unique ecosystems; and/or
5. Areas associated with key evolutionary processes.

46. Updated PS6 guidance notes (June 2019, hereafter referred to as the GN6), stipulate
key thresholds for criteria 1, 2 and 3 based on population size or range distribution for precise
determination of critical habitat (see Annex 1). The GN6 requires these thresholds are
assessed over an appropriate EAA, such as is described earlier.

47. The GN6 (paragraph GN71) also recognises critical habitat under criterion 1 based
national and regional assessments of threatened status, where those assessments adhere
to IUCN guidelines for development of Red List criteria at regional levels. The Red Data Book
of the Republic of Uzbekistan (URDB, 2019) is provided as two volumes, with Volume I
covering plants and fungi and Volume II covering fauna (invertebrates, fish, reptiles, birds and
mammals). The URDB classifications are developed in collaboration between the IUCN SSC
and the Uzbekistan Academy of Sciences, and the process follows the IUCN guidelines for
assessment of threatened status.  Species are classified into the same categories used on
the IUCN Red List, namely Globally Extinct, Regionally Extinct, CR, EN, VU, NT and LC. The
URDB was first published in 1983, is updated annually and reprinted with every 10th edition.
The URDB meets a high standard, fully aligns with the IUCN principles, and are therefore
valid for the local assessment of critical habitat.

48. Protected areas and KBAs can have an influence on the occurrence of critical habitat,
and their presence relative to the project site is therefore also considered.

49. A list of 27 threatened (CR, EN and VU) and potential restricted-range species is
provided in Annex 2. This list of species has been shortlisted from the IBAT data and
supplemented with additional species of conservation concern recorded during the field
assessment. Annex 2 presents an assessment of their presence based on the field survey or
their likelihood of occurrence. Only species that have been recorded present or have a
reasonable likelihood of occurrence are used to assess the potential for critical habitat against
the various PS6 critical habitat criteria and thresholds.

Results 

Criterion 1: Habitat of significant importance to CR and/or EN species 

50. The GN6 (paragraph GN72) recognises three subcategories within Criterion 1 (see
Annex 1), namely:

(a) Areas that support globally important concentrations of an IUCN Red-listed EN or CR
species (≥0.5% of the global population AND ≥5 reproductive units of a CR or EN
species).

(b) Areas that support globally important concentrations of an IUCN Red-listed VU
species, the loss of which would result in the change of the IUCN Red List status to EN
or CR and meet the thresholds above (a).

(c) As appropriate, areas containing important concentrations of a nationally or regionally
listed EN or CR species.
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Criterion 1(a) - Globally important concentrations of an IUCN Red-listed EN or CR 
species:  

51. Table 8 lists the CR and EN species that have been recorded within the EAA, or have 
been assessed to have a possible occurrence, which includes four bird and one reptile 
species. No CR or EN mammal species were recorded or are expected to occur (see Annex 
2).  
 

Table 8: Endangered and Critically Endangered species that could occur within the 
EAA  

FAMILY and 
Species  Name Threat. 

Status Presence Global population Behaviour 

BIRDS (4 species)     
ACCIPITRIDAE 
Neophron 
percnopterus 

Egyptian 
Vulture 

EN 
(VU) 

Present 12,000 - 38,000 
mature individuals 
(0.5% = 60 mature 
birds) 

Resident 
(wide-
ranging) 

ACCIPITRIDAE 
Aquila nipalensis 

Steppe 
Eagle 

EN 
(VU) 

Present 50,000 - 75,000 
mature individuals 
(0.5% = 250 mature 
birds) 

Migratory 
(wide-
ranging) 

ACCIPITRIDAE 
aliaeetus 
leucoryphus 

Pallas's 
Fish-eagle 

EN 
(EN) 

Possible in 
transit 

1,000 - 2,499 mature 
individuals (0.5% = 5 
mature birds) 

Migratory 
(wide-
ranging) 

FALCONIDAE 
Falco cherrug 

Saker 
Falcon 

EN 
(EN) 

Possible 12,200 - 29,800 
mature individuals 
(0.5% = 61 mature 
birds) 

Migratory 
(wide-
ranging) 

REPTILES      
GEKKONIDAE 
Alsophylax laevis 

Smooth 
even-
fingered 
gecko 

CR 
(VU) 

Possible 
based on 
habitat 
requirements 

Unknown Shown as 
out of range 
by the IUCN 
Red List 

Threatened status without parentheses refers to the IUCN Red List of Threatened Species; 
Threatened status within parentheses refers to the URDB national listing. 

 
52. Four IUCN Red-listed EN bird species were recorded or are considered likely to occur 
within the EAA (Table 8), and all are considered wide-ranging species. The GN6 (paragraph 
GN59) states: “For some wide-ranging species, critical habitat may be informed by areas of 
aggregation, recruitment, or other specific habitat features of importance to the species. In all 
cases, the critical habitat should consider the distribution and connectivity of such features in 
the landscape/seascape and the ecological processes that support them. Where it can be 
shown that multiple values have largely overlapping ecological requirements and 
distributions, a common or aggregated area of critical habitat may be appropriate.” 

53. There is no evidence of aggregation, recruitment, or other specific habitat features of 
importance to these bird species. There is also no evidence that greater than 0.5% of their 
global populations could be present in the EAA. Bird flight monitoring recorded two individual 
Egyptian Vulture sightings and a single sighting of a Steppe Eagle (Table 4). It is unlikely that 
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local populations exceed 60 mature Egyptian Vultures and 250 mature Steppe Eagles.  
Pallas's Fish-eagle and Saker Falcon were not recorded, and unlikely to exceed the required 
thresholds. 

Smooth Even-fingered Gecko (Alsophylax laevis) 
 
54. One IUCN Red-listed CR reptile species, the Smooth even-fingered gecko, although 
not recorded, is considered likely to occur within the Karakyr Uplands the Kattakum Sands 
habitats. IUCN Red List distribution data illustrates the EAA as outside the range of this gecko 
(Figure 6), and lists this species as CR based on a 2008 assessment. No local or global 
population estimates are available. The IUCN Red List quotes a recommendation from 
Ananjeva et al. (2006)18 to create of a special reserve in the southeast of the Smaller Balkhan 
state (Türkmenistan) to benefit this species. 

55. This gecko is described within the URDB (2019), which classifies the gecko as VU. 
The URDB indicates a similar distribution within Uzbekistan, but includes an outlier 
distribution record that is within the Project EAA (Figure 7). The URDB states that methods 
are required to adequately estimate the abundance for this secretive and nocturnal species, 
and the taxonomic status of isolated populations need to be clarified. 
 

 
Figure 6 Distribution for Alsophylax laevis (Smooth even-fingered gecko) on the 

global IUCN Red List. The red oval indicates the location and approximate extent of 
the Project EAA 

 

 
18 Ananjeva, N.B., Orlov, N.L., Khalikov, R.G., Darevsky, I.S., Ryabov, I.S. and Barabanov, A.V. 2006. An Atlas of 

the Reptiles of North Eurasia. Taxonomic Diversity, Distribution, Conservation Status. Pensoft Series 
Faunistica. Quoted in the IUCN Red List page for Alsophylax laevis. 
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Figure 7 Distribution for Alsophylax laevis (Smooth even-fingered gecko) within 

Uzbekistan (UBRD, 2019).  A black oval indicates the location and approximate extent 
of the Project EAA. 

 
56. Specialist opinion on the status of Alsophylax laevis has been sought from Philip 
Bowles, chair of the IUCN SSC Snake and Lizard Group (SLG)19. He has noted that this 
species has been listed as CR on the IUCN Red List based on population decline primarily 
within Türkmenistan (although Roman Nazarov considers the gecko in Türkmenistan to be a 
different taxon, refer to next paragraph below). Philip Bowles considers this species to be 
comparatively well documented, and is confident on the CR status applied within the IUCN 
Red List based on the species decline, however the species needs to be considered as a 
group of species and subspecies and its taxonomy is complicated. Philip Bowles stated the 
species was assessed in 2016, and there appears to be an error on the IUCN Red List 
indicating the date of assessment as 2008. 

57. Roman Nazarov20 is an Uzbekistan-based herpetologist and member of the SLG who 
has been involved in both the IUCN and URDB Red List assessments of the Smooth even-
fingered gecko, and was consulted regarding the status of this species. His studies due to be 
published soon reveal that the subpopulation within central Uzbekistan deserves a critically 
endangered status, but there is no data available for the southern subpopulation (within the 
Project EAA) and the taxonomy is not well understood. Studies for the southern population 
are currently being planned. 

58. The approach followed by this critical habitat assessment is that the Smooth even-
fingered gecko is treated as a CR species. A revision of the EAA is not considered relevant 

 
19 Communication with Philip Bowles (Philip.BOWLES@iucn.org) via email on 29 May 2020. 
20 Communication with Roman Nazarov (r_nazarov@mail.ru) via email on 5 June 2020. 

mailto:Philip.BOWLES@iucn.org
mailto:r_nazarov@mail.ru
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as only a single distribution point is available for this species, as illustrated in Figure 7. Data 
for assessment of this species against the Criterion 1(a) thresholds are not available (i.e. the 
global population size and it is not possible to demonstrate the presence of five reproductive 
units equivalent to five adult female geckos - Annex A). However, based on communication 
with ADB,21 a critical habitat designation is considered appropriate following a precautionary 
principle in favour of protecting this gecko species. Mitigation measures are therefore 
presented later within this report that align with conservation actions recommended within 
both the IUCN Red List and URDB. 

59. One Criterion 1(a) critical habitat trigger is therefore recognised for the Project. 
 
Criterion 1(b) - Globally important concentrations of IUCN Red-listed VU species at risk 
of higher threatened status and meeting thresholds of Criterion 1(a): 
 
60. Table 9 lists nine IUCN Red-listed VU species that were recorded within the Project 
AoI or potentially occur within the EAA, which includes eight bird and one reptile species.  
None of the VU-listed mammal species within Annex 2 have a likelihood of occurrence and 
are therefore not included. 
 

Table 9: IUCN Red-listed Vulnerable Bird and Reptile species present or potentially 
occurring within the EAA 

FAMILY and 
Species  Name Threat. 

Status Presence Global population Behaviour 

BIRDS (8 species)     
ACCIPITRIDAE 
Aquila heliaca 

Eastern 
Imperial Eagle 

VU 
(VU) 

Present 2,500 - 9,999 mature 
individuals. (0.5% = 
13 mature birds) 

Migratory 

ACCIPITRIDAE 
Clanga clanga 

Greater 
Spotted Eagle 

VU 
(VU) 

Possible 3,300 - 8,800 mature 
individuals. (0.5% = 
17 mature birds) 

Migratory 

ANATIDAE Aythya 
farina 

Common 
Pochard 

VU  
(NL) 

Present Unspecified Migratory & 
congregatory 

ANATIDAE 
Marmaronetta 
angustirostris 

Marbled Teal VU 
(EN) 

Possible Unspecified Resident 

COLUMBIDAE 
Columba 
eversmanni 

Yellow-eyed 
Pigeon 

VU 
(VU) 

Possible 10,000 - 19,999 
mature individuals. 
(0.5% = 50 mature 
birds) 

Resident 

COLUMBIDAE 
Streptopelia turtur 

European 
Turtle-dove 

VU 
(VU) 

Possible 12,800,000 - 
47,600,000 (0.5% = 
64,000 birds) 

Migratory 

OTIDIDAE 
Chlamydotis 
macqueenii 

Asian Houbara VU 
(VU) 

Unlikely 33,000 - 67,000 
mature individuals. 
(0.5% = 165 mature 
birds) 

Resident 
/migratory  

 
21  Communication with ADB Staff Mr. Syed Asim Ali Sabzwari, Environment Specialist, Portfolio, Results, 

Safeguards and Gender Unit Central and West Asia Department via email on 3 July 2020. 
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FAMILY and 
Species  Name Threat. 

Status Presence Global population Behaviour 

OTIDIDAE Otis 
tarda 

Great Bustard VU 
(CR) 

Possible Unspecified Migratory 

REPTILE      
TESTUDINIDAE 
Testudo horsfieldii  

Central Asian 
Tortoise 

VU 
(VU) 

Present Unspecified Resident 

Threatened status without parentheses refers to the IUCN Red List of Threatened Species; 
Threatened status within parentheses refers to the URDB national listing. 
 
61. The Common Pochard has a natural congregatory behaviour. This duck was not 
observed during the field survey. This duck is not listed as threatened within the URDB. 
Primary threats to the species listed on the IUCN Red List include loss of habitat (to 
urbanisation and agriculture), biological resource use (hunting, trapping and fishing) and 
invasive species (predation by introduced predators). Despite a comprehensive listing of 
threats, infrastructure development is not listed as a threat to this species on the IUCN Red 
List. Considering that the species is not locally threatened, any loss as a result of project 
activities is therefore unlikely to cause the species to be reclassified with an EN status, and 
this duck is therefore not considered to trigger Criterion 1(b).  

62. Two IUCN Red-listed VU bird species are listed with a higher local threatened status 
(Table 9), namely the Marbled Teal and Great Bustard, listed as EN and CR respectively in 
the URDB.  Neither of these birds were recorded, and are not considered to trigger Criterion 
1(b). Birds shown to be present are not expected to exceed 0.5% of their global populations. 
 
Criterion 1(c) - Important concentrations of nationally or regionally listed EN or CR 
species: 

63. One reptile species, the Ferghana sand racerunner (Eremias scripta) is classified as 
EN in the URDB but is not considered above in either Criteria 1(a) or 1(b) as this lizard is 
listed as Least Concern (LC) with a stable population on the global IUCN Red List. This lizard 
was observed in the Kattakum Sands and Khaudag Ridge habitats, which is within the 
distribution range described on the IUCN Red List. Philip Bowles, chair of the SLG22 has 
clarified that the description within the URDB refers to a subspecies E. s. pherganensis, which 
is recognised as being of conservation importance. he subspecies in the Project area would 
be E.s. lasdini, however the IUCN Red List does not conduct assessments at the subspecies 
level. The IFC PS6 criteria similarly do not require assessments at the subspecies level. The 
URDB indicates this subspecies population exists over 500 km outside of the Project EAA 
(Figure 8). The subspecies is of conservation importance but is not impacted by the Project, 
and the local population is not threatened. Therefore there is no reason for qualifying a critical 
habitat status for this species. 

 
22 Communication with Philip Bowles (Philip.BOWLES@iucn.org) via email on 29 May 2020. 

mailto:Philip.BOWLES@iucn.org
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Figure 8 Distribution for Ferghana sand racerunner (Eremias scripta subspecies 

pherganensis) within Uzbekistan from in the Uzbekistan Red Data Book (2019). The 
red oval indicates the location and approximate extent of the Project EAA 

 
64. Roman Nazarov23 an Uzbekistan-based herpetologist who has been involved in the 
URDB reptile assessments has provided a list of potentially impacted reptiles (Table 10), 
however none of these species is expected to influence a critical habitat status for the Project. 
 

Table 10 List of reptiles recommended by Roman Nazarov as potentially 
occurring within the Project EAA  

FAMILY and Species names English  
(Russian Name) 

Threat 
Status 

COLUBRIDAE Boiga trigonata 
melanocephala 

Indian gamma snake 
(Бойга) 

LC 
(VU) 

COLUBRIDAE Lythorhinchus ridwageri none DD 
(NL) 

ELAPIDAE Naja oxiana Central Asian Cobra 
(Среднеазиатская кобра) 

NL 
(NT) 

LACERTIDAE Eremias nigrocellata  
Refer to Annex 2 

Black-ocellated Racerunner 
(Черноглазчатая ящурка) 

LC 
(LC) 

AGAMIDAE Phrynocephalus raddei 
boedgeri 

Caspian toad-headed agama  
(Беттгера) 

LC 
(VU) 

AGAMIDAE Phrynocehalus sogdianus  Sogdian toad-headed agama NL 

 
(23) Communication with Roman Nazarov (r_nazarov@mail.ru) via email on 5 June 2020 

mailto:r_nazarov@mail.ru
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FAMILY and Species names English  
(Russian Name) 

Threat 
Status 
(NL) 

VARANIDAE Varanus griseus caspius Transcaspian Desert Monitor 
(Среднеазиатский серый варан) 

NL 
(VU) 

Threatened status without parentheses refers to the IUCN Red List of Threatened Species 
Threatened status within parentheses refers to the URDB listings. 

 
Criterion 2: Habitat of significant importance to endemic and/or restricted-range 
species 

65. The GN6 states that this criterion applies to areas that regularly hold ≥10% of the 
global population and ≥10 reproductive units of a species. This applies to terrestrial 
vertebrates and plants with an Extent of Occurrence (EOO) less than 50,000 km². 

66. The field assessment has identified three endemic reptile species (Table 11).  One 
species (Sogdian toad-headed agama, Table 10) is data deficient and is not described within 
either the IUCN Red List or the URDB, but occurs within four neighbouring countries in 
addition to Uzbekistan. The EOO for the other two lizard species has been estimated from 
Global Biodiversity Information Forum (GBIF24) data and exceed 50,000 km². No restricted-
range critical habitats are therefore considered to be triggered by Criterion 2. 
 
Table 11: Potentially range-restricted species (all reptiles) occurring within the EAA 
FAMILY and Species 
names 

English Name Threat. 
Status 

Presence Distribution 

AGAMIDAE 
Phrynocephalus 
sogdianus 

Sogdian Toad-
headed Agama 

NL 
(NL) 

Possible Unknown, but occurs in 
Türkmenistan, southern 
Kazakhstan, Uzbekistan, 
northeast Iran and northeast 
Afghanistan (EOO therefore 
exceeds 50,000 km²). 

LACERTIDAE Eremias 
nigrocellata 

Black-ocellated 
Racerunner 

LC 
(VU) 

Present EOO: ±435,000 km²  
(from GBIF data) 

LACERTIDAE Eremias 
scripta subspecies 
pherganensis 

Ferghana Sand 
Racerunner 

(EN) Present EOO: ±1,142,000 km²  
(from GBIF data) 

Threatened status without parentheses refers to the IUCN Red List of Threatened Species 
Threatened status within parentheses refers to the URDB listings. 

 
Criterion 3: Habitat supporting globally significant concentrations of migratory and/or 
congregatory species 
 
67. Various migratory species have been recorded within the EAA, but there is no 
evidence of significant concentrations of any migratory and/or congregatory species (≥1% of 
the global population of a migratory or congregatory species at any point of the species’ 
lifecycle or support ≥10% of the global population of a species during periods of environmental 
stress, Annex A), and no critical habitats are therefore triggered under Criterion 3.  

 
24 GBIF Online Link.  

https://www.gbif.org/
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Criterion 4: Highly threatened and/or unique ecosystems 
 
68. The Project AoI is located within a landscape that experiences widespread 
anthropological disturbance and has served as an agricultural oasis for many centuries.  The 
ecosystem therefore does not trigger critical habitats under Criterion 4. 
 
Criterion 5: Areas associated with key evolutionary processes 
 
69. There are no known key evolutionary processes within the vicinity of the project AoI, 
and no evidence for critical habitats under Criterion 5. 
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PROTECTED AREAS. 
 
70. The analysis of protected areas comprises both legally gazetted protected areas and 
internationally recognised areas with emphasis on Key Biodiversity Areas (KBAs). 

71. The Ecological Survey Report describes one legally gazetted protected area in the 
EAA, the Surkhanskiy State Nature Reserve (IUCN Management Category Ia). This protected 
area is separated into two components, namely a small piece along the Amudarya Floodlands 
bordering Afghanistan 30 km south-east of the proposed Solar PV site, and a larger piece on 
the Kugitang Ridge located 22 km north-west of the Solar PV site bordering Türkmenistan. 
The Kugitang State Nature Reserve exists in Türkmenistan adjacent to the northern 
component of the Surkhanskiy State Nature Reserve (Figure 1). These two components of 
the Surkhanskiy State Nature Reserve are located in fundamentally different habitats, and 
will support different species compositions and ecological processes. Limited biodiversity 
movement or ecological connectivity is therefore expected between these areas. 

72. Five KBAs occur in the EAA (Figure 1) and are listed on the IUCN-map of recognised 
KBAs. KBAs are associated with each piece of the above Surkhanskiy State Nature Reserve, 
namely the Kugitang and Baysuntay Mountains KBA overlaps the north-western piece, and 
the Amudarya Floodlands overlaps the south-eastern piece. The Koyendag KBA occurs 
within Türkmenistan and overlaps the Kugitang State Nature Reserve. KBAs that are smaller 
in size and more distant to the Project exist east of the Project AoI at the Aktepe Reservoir, 
and north at the Yuzhno Surkhan Reservoir. 

73. The Project AoI does not intersect any of these protected areas. These protected 
areas are associated with either mountainous terrain or wetlands, and therefore support 
ecosystems that differ substantially from ecosystems associated with the Project AoI. These 
protected areas are therefore not expected to be influenced by the proposed development 
and they are not considered critical habitat features associated with the Project. 
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IMPLICATIONS OF NATURAL AND CRITICAL HABITAT FINDINGS 
 
74. Habitats are classified for the Project AoI, all qualify as modified habitats, and the 
project is required to avoid or minimize impacts to significant biodiversity values (threatened 
species and species of stakeholder concern) and implement mitigation measures as 
appropriate.  

75. Critical habitat requirements are applicable for the Smooth even-fingered gecko 
(Alsophylax laevis), which likely occurs within the Karakyr Uplands and the Kattakum Sands.  
There is no data available for assessment of this species against the required thresholds of 
Criterion 1(a), however based on consultation with species specialists and the ADB, a critical 
habitat status is considered appropriate following a precautionary approach in favour of 
protecting this species.  

76. At least NNL requirements therefore need to be demonstrated for this species. Table 
12 presents an overview of the conservation recommendations provided for the Smooth even-
fingered gecko provided within the IUCN Red List and the URDB. These recommendations 
can be achieved through involving competent herpetologists and providing them with 
resources and opportunity in the field. Some protection can be provided by the presence of 
the solar development in the Karakyr habitat and transmission line within the Kattakum 
Sands, as these will guard against further development within the ROW. While these sites 
will not achieve the status of a special reserve, there will be a contribution provided 
construction impacts can be minimised and suitable habitat for these species can be created 
through restoration efforts, and is supported by members of the SLG. Mitigation to achieve 
these recommendations are presented in this report. 

Table 12 Conservation recommendations provided for two reptile species in the 
IUCN Red List and the URDB 

Species Conservation Recommendations 
Smooth even-fingered 
gecko (Alsophylax 
laevis) 

• Create of a special reserve in the southeast of 
Türkmenistan (IUCN Red List) 

• Methods are required to estimate the abundance for this 
secretive and nocturnal species (URDB) 

• The taxonomic status of isolated populations need to be 
clarified (URDB) 

 
77. At least 12 bird and reptile species (including the Smooth even-fingered gecko) are of 
conservation concern and represent significant biodiversity features for the Project (Table 
13). Mitigation measures are therefore necessary to reduce impacts to these species and the 
ecosystems on which these species depend. Potential impacts are discussed and mitigation 
measures are recommended to address those impacts.   
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Table 13: Species of Conservation Concern and Key Recommendations  
FAMILY and Species names English Name Threat. 

Status 
Key Proposed 

Mitigation 
Birds 

  
 

1. ACCIPITRIDAE Neophron 
percnopterus 

Egyptian Vulture EN (VU) Design 
considerations for 
Collision risk 
mitigation 

2. ACCIPITRIDAE Aquila heliaca Eastern Imperial Eagle VU (VU) 
3. ACCIPITRIDAE Aquila nipalensis Steppe Eagle EN (VU) 
4. ANATIDAE Marmaronetta 
angustirostris 

Marbled Teal VU (EN) 

5. FALCONIDAE Falco cherrug Saker Falcon EN (EN) 
6. ANATIDAE Oxyura leucocephala White-headed Duck EN (EN) 
7. OTIDIDAE Otis tarda Great Bustard VU (CR) 
Reptiles 

  
 

8. TESTUDINIDAE Testudo 
horsfieldii  

Central Asian Tortoise VU (VU) Preconstruction 
surveys to locate, 
identify and safely 
translocate 
individuals at risk. 
 
Solar PV array 
layout 

9. GEKKONIDAE Alsophylax laevis Smooth even-fingered 
gecko 

CR (VU) 

10. AGAMIDAE Phrynocephalus 
sogdianus 

Sogdian Toad-headed 
Agama 

NL (NL) 

11. LACERTIDAE Eremias 
nigrocellata 

Black-ocellated 
Racerunner 

LC (VU)  

Threatened status without parentheses refers to the IUCN Red List of Threatened Species; 
Threatened status within parentheses refers to the URDB national listing. 

 
78. Field assessments have been conducted over a single season, and during cold 
weather, which may have limited the diversity of reptile and plant species identified. However 
no additional threatened species are expected to occur, and further surveys are not expected 
to influence the occurrence of critical habitat. Preconstruction surveys are proposed later in 
this report to identify and locate species, including plants and reptiles to reduce impacts to 
this biodiversity. Bats have not been assessed, as no threatened bat species are expected to 
occur, and would therefore not influence the outcomes of the critical habitat assessment.   

79. Further bird flight surveys are proposed to raise the understanding of impacts and to 
guide the development of mitigation, but are not expected to influence outcomes of the critical 
habitat assessment. 
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ASSESSMENT OF POTENTIAL IMPACTS AND MITIGATION 
 
80. Development of the Project will result in various impacts to biodiversity. A discussion 
of potential impacts is presented below, based on the above assessment of ecological 
sensitivities (modified habitats, critical habitats and species of conservation concern). Impacts 
have been identified based on the threats described in the Ecological Survey Report (Annex 
3) and an IFC EHS guidance on Electric Power Transmission and Distribution.25 Four groups 
of impacts are discussed below with mitigation recommended to address the impacts. 
 
HABITAT LOSS AND IMPACTS TO SPECIES OF CONSERVATION CONCERN. 
 
81. Habitats are classified for the Project AoI, all qualify as modified habitats, and the 
majority of these habitats do not support species of conservation concern. However, there 
are areas where sensitive species do occur, such as the Karakyr Uplands and Khaudag Ridge 
habitats. These areas support important reptile habitats, including the Central Asian Tortoise 
and Black-ocellated Racerunner. Several other reptiles were also recorded there (Annex 5), 
and the Smooth Even-fingered Gecko is considered likely to occur. The Ecological Survey 
Report presents a photograph of tortoise burrows within the Karakyr Uplands, suggesting that 
a viable population of this vulnerable tortoise is established there. 

82. These areas have been selected for development of the proposed Solar PV site or 
traversed by the proposed overhead transmission line with the following impacts expected: 
 Construction activities for the Solar PV site are expected to disrupt the entire site, with 

extensive earthworks to establish foundations and laying of cables. Any fauna that is 
unable to escape from the area is therefore likely to be destroyed. Some vegetation 
will be established post construction, but the Solar PV arrays will provide shade over 
much of the area, and the area is unlikely to provide suitable habitat for reptile species 
currently established there. 

 Construction of the overhead transmission line will be less intensive than construction 
of the Solar PV site, and will be focused along a narrow strip, and faunal species will 
more easily escape the area. There will be loss of habitat along the Right of Way 
(ROW) with a width of 68 m. Some recovery of the terrestrial habitat will be possible 
post construction although vegetation will need to be cropped within the ROW and 
access tracks will be maintained. Vegetation is currently sparse, and vegetation 
clearing is not expected to have an important impact. 

 Many construction activities for both the Solar PV site and along the transmission line 
present risks to fauna, such as a temporary disturbance effect, animals becoming 
trapped in pits and trenches, road kills by fast-moving vehicles and the unnecessary 
killing of animals or taking pets by construction workers. 

83. Concerns get raised that water-birds mistake solar PV arrays for waterbodies, causing 
them to suffer fatal consequences when attempting to land. A diversity of water-birds is 
present within the EAA, however online literature suggests that impacts to birds from Solar 
PV arrays are not likely to be significant. Two important studies include the following: 

 
25 IFC EHS Guidelines for Electric Power Transmission and Distribution: Online Link. 

https://www.ifc.org/wps/wcm/connect/7b65ce6b-129d-4634-99dc-12f85c0674b3/Final%2B-%2BElectric%2BTransmission%2Band%2BDistribution.pdf?MOD=AJPERES&CVID=jqeI4Rs&id=1323162154847
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 Birdlife International issued the following statement regarding collision risk with solar 
PV projects: “[There is a] risk of collision with associated infrastructure including 
fencing and towers but particularly associated power lines. Some species of birds may 
collide with panels due to their attraction to shaded areas, particularly if they are 
located in previously undisturbed areas.”26 

 A review of solar PV power project impacts by the United Kingdom Government 
makes the following statement: ‘Some scientific and grey literature data, based upon 
carcass searches around solar PV developments suggests that bird collision risk from 
solar panels is very low. There is likely to be more of a collision risk to birds presented 
by infrastructure associated with solar PV developments, such as overhead power 
lines.”27 
 

84. RECOMMENDED MITIGATION 
 Solar PV arrays are to be installed with a maximum possible distance from each other 

(Figure 9). The larger the distance, the less negative impact on reptile, mammals and 
birds and plants. Water-birds are less likely to mistake such PV arrays for waterbodies 
and will reduce the birds’ mortality rate.  

 

 
Figure 9: Examples of different spacing of Solar PV arrays, with the preferred spacing 

on the right to retain habitat for biodiversity (from Annex 3) 
 
 Preconstruction surveys shall be conducted by competent botanists and 

herpetologists to locate and identify any flora and fauna present within the 
construction footprint that is unable to escape and at high risk of mortality. 
Preconstruction surveys will include the herpetologist team involved in the recent 
update of the URDB28, or specialists recommended by them. The same team will be 
involved in habitat restoration activities and development of a monitoring programme 
a described below. Sufficient resources shall be made available for these activities to 
ensure there is no net reduction in the CR and EN species (as determined by the 
specialist team) and to contribute towards the recommended conservation actions 

 
26 Birdlife International Migratory Soaring Birds Project for Northern Africa: Online Link. 
27 Evidence Review of the Impact of Solar Farms on Birds, Bats and General Ecology (NEER012) 1st edition - 9th 

March 2017: Online Link. 
28 Contact: Roman Nazarov (r_nazarov@mail.ru). 

http://www.gov.uk/natural-england
mailto:r_nazarov@mail.ru
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provided by the global IUCN Red List and the URDB for the Smooth Even-fingered 
Gecko. These recommendations as described earlier in this report. 

 Appropriate release sites will be identified in advance, and species of conservation 
concern that are at risk (based on the opinion of the ecologist team) are to be safely 
translocated to identified planting/release sites. The translocation sites will support a 
habitat similar to the capture site prior to impact and offer safe refuge for these fauna. 
Special attention will be given to tortoises and other reptiles listed in Table 12. 

 Construction footprints are to be planned and minimized in extent. To avoid footprint 
creep, these areas are to be clearly demarcated on the ground including the 
construction site, equipment dropdown areas, site office, vehicle parking, worker’s rest 
areas, ablution facilities and any other requirements. 

 Fencing around the Solar PV site needs to be permeable to small mammals up to the 
size of a fox, which are able to squeeze through a 12 cm hole. 

 Hedges and field margins around the Solar PV site perimeter shall be maintained.  
 Faunal hazards are to be mitigated, for example: (i) pits and trenches must not be left 

exposed for long periods; (ii) escape routes for fauna are to be incorporated at regular 
intervals within trenches and pits that are exposed overnight or longer periods; (iii) 
appropriate capacity will be available to safely remove and release after translocation 
any fauna trapped onsite. 

 Construction works for the transmission line are to be well planned in advance so that 
the construction period is kept to the shortest possible period of time to minimise the 
duration of disturbance to species in the field. 

 Construction workers and operational staff shall be aware of faunal sensitivities and 
required to avoid unnecessary killing of fauna, vehicle speed limits will be controlled, 
hunting and possession of hunting equipment will be prohibited, taking pets and/or 
purchase/sale of wild animals or animal products will be prohibited. 

 All equipment brought to site, including vehicles, will be ‘as clean as new’ to avoid the 
introduction of alien invasive plant material.  

 All construction sites are to be rehabilitated to the extent possible, involving the 
following: (i) Rehabilitation is to be implemented as soon as practically possible after 
construction activities end; (ii) All waste and broken equipment is to be removed from 
construction sites; (iii) Restoring temporary land use (such as material storage) to pre-
construction conditions; (iv) Soils are to be returned to excavations in a manner that 
restores the natural profile of soil horizons; (v) Landscaping of the fenced perimeter 
of the Solar PV site; (vi) Rehabilitated sites shall be planted with indigenous grasses; 
(vii) Vegetation planting along the transmission line ROW to stabilize soil where it does 
not compromise transmission line functions; and (viii) An alien invasive species control 
programme will be incorporated into the site rehabilitation plan. 

 Habitat restoration will be applied along the transmission line route to develop suitable 
habitat including appropriate burrows for the Smooth even-fingered gecko, Central 
Asian tortoise, Racerunners and other reptiles. These works are not expected to 
involve costly or complicated activities. Opportunities for habitat development within 
and around the Solar PV site will be investigated, and implemented where possible. 
The herpetologist team involved in the recent update of the URDB29, or specialists 
recommended by them, shall be involved in developing the habitat restoration 

 
29  Contact: Roman Nazarov (r_nazarov@mail.ru). 

mailto:r_nazarov@mail.ru
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requirements. The same team will also be involved in conducting preconstruction 
surveys, with sufficient time and resources on site during preconstruction and habitat 
restoration to achieve the conservation recommendations for these species (Table 
12). Costs incurred will be budgeted as additional conservation actions required for 
alignment to the IFC Performance Standard 6. 

 A monitoring programme to assess the survival of these reptiles will be developed by 
the above herpetologist team, and will be applied as deemed appropriate by the team.  
This monitoring programme will be incorporated into an appropriately compiled 
Biodiversity Management Plan. 

 
COLLISION RISKS FOR BIRDS WITH OVERHEAD TRANSMISSION LINES. 
 
85. Overhead transmission lines present a significant collision hazard to a diversity of bird 
species. An analysis is presented of flight data collected during the field survey in March 
2020, which coincided with the northward bird migration season is presented in this report. 
This analysis reveals that a diversity of high collision risk species is present within the EAA, 
but the number of flights by high collision risk species across components of the Project AoI 
based on limited survey data, appears to relatively low. Areas of highest sensitivity are 
avoided by the Project. The majority of high and moderate collision risk species are flying at 
altitudes that exceed the maximum height of overhead transmission line infrastructure (up to 
40 m), which reduces the likelihood of collision with these structures. There is, however, a 
data gap associated with the transmission line crossing of the Karasu River. 

86. RECOMMENDED ADDITIONAL SURVEY 
 The overhead transmission line crossing of the Karasu River likely represents an area 

of high collision risk; however, no data is available to assess this risk. Additional field 
studies of bird flight patterns are therefore proposed to gather data to improve the 
collision risk assessment, inform the transmission line alignment and identify all areas 
where collision risk mitigation is required. The season of assessment needs to 
coincide with either the southward or northward bird migrations (August/September 
and March/April respectively). The team that collected data for this report should 
ideally be involved to maintain consistency with the methods applied previously. The 
scope of additional survey needs to cover the entire transmission line route, and terms 
of reference for this data collection and assessment will need to be developed 
accordingly. 

87. ALTERNATIVES INVESTIGATED 
 Reducing the vertical spread of cables so that all cables are in the same horizontal 

plane would reduce the number of cables a flying bird or bat can collide (Figure 10). 
Design engineers have responded that there are no double-circuit standard supports 
with a horizontal arrangement of wires within a voltage range of 220-330 kV accepted 
for operation in Uzbekistan. Incorporating such specifications would require 
transmission lines with a capacity of 330 kva or above, which would result in 
considerable increases in construction cost. 

88. RECOMMENDED MITIGATION 
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 Bird visibility devices are to be installed at 5 m, 10 m and 20 m intervals on exposed 
wires for transmission lines traversing the Khaudag Ridge and the Karasu River 
crossing.  Figure 10 provides guidance of suggested designs. One of the examples of 
marking is offered by manufacturers of such equipment. 

 

 

 
Figure 10: Tower design (top), placement of visibility devices (middle) to reduce the 

collision risks for birds (Source: Oppel, 2020), and tower designs with reduced 
vertical spread of wires (bottom) 
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ELECTROCUTION RISKS FOR BIRDS BY OVERHEAD TRANSMISSION LINES. 
 
89. Overhead transmission lines can present an electrocution risk to birds and any other 
fauna exposed to the wires. Large birds with broad wingspans are at the highest risk, as they 
have the greatest likelihood of simultaneously touching live wires and/or steel structures. 
Important factors determining the level of risk are based on tower design, and specifically (i) 
the separation of the live wires, (ii) insulator design and (iii) use of jumper cables. However 
high-voltage transmission lines (> 110 kV) typically do not present an electrocution risk 
(Conzo and Camiña, 2020). 

90. The overhead transmission lines will have a 220 kV capacity, which presents a low 
electrocution risk to birds, however various bird friendly designs are recommended for 
incorporation into the final transmission line design. 

91. RECOMMENDED MITIGATION 
 Overhead jumper cables should be avoided, and transmission towers should 

preferably be designed with suspended insulators and wires, which present the lowest 
electrocution risk (Figure 11). 

 

 

 
Figure 11: Examples of overhead jumper cable to be avoided (top) and suspended 

insulators and wires to be incorporated (bottom) into the design of overhead 
transmission lines (Source: Oppel, 2020) 

 
IMPACTS TO AQUATIC ECOSYSTEMS. 
 
92. The overhead transmission line will cross the Karasu River. The habitat there is 
described as disturbed through agricultural practices, however rivers are important features 
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for maintaining ecosystems, including downstream ecosystems. The project is located in a 
semi-arid landscape where there is a high dependence on water resources for both human 
and ecosystem health. River habitats are vulnerable to accidental impacts and measures 
therefore need to be taken to avoid the occurrence of such incidents. 

93. RECOMMENDED MITIGATION 
 A 100 m buffer will be designated on either side of the Karasu River. Construction 

within the buffer zone will be avoided, for example vehicle parking, equipment 
dropdown sites, repair works, storage facilities, construction (workers) camps/ 
accommodation and toilet facilities will be excluded from the buffer zone. 

 No placement of tower footings within the 100 m buffer and/or in the river 
 Earthworks and the removal of trees and riparian vegetation within the buffer zone will 

be avoided to the full extent possible.   
 Rehabilitation works within the buffer zone following completion of civil works at the 

area will be prioritized over rehabilitation of other areas. 
 There will be no use of pesticides and herbicides. 
 Full accountability will be maintained throughout the construction period for the 

handling of all environmentally dangerous chemicals, including fertilizers, and 
hydrocarbon lubricants and fuels. This will minimise the spillage events and reduce 
the likelihood of contamination of aquatic ecosystems. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
94. This report presents a critical habitat assessment, analysis of impacts and proposes 
mitigation for the Sherabad IPP Project in southern Uzbekistan. This report is compiled based 
on baseline data collected during a site visit in early March 2020, supported with IBAT data, 
and is developed to align to requirements of ADB SPS 2009 and the IFC PS6. 

95. The Solar PV site, covering approx. 600 ha is situated in the Karakyr Uplands. The 
proposed 220 kV transmission line ROW (approx. length 52 km) will follow an existing 110 
kV overhead transmission line across agrolandscapes (cotton, wheat and alfalfa fields, 
orchards, vegetable gardens, tree lines, roads and network of irrigation canals, households/ 
settlements), the Shuratakum Gorge, Karasu River, Khaudag Ridge and the Kattakum Sands. 
The final transmission line alignment will be further assessed during the detailed engineering 
design including adjustments to the ROW to minimize potential adverse impact to sensitive 
natural and human receptors and particularly to minimize the cutting of trees/orchards. 
Upgrade works at Surkhan substation will not result in any direct or indirect impacts on 
ecological resources.  

96. An EAA is established as the basis for compiling the environmental baseline and a 
critical habitat assessment. This EAA is based on a 50 km radius around the proposed 
infrastructure and covers an area of 1.26 million ha, as illustrated in Figure 1. 

97. A separate Project AoI is established for assessing potential adverse impacts, and 
defined by a 50 m buffer around the Solar project site including the solar PV plant, new 
substation, common facilities and a 200 m buffer around the center line of the transmission 
line ROW. The combined areas of the Project AoI covers 2,688 ha, as in Figure 2. 

98. An initial analysis of bird flight patterns is presented using data collected onsite during 
the northward bird migration season. Survey data is limited, but gives an indication of the 
likely level of impact. Analysis of this data reveals that a diversity of high collision risk species 
is present within the EAA, but the number of flights by high collision risk species across 
components of the Project AoI is relatively low.  Data suggests that areas of highest sensitivity 
are avoided by the Project. The majority of high and moderate collision risk species are flying 
at altitudes that exceed the maximum height of overhead transmission line infrastructure, 
which suggests that the likelihood of collision with these structures is reduced. There is, 
however, a data gap associated with the transmission line crossing of the Karasu River. 

99. All habitats associated with the Project AoI qualify as modified habitats according to 
definitions provided in the IFC PS6. 

100. Critical habitat requirements are applicable for the Smooth even-fingered gecko 
(Alsophylax laevis), which likely occurs within the Karakyr Uplands and the Kattakum Sands. 
There is no data available for assessment of this species against the required thresholds of 
Criterion 1(a), however based on consultation with species specialists and the ADB, a critical 
habitat status is considered appropriate following a precautionary approach in favour of 
protecting this species. The project is required to demonstrate at least NNL requirements for 
this species. A Biodiversity Action Plan and Biodiversity Monitoring and Evaluation Plan will 
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be compiled to guide the processes and measure the achievement of these NNL 
requirements. 

101. Endangered birds do occur, but are wide-ranging species and local populations are 
unlikely to meet thresholds provided by the GN6. 

102. Two protected areas and five KBAs occur within the EAA, however the Project AoI 
does not intersect any of these areas. These protected areas are associated with either 
mountainous terrain or wetlands, and support ecosystems that differ fundamentally from 
ecosystems associated with the Project AoI. These protected areas and KBAs are therefore 
not expected to be directly influenced by the proposed development and they are not 
considered critical habitat features associated with the Project.  

103. The project is required to show No Net Reduction of CR or EN species to achieve 
alignment to the PS6. At least 12 bird and reptile species are of conservation concern and 
represent significant biodiversity features for the Project (referred to as species of 
conservation concern). Impacts are anticipated, as described below, but can be adequately 
mitigated. 

104. Development of the Project is expected to result in various impacts to biodiversity of 
conservation concern within the EAA. A discussion of potential impacts is presented, which 
is separated into four groups of impacts, based on the identified ecological sensitivities 
(modified habitats, critical habitats and species of conservation concern, threats identified in 
the Ecological Survey Report and the IFC EHS guidance on Electric Power Transmission and 
Distribution. Four groups of impacts include the following: 
 Loss of habitat and construction impacts to species of conservation concern 
 Collision risks for birds with overhead transmission lines 
 Electrocution risks for birds with overhead transmission lines 
 Impacts to Aquatic Ecosystems 

105. Additional survey of bird flight patterns is necessary to adequately understand the 
collision risks to birds. Preconstruction surveys are necessary to identify flora and fauna at 
risk, and which can safely translocated to areas of safety. 

106. Mitigation measures are recommended to address of the impact groups.  These 
mitigation measures include an, design considerations, avoidance, minimisation and 
rehabilitation measures.  Table 14 presents a summary of the proposed mitigation actions. 

Table 14: Summary and classification of mitigation measures to address impacts to 
biodiversity  

Additional Studies 
 The overhead transmission line crossing of the Karasu River likely represents the area of 

highest collision risk; however, no data is available to assess this risk. Additional field studies 
of bird flight patterns are therefore proposed to gather data to improve the collision risk 
assessment, inform the transmission line alignment and identify all areas where collision risk 
mitigation is required. The season of assessment needs to coincide with either the southward 
or northward bird migrations (August/September and March/April respectively). The team 
that collected data for this report should ideally be involved to maintain consistency with the 
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methods applied. The scope of additional survey needs to cover the entire transmission line 
route, and terms of reference for this study will need to be developed accordingly. 

Design Criteria (as Avoidance Measures) 
 Solar PV arrays are to be installed with a maximum possible distance from each other (Figure 

9). The larger the distance, the less negative impact on reptile, mammals and birds and 
plants. Water-birds are less likely to mistake such PV arrays for waterbodies and will reduce 
the birds’ mortality rate.  

 The design of transmission line towers must be altered to reduce the vertical spread of 
cables, so that all cables are in the same horizontal plane to reduce the number of cables a 
flying bird or bat can collide (Figure 10). Note that the earth wire needs to be properly marked 
with visibility devices. This design is a deviation from the currently proposed tower designs 

 Bird visibility devices are to be installed at 5 m, 10 m and 20 m intervals on exposed wires 
for transmission lines traversing the Khaudag Ridge and the Karasu River crossing. Figure 6 
provides guidance of suggested designs. 

 Overhead jumper cables will be avoided, and transmission towers will be designed with 
suspended insulators and wires, which present the lowest electrocution risk (Figure 12). 

Preconstruction Survey and Translocation  
 Preconstruction surveys shall be conducted by competent botanists and herpetologists to 

locate and identify any flora and fauna present within the construction footprint that is unable 
to escape and at high risk of mortality. Preconstruction surveys will include the herpetologist 
team involved in the recent update of the URDB30, or specialists recommended by them. The 
same team will be involved in habitat restoration activities and development of a monitoring 
programme a described below. Sufficient resources shall be made available for these 
activities to ensure there is no net reduction in the CR and EN species (as determined by the 
specialist team) and to contribute towards the recommended conservation actions provided 
by the global IUCN Red List and the URDB for the Smooth even-fingered gecko, as described 
earlier in this report. 

 Appropriate translocation sites will be identified in advance, and all flora and fauna at risk will 
be safely translocated. The translocation sites will support a habitat similar to the capture site 
prior to impact and offer safe refuge for these species. Special attention will be given to 
tortoises and other reptiles listed in Table 12. 

Avoidance Measures 
 A 100 m buffer will be designated on either side of the Karasu River. Construction within the 

buffer zone will be avoided and vehicle parking, equipment dropdown sites, repair works, 
storage facilities, accommodation and toilet facilities will be excluded from the buffer zone. 

 No placement of tower footings in the river/buffer zone 
 All equipment brought to site, including vehicles, will be ‘as clean as new’ to avoid the 

introduction of alien invasive plants.  
Minimisation Measures 
 Construction footprints are to be planned, and minimised in extent. To avoid footprint creep, 

these areas are to be clearly demarcated on the ground including the construction site, 
equipment dropdown areas, site office, vehicle parking, worker’s rest areas, ablution facilities 
and any other requirements. 

 
30 `Contact: Roman Nazarov (r_nazarov@mail.ru). 

mailto:r_nazarov@mail.ru
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 Construction works for the transmission line are to be well planned in advance so that the
construction period is kept to the shortest possible period of time to minimise the duration of
disturbance to species in the field.

 Fencing around the Solar PV site should to be permeable to small mammals up to the size
of a fox, which are able to squeeze through a 12 cm hole.

 Faunal hazards are to be mitigated, for example: (i) pits and trenches must not be left
exposed for long periods; (ii) escape routes are to be incorporated into trenches and pits that
are exposed overnight or longer periods; and (iii) appropriate capacity will be available to
safely remove and release after translocation any fauna trapped onsite.

 Construction workers and operational staff shall be aware of faunal sensitivities, and required
to avoid unnecessary killing of fauna, vehicle speed limits will be controlled, hunting and
possession of hunting equipment will be prohibited, taking pets and/or purchase/sale of wild
animals or animal products will be prohibited.

 Earthworks, the removal of trees and riparian vegetation within the buffer zone will be avoided
to the full extent possible.

 There will be no use of pesticides and herbicides.
 Full accountability will be maintained throughout the construction period for the handling of

environmentally dangerous chemicals, including fertilizers, and hydrocarbon oil and fuels.
This will minimise the spillage events and reduce the likelihood of contamination of aquatic
ecosystems.

Rehabilitation and Restoration Measures 
 Hedges and field margins around the Solar PV site perimeter shall be maintained.
 All construction sites are to be rehabilitated to the extent possible, involving the following:(i)

Rehabilitation is to be implemented as soon as practically possible after construction
activities end; (ii) All waste and broken equipment is to be removed from construction sites;
(iii) Restoring temporary land use (such as material storage) to pre-construction conditions;
(iv) Soils are to be returned to excavations in a manner that restores the natural profile of soil
horizons; (v) Landscaping of the fenced perimeter of the Solar PV site; (vi) Rehabilitated sites
shall be planted with indigenous grasses; (vii) Vegetation planting along the transmission line
ROW to stabilize soil where it does not compromise transmission line functions; and (viii) An
alien invasive species control programme will be incorporated into the site rehabilitation plan.

 Rehabilitation works within the Karasu River buffer zone following completion of civil works
at the area will be prioritised over rehabilitation of other areas.

 Habitat restoration will be applied along the transmission line route to develop suitable habitat
including appropriate burrows for the Smooth even-fingered gecko, Central Asian tortoise,
sand racerunner and other reptiles. These works are not expected to involve complicated
activities. Opportunities for habitat development within and around the Solar PV site will be
investigated, and implemented where possible. The herpetologist team involved in the recent
update of the URDB,31 or specialists recommended by them, shall be involved in developing
the habitat restoration requirements. The same team will also be involved in conducting
preconstruction surveys, with sufficient resources and time on site during preconstruction
and habitat restoration to achieve the conservation recommendations for these species
(Table 12). Increased costs incurred will be budgeted as additional conservation actions
required for alignment to the IFC PS6.

31 Contact: Roman Nazarov (r_nazarov@mail.ru). 

mailto:r_nazarov@mail.ru
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 A monitoring programme to assess the survival of these reptiles will be developed by the 
above herpetologist team, and will be applied as deemed appropriate by the team.  This 
monitoring programme shall be incorporated into an appropriately compiled Biodiversity 
Management Plan. 
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ANNEXES 
 
The following Annexes are included with this report: 
 
Annex 1: Thresholds for Critical Habitat Assessment Criteria (PS6 Guidance Notes, 27 June 
2019) 
 
Annex 2: Threatened Species List from IBAT with IUCN Red List Threatened Status, (URDB 
Threatened status) and of Likelihood of Occurrence based on review of Site Data 
 
Annex 3: Anna Ten, Timur Abduraupov, Natalya Beshko and Valentin Soldatov. Ecological 
Survey / Seasonal Bird Survey. Sherabad Solar IPP Project in Uzbekistan, Surkhandarya 
region. 3 March - 10 April 2020. 
 
Annex 4: N. Yu. Beshko. Evaluation of the current state of the flora and vegetation in the 
Sherabad Solar IPP project territory (Surkhandarya Province, Uzbekistan) 
 
Annex 5: T. V. Abduraupov. Evaluation of the Current State of Reptiles in the Sherabad Solar 
IPP Project Territory (Surkhandarya Province, Uzbekistan) 
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Annex 1: Thresholds for Critical Habitat Assessment Criteria (PS6 Guidance Notes, 27 June 
2019) 
 

Criteria Threshold Requirement Note Results of the Assessment 
1: Critically 
Endangered 
(CR) & 
Endangered 
(EN) Species 

(a) Areas that support globally 
important concentrations of 
an IUCN Red-listed EN or CR 
species (≥0.5% of the global 
population AND ≥5 
reproductive units of a CR or 
EN species). 

National/regional 
IUCN CR/EN species 
determined on 
project-by-project 
basis with competent 
professionals. 
 
 
 

Criterion 1(a) is relevant to four 
birds, but all are wide-ranging 
species and local populations 
are unlikely to meet the 
threshold population size.  
One CR reptile (Smooth even-
fingered gecko) has not been 
recorded but likely occurs on 
site. The IUCN Red List 
illustrates the species as out of 
range. The URDB classifies 
this species as VU and 
includes a record showing the 
species is within range.  Data is 
not available to demonstrate 
the presence of five 
reproductive units (five adult 
females) and there is no 
documented global population 
size for this species to compare 
against the thresholds under 
Criterion 1(a), however 
following consultation with 
specialists and the ADB, a 
critical habitat status is 
considered appropriate 
following a precautionary 
approach in favour of 
protecting this gecko. 

(b) Areas that support globally 
important concentrations of 
an IUCN Red-listed 
Vulnerable (VU) species, the 
loss of which would result in 
the change of the IUCN Red 
List status to EN or CR and 
meet the thresholds in 
GN72(a). 

Eight birds and one reptile with 
an IUCN VU status are present 
or potentially occur. Only two of 
these birds have an EN listing 
on the URDB, but were not 
recorded present. 

(c) As appropriate, areas 
containing important 
concentrations of a nationally 
or regionally listed EN or CR 
species. 

One reptile (Sand racerunner) 
is present and listed as EN on 
the URDB, but that refers to a 
subspecies that occurs at least 
500 km outside of the Project 
EAA. The local population is 
not threatened, and does not 
qualify a Criterion 1(c) critical 
habitat status. 
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Criteria Threshold Requirement Note Results of the Assessment 
2: Endemic & 
Restricted-
range 
Species 

(a) Areas that regularly hold 
≥10% of the global population 
size AND ≥10 reproductive 
units of a species. 

Terrestrial 
vertebrates & plants: 
EOO is <50,000 km². 
Marine: EOO is 
<100,000 km². 
Coastal, riverine, 
aquatic: Where 
habitats <200 km 
wide at any point, 
EOO is <500 km long 

No species meet the thresholds 
specified for endemic and 
range restricted species. 

3: Migratory 
& 
Congregatory 
Species 

(a) Areas known to sustain, 
on a cyclical or otherwise 
regular basis, ≥1% of the 
global population of a 
migratory or congregatory 
species at any point of the 
species’ lifecycle. 

Migratory: significant 
proportion of pop 
move cyclically and 
predictably from one 
geographical area to 
another. 
Congregatory: 
individuals gather in 
large groups on 
cyclical/regular 
and/or predictable 
basis. 

There is no evidence of 
significant concentrations of 
migratory and/or congregatory 
species. 

(b) Areas that predictably 
support ≥10% of the global 
population of a species during 
periods of environmental 
stress. 

4: Highly 
Threatened/ 
Unique 
Ecosystems 

(a) Areas representing ≥5% of 
the global extent of an 
ecosystem type meeting the 
criteria for IUCN Red List 
status of CR or EN. 

Where IUCN Red List 
assessments don’t 
exist, may use 
assessments using 
systematic methods 
at the 
national/regional 
level, carried out by 
gov/academic/NGOs. 

The EAA is located within a 
landscape that experiences 
widespread anthropological 
disturbance and has served as 
an agricultural oasis for many 
centuries, and therefore does 
not trigger Criterion 4. (b) Other areas not yet 

assessed by IUCN Red List 
but determined to be of high 
priority for conservation by 
regional or national 
systematic conservation 
planning. 
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Criteria Threshold Requirement Note Results of the Assessment 
5: Key 
Evolutionary 
Processes 

• Landscapes with high 
spatial heterogeneity  

• Environmental gradients 
• Edaphic interfaces  
• Connectivity between 

habitats 
• Sites of demonstrated 

importance to climate 
change adaptation 

Significance of 
structural attributes in 
a landscape 
determined on case-
by-case basis, and 
determination of 
critical habitat will be 
heavily reliant on 
scientific knowledge. 
In majority of cases, 
criterion will apply in 
areas that have been 
previously 
investigated and that 
are already known or 
suspected to be 
associated with 
unique evolutionary 
processes.  

There are no known key 
evolutionary processes within 
the vicinity of the EAA. 
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Annex 2: Threatened Species List from IBAT with IUCN Red List Threatened Status, URDB Threatened status (in parentheses) and 
Likelihood of Occurrence based on Site Data 

FAMILY and 
Species names 

English Name 
Russian Name 

Threat. 
Status 

Likelihood of Occurrence Global 
population 

Distribution Habitat Requirement and IUCN Red List 
Online Reference 

Mammals (4 species) 
 

        
BOVIDAE Gazella 
subgutturosa 

Goitered Gazelle 
Жайрон 

VU 
(VU) 

Locally extinct (confirmed 
through local 
engagement) 

42,000-
49,000 
mature 
individuals 

Marginal Shrubland, Grassland, Desert. Inhabits a 
wide range of semi-desert and desert 
habitats. 
Online link 

BOVIDAE Ovis 
orientalis (vignei) 

Mouflon 
Устюртский баран 

VU  
(CR) 

Not expected Unspecified Out of range Forest, Shrubland, Grassland, Rocky areas 
(eg. inland cliffs, mountain peaks), 
Artificial/Terrestrial. Online link 

FELIDAE Panthera 
pardus ssp. 
saxicolor 

Persian Leopard 
Переднеазиатский 
леопард 

VU  
(CR) 

Not expected Unspecified Considered 
locally extinct 

Generalist habitat requirement.  
Online link  

MUSTELIDAE 
Vormela peregusna 

Marbled Polecat 
Перевязка 

VU 
(VU) 

Not known locally 
(revealed through local 
engagement), therefore 
unlikely. 

Unspecified Potentially 
resident 

Shrubland, Grassland, Rocky areas (eg. 
inland cliffs, mountain peaks), Desert, 
Artificial/Terrestrial. Online link  

Birds (15 species)   
 

        
ACCIPITRIDAE 
Neophron 
percnopterus 

Egyptian Vulture 
Стервятник 

EN 
(VU) 

Present Kaudag Ridge & 
Kelif-Sherabad 
Mountains. 
(photographed) 

12,000-
38,000 
mature 
individuals 

Resident, within 
range 

Forages in lowland and montane regions 
over open, often arid, country, and also 
scavenges at human settlements, has a 
broad diet. Online link  

ACCIPITRIDAE 
Aquila heliaca 

Eastern Imperial 
Eagle 
Могильник 

VU 
(VU) 

Present: Amudarya 
floodplain & Kelif-
Sherabad Mountains. 
(photographed) 

2,500-9,999 
mature 
individuals 

Migratory, 
passage area 

In the Caucasus, it occurs in steppe, lowland 
and riverine forests and semi-deserts. LC in 
Europe. Online link 

ACCIPITRIDAE 
Aquila nipalensis 

Steppe Eagle 
Степной орёл 

EN 
(VU) 

Present: Kelif-Sherabad 
Mountains. 
(photographed) 

50,000-
75,000 
mature 
individuals 

Migratory, 
passage area 

Inhabits areas of steppe and semi-desert, 
and is recorded breeding up to 2,300 m in 
mountainous regions. Online link 

ACCIPITRIDAE 
Clanga clanga 

Greater Spotted 
Eagle 
Большой подорлик 

VU 
(VU) 

Possible in transit 3,300-8,800 
mature 
individuals 

Migratory, 
passage area 

Lowland forests near wetlands, nesting in tall 
trees, depending on local conditions.  
Online link 

https://www.iucnredlist.org/species/8976/50187422
https://www.iucnredlist.org/species/15739/5076068
https://www.iucnredlist.org/species/15954/163991139
https://www.iucnredlist.org/species/29680/45203971
https://www.iucnredlist.org/species/22695180/154895845
https://www.iucnredlist.org/species/22696048/155464885
https://www.iucnredlist.org/species/22696038/155419092
https://www.iucnredlist.org/species/22696027/110443604
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FAMILY and 
Species names 

English Name 
Russian Name 

Threat. 
Status 

Likelihood of Occurrence Global 
population 

Distribution Habitat Requirement and IUCN Red List 
Online Reference 

ACCIPITRIDAE 
Haliaeetus 
leucoryphus 

Pallas's Fish-eagle 
Орлан-долгоxвост 

EN 
(EN) 

Possible in transit 1,000-2,499 
mature 
individuals 

Migratory, site in 
extant, non-
breeding area 

Associated with wetlands, principally large 
lakes and rivers, from the lowlands to 5,000 
m.  
Online link 

FALCONIDAE 
Falco cherrug 

Saker Falcon 
Балобан 

EN 
(EN) 

Possible 12,200-
29,800 
mature 
individuals 

Migratory, 
breeding area 

Hunts with high manoeuvrability close to the 
ground in open grassy landscapes such as 
desert edge, semi-desert, steppes, 
agricultural and arid montane areas. Online 
link 

ANATIDAE Anser 
erythropus 

Lesser White-
fronted Goose 
Гусь-пискулька 

VU 
(VU) 

Unlikely in transit 16,000-
27,000 
mature 
individuals 

Migratory, 
marginal 
passage area 

The Fennoscandian population follows 
several migration routes: through Hungary, 
or east and then south, through northern 
Kazakhstan and finally the Black Sea, to 
reach wintering grounds in south-east 
Europe. Online link 

ANATIDAE Aythya 
ferina 

Common Pochard VU 
(NL) 

Present: Kelif-Sherabad 
Mountains; Amudarya 
Floodplain 
(photographed) 

Unspecified Migratory, 
marginal 
breeding area 

Well-vegetated eutrophic to neutral swamps, 
marshes, lakes and slow-flowing rivers with 
areas of open water and abundant emergent 
fringing vegetation. Online link 

ANATIDAE 
Marmaronetta 
angustirostris 

Marbled Teal 
Мраморный чирок 

VU 
(EN) 

Possible Unspecified Resident, within 
range 

Dispersive and partially migratory with 
variable, nomadic movements at any time of 
year as changing conditions require. Online 
link 

ANATIDAE Oxyura 
leucocephala 

White-headed Duck 
Савка 

EN 
(EN) 

Unlikely in transit 5,300-8,700 
mature 
individuals 

Migratory, 
extant, non-
breeding area 

Highly gregarious outside of the breeding 
season, although individual flocks more 
usually contain less than 500 individuals, but 
no overall direction to its seasonal 
movements. Online link 

CHARADRIIDAE 
Vanellus gregarius 

Sociable Lapwing CR 
(NL) 

Possible in transit 11,200 
mature 
individuals 

Migratory, 
passage area 

Migrates in small groups of 15-20 birds. In 
Syria, it arrives in mid-February to late 
March, and again in Autumn. Online link 

COLUMBIDAE 
Columba 
eversmanni 

Yellow-eyed Pigeon 
(Pale-beaked 
Pigeon) 

VU 
(VU) 

Possible 10,000-
19,999 

Resident, within 
range 

Breeds in holes in trees, buildings, cliffs, 
earth banks, and potentially on power lines 
in semi-arid and desert areas, including 

https://www.iucnredlist.org/species/22695130/131934599
https://www.iucnredlist.org/species/22696495/110525916
https://www.iucnredlist.org/species/22696495/110525916
https://www.iucnredlist.org/species/22679886/132300164
https://www.iucnredlist.org/species/22680358/155473754
https://www.iucnredlist.org/species/22680339/110054350
https://www.iucnredlist.org/species/22680339/110054350
https://www.iucnredlist.org/species/22679814/119403602
https://www.iucnredlist.org/species/22694053/155545788
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FAMILY and 
Species names 

English Name 
Russian Name 

Threat. 
Status 

Likelihood of Occurrence Global 
population 

Distribution Habitat Requirement and IUCN Red List 
Online Reference 

Бурый голубь around human settlement and woodland. 
Online link 

COLUMBIDAE 
Streptopelia turtur 

European Turtle-
dove 
Обыкновенная 
горлица 

VU 
(VU) 

Possible 12,800,000-
47,600,000 

Migratory, 
breeding area 

Uses a wide variety of woodland types, as 
well as steppe and semi-desert, frequently 
relying on agricultural land for feeding. 
Online link 

OTIDIDAE 
Chlamydotis 
macqueenii 
(undulata) 

Asian (Macqueen’s) 
Houbara 
Дрофа-красотка 

VU 
(VU) 

Unlikely 33,000-
67,000 
mature 
individuals 

Resident/migrat
ory  

Inhabits open, arid and sparsely vegetated 
steppe and semi-desert. Online link  

OTIDIDAE Otis 
tarda 

Great Bustard 
Дрофа (Дудак) 

VU 
(CR) 

Possible Unspecified Migratory, 
marginal non-
breeding area 

Has acclimated to agricultural landscapes in 
open, flat or somewhat rolling landscapes, 
usually with a mix of crops. Online link 

Reptiles (5 species)   
 

        
TESTUDINIDA 
Testudo 
(Agrionemys) 
horsfieldii 

Central Asian 
Tortoise 
Среднеазиатская 
черепаха 

VU 
(VU) 

Present (burrows 
photographed Karakyr 
Uplands) 

Unspecified Not mapped No habitat description or distribution data 
provided by the IUCN Red List. Online link 

GEKKONIDAE 
Alsophylax laevis 

Smooth even-
fingered gecko 
(Sleek Gecko) 
Гладкий геккончик 

CR 
(VU) 

Locally rare, but 
considered very likely 
present based on 
specialist opinion (Roman 
Nazarov). 

Unspecified Shown as out of 
range by IUCN 
Red List data 

Typically occurs in bare, flat clay areas 
almost free from vegetation in the sand 
desert zone (takyrs) and is present in 
foothills.  Threatened by habitat loss to 
cultivation. Online link 

AGAMIDAE 
Phrynocephalus 
sogdianus 

Sogdian Toad-
headed Agama 

NL 
(NL) 

Present in the Karakyr 
Uplands 

Unspecified Unknown Distributed in Türkmenistan, Sthn 
Kazakhstan, Uzbekistan, Northeast Iran, 
Northeast Afghanistan 

LACERTIDAE 
Eremias 
nigrocellata 

Black-ocellated 
Racerunner 
Черноглазчатая 
ящурка 

LC 
(VU) 

Present in Karakyr Upland 
and Kattakum Sands 

Unspecified Estimated EOO: 
435,000 km² 
(from GBIF data) 

Distributed in Türkmenistan, Uzbekistan, 
Tadzhikistan, Iran, and Afghanistan. 

LACERTIDAE 
Eremias scripta 

Sand Racerunner 
Ферганская 
песчаная ящурка 

LC 
(EN) 

Present Karakyr Upland, 
Kattakum Sands 
 

Unspecified Estimated EOO: 
1,142,000 km² 
(from GBIF 
data) 

Distributed in S Kazakhstan, Türkmenistan, 
Northeast Iran, Afghanistan, NW Pakistan, 
SE Uzbekistan, SW Tajikistan, Fergana 
Valley in Uzbekistan, Kyrgyzstan. 

https://www.iucnredlist.org/species/22690097/110099638
https://www.iucnredlist.org/species/22690419/154373407
https://www.iucnredlist.org/species/22733562/155425140
https://www.iucnredlist.org/species/22691900/119044104
https://www.iucnredlist.org/species/21651/9306759
https://www.iucnredlist.org/species/164598/1060504
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FAMILY and 
Species names 

English Name 
Russian Name 

Threat. 
Status 

Likelihood of Occurrence Global 
population 

Distribution Habitat Requirement and IUCN Red List 
Online Reference 

Subspecies present is 
Eremias scripta lasdini 

The EN threatened status by the URDB 
refers to a subspecies Eremias scripta 
pherganensis occurring far outside of the 
Project EAA. 

Fish (3 species)   
 

        
CYPRINIDAE 
Cyprinus carpio 

Wild Common Carp VU 
(NL) 

Not assessed 
 

Resident, within 
range 

 

CYPRINIDAE 
Luciobarbus 
brachycephalus 

Aral Barbel 
Аральский усач 

VU 
(EN) 

Not assessed 
 

Resident, within 
range 

 

CYPRINIDAE 
Luciobarbus capito 
(conocephalus) 

Turkestan Barbel 
Туркестанский 
усач 

VU 
(VU) 

Not assessed 
 

Resident, within 
range 

 

 
Key to Threatened Status used in Annex 2: 
• IUCN Red List Threatened Status - not in parentheses 
• Uzbekistan Red Data Book (URDB) Threatened Status – displayed within parentheses 
• CR - Critically Endangered with extinction; EN – Endangered with extinction; VU – Vulnerable to extinction; NL - Not Evaluated (listed)
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REPORT  

On Ecological Survey / Seasonal Bird Survey  
 

Project Name:  Sherabad Solar IPP Project in Uzbekistan 
Location:  Surkhandarya region   
Time period:  3 March - 10 April 2020 
Implementors:  Anna Ten (team leader), Timur Abduraupov, Natalya Beshko,  

Valentin Soldatov 
Introduction 
 
Sherabad Solar IPP project is carried out in accordance with Presidential Resolution PP-4300, 
which has proposed the development of a program of solar power projects in Uzbekistan procured 
under a PPP modality. This state program is implemented by the Ministry of Energy (MOE) jointly 
with the Ministry of Investments and Foreign Trade (MIFT), the Public-Private Partnership 
Development Agency (PPPDA) under the Ministry of Finance (MOF) of the Republic of Uzbekistan.  
The Asian Development Bank (ADB) mandated as a Transaction Advisor.  
The ADB Uzbekistan Solar Program includes the proposed development, construction, financing, 
operations and maintenance of up to 1 GW of capacity through a number of solar PV-power plant 
projects to be tendered in suitable project locations in Uzbekistan. The first solar PV power plant 
location and the transmission interconnection infrastructure will be located in Surkhandarya 
province.  
This report was compiled as part of the implementation of the environmental assessment of the 
project areas in frame of a commercial offer. It is worth adding that there are additions to 
herpetology that were discussed with advisor Serge Erbes. The report consists of 3 sections: 
1. Report on a field study for ecological assessment of Sherabad Solar IPP facilities. 
2. Botanical assessment of the project area (implemented by Dr. Natalya Beshko) 
3. Herpetological assessment of the project area (implemented by Timur Abduraupov). This report 
is optional; the possibility of its implementation is associated with the saving of funds allocated for 
the field works and was discussed with consultant Serge Erbes on March 11, 2020. 
The survey was conducted in planned dates from 6th to 13th March (8 days), with days on 
transportation from 5th to 14th March 2020.  
Field work schedule  
As was planned, 4 experts participated in the field work: Anna Ten (team leader), Valentin 
Soldatov, Timur Abduraupov and Natalya Beshko. It’s worth noting that the botanist Natalya 
Beshko completed her work earlier and left on March 10. This point will be taken into account in the 
financial report. 
The schedule and field survey routes are presented in Table 1 and Fig. 1. 
 

Table 1. Field work schedule, 6–13 March 2020. 

Date Objective Type of survey 
6.03.2020 Reconnaissance survey of Solar site and transmission line areas Botany  

Ornithology 
Herpetology 
Theriology 

7.03.2020 Survey of  Solar site. 
Data collection on presence and evidence of key group species – 
birds, mammals and reptiles.  
Botany observation.  
Habitat description. 
Work with Stakeholders. 

Botany  
Ornithology 
Herpetology 
Theriology 

8.03.2020 Survey of Kelif-Sherobad ridges located 7 km to the west from Solar 
site 

Botany  
Ornithology 



Date Objective Type of survey 
Data collection on presence and evidence of key group species – 
birds, mammals and reptiles.  
Botany observation.  
Habitat description. 

Herpetology 
Theriology 

9.03.2020 Survey of part of Transmission line located in sandy desert Kattakum 
(10 km) near Djarkurgan town.  
Data collection on presence and evidence of key group species – 
birds, mammals and reptiles.  
Botany observation.  
Habitat description. 
Threats survey.  
Work with Stakeholders. 

Botany  
Ornithology 
Herpetology 
Theriology 

10.03.2020 Observation on migration activity of wintering population of Common 
cranes, goose and other species near closest IBA “Amudarya 
floodlands near Termez”. 
Habitat description. 
Threats survey.  
Work with Stakeholders 

Ornithology 
 

11-
12.03.2020 

Survey of Solar site. 
Data collection on presence and evidence of key group species – 
birds, mammals and reptiles.  
Threats survey.  
Work with Stakeholders 

Ornithology 
Herpetology 
Theriology 

13.03.2020 Data collection on nesting raptors and migration movement on 
Sherobad river and Acrobat pass – bottle neck for migration species. 

Ornithology 
 

 
Detailed data on botanical survey data and assessment presented in Natalya Beshko’s report in 
attachment to this report.  
Detailed data on herpetological survey data and assessment presented in Timur Abduraupov’s 
report in attachment to this report.  

 
 
 
 
 



 
Fig.1 Routes and points of observation, 6–13 March 2020 

 

Weather conditions 
During survey period the max temperature of air fluctuated from 12 to 19°C and min temperature of 
air - 1.2-7.1°C (Fig.2). The relatively low temperature affected negatively not only on activity of 
animals, especially reptiles, but also the delay in blooming of plants. The strong wind up to 17m/s 
had a negative affect on observation of birds on 7th of March.  



Table 2 and Fig. 2 show the data on meteorological conditions in Termez town (weather archive 
'Pogoda i klimat”). 
 

Table 2. Meteorological data on Termez town from 6–13 March 2020. 
Date Weather Min, t°C Max, t°C Wind (max), m/s 
06.03.2020 clear 3,8 16 5 
07.03.2020 gusty strong wind 3,4 12,3 17 
08.03.2020 mist 1,5 12,2 5 
09.03.2020 clear 1,2 14,9 3 
10.03.2020 cloudy 3,6 14,1 4 
11.03.2020 cloudy 4,6 13,6 5 
12.03.2020 cloudy, mist, clear 7,1 15 5 
13.03.2020 clear 5,3 19,3 3 

 

 
Fig.2. Min (night) and max (day) air temperature were practically unchanged during survey 

period. Warming began only on March 13th. 

Weather conditions affected the work plan - herpetological and botanical surveys were shifted to 
sunny days. So on clear sunny days on March 6, 9 and 12, the soil temperature warmed up to 18-
32° C. 

Habitats and protected areas 
The study area is located in Surkhandarya Province of Uzbekistan, in the Surkhandarya 
intermountain depression (Surkhan-Sherabad valley) enclosed by the ranges of Pamir-Alai from the 
north, west and east and bordered by the Amudarya from the south. According to the altitudinal 
zonation used in Uzbekistan (Geographic Atlas of Uzbekistan, 2012), the study area belongs to the 
chul (plains) and adyr (foothills) zones. The true altitudes of the terrain in the study area range from 
297 m above sea level in the Sherabad valley to 553 m a. s. l.   

The project area consists of several parts: 

1. Solar plant (200 MW) with area 400 ha and transformer station with area 20 ha is located in 
Karakyr Upland.  
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2. Proposed 220 kV Transmission line (TL) located along existing TL 110 kV. The TL goes 
from west to east, crossing an extensive area of irrigated agricultural land in the Sherabad 
valley, the Karasu River (a branch of the Sherabad River), the Khaudag Ridge with a 
maximum altitude of 553 m above sea level and the Kattakum sands, and reaching the 
existing transformer substations north of the city of Jarkurgan. It’s length is 49.2 km. The TL 
will cross agrolandscapes along 30.7 km, and nature landscapes with different level of 
transformation 18.5 km (Shuratakum gorge – 4.6 km, Khaudag ridge and Kattakum sands – 
13.9 km).  

 

Fig.3 Habitats of project area and surrounded areas. 

Different habitats presented in Fig.3 and 4. 
Karakyr Upland (369 m above sea level) is located in Sherabad District of Surkhandarya Province, 
between the villages of Talashkan and Baikishlak, at the foot of the Kelif-Sherabad mountain chain.  
The soil consists of virgin and fallow sandy and loamy sierozems, in places mixed with stones, salt 
or gypsum. Aridity and severe water scarcity hinder the development of both irrigation- and rain-
based farming. This site is used to pasture livestock and uncontrollably dump household and 
construction waste.   
Agrolandscape occupes fluvial terrace of Sherabad valley. The entire Surkhan-Sherabad valley is 
an ancient agricultural oasis that has been used by man for many centuries, with a number of 
human settlements (mainly villages) located in the area. All areas suitable for farming are used to 
cultivate crops or as gardens. Thus, most of the study area consists of anthropogenic landscapes 
(agrolandscape, residential and industrial landscape), which means that, according to GOST 



17.8.1.02-88 ‘Nature protection. Landscapes. Classification,’ it can be classified as a strongly 
transformed landscape. 

The small sandy loam area – Shuratakum gorge is not suitable for agriculture and actively used for 
grazing as Karakyr Upland.  

Khaudag ridge is a low hill (553 m above sea level) with rare outcrops of the parent rock 
surrounded by Kattakum sands – small dune sands with slightly changed landscapes. 

Karasu river floodlain is rich with clay cliffs, which are places for nesting birds and habitat for many 
reptiles. This area mainly transformed because of pit mines serving for brick production.  

In fact, the entire Surkhan-Sherabad valley is largely impacted by human activities. All virgin and 
fallow lands (Karakyr upland, Shuratakum gorge, Karasu river bank, Kattakum sands and Khaudag 
ridge) are used actively by the local population for pasturing. Some natural landscapes, degraded 
by grazing, still exist in the Kattakum sands, in the Khaudag Ridge, in the strip of foothills and, 
fragmentarily, in the floodplain of the Karasu River. According to GOST 17.8.1.02-88 ‘Nature 
Protection. Landscapes. Classification,’ they can be classified as slightly or moderately transformed 
landscapes. 

 

 

Fig.4 Main habitats of project area: upper left photo– Karakyr Upland, upper right – Khaudag 
ridge, lower left – Kattakum Sands, lower right – degraded Kattakum sands near Djarkurgan 
town.  

The project area located between several Protected areas of National and International level of 
designation (Fig.5):  



1. Surkhan State nature reserve 
2. Important Bird areas (BirdLife DATAZONE IBAs  http://datazone.birdlife.org/site/mapsearch 

a. Amudarya Floodplain near Termez 
b. Aktepa and Three lakes 
c. Sherabad river 
d. Kumkurgan 
e. Darasay 

3. Key biodiversity areas (CEPF report 2018) 
a. Kelif-Sherobad Range 
b. Khaudagtau 
c. Kugitang and Baysuntau ridges 

 

Fig.5 Protected areas of National and International designation (IBAs and KBAs). 

Birds and ground species diversity 
 
Methods and materials 
The inventory of birds and ground species was carried out in accordance with the methods of field 
identification of animals using optical equipment (binoculars x10, tubes x60) and field guides (like 
Birds of Middle Asia, 2019), in addition we used photographing. As survey was planned in early 
spring season we could record only part of avifauna: middle migration bird species, residents and 
early nesting species. Same situation was with reptiles, we could record only early spring cold 
resistant reptiles, all others were still in hibernation. And some mammals, like jerboas and gerbils, 

http://datazone.birdlife.org/site/mapsearch


were also mainly in hibernation. In addition, we interviewed local stakeholders, which allowed us to 
add some key species with habitats in project sites. 
 
Low activity during field works were noted for all animal groups, even for birds, because of low 
temperatures. The abundance of birds was calculated only for resident species (we used transect 
counts). For other species visiting the territory sporadically (hunting, local moving), only their 
presence was recorded. There were no large migratory flocks (cranes, goose, raptors) that used 
this territory for rest or feeding during the survey period.  
 
Detailed data on reptiles presented in report on herpetological assessment.  
 
Evidence of presence 
To show the presence of animals, we used photographing of observed animals, footprints, holes 
and parts of dead animals (skin), and included data from local stakeholders. Also we add species 
by photos from previous observations. In total we observed: 

1. 10 species of reptiles  
a. 5 species were observed and photographed. 
b. 2 species we could identify by holes and footprints 
c. 3 species were added on base of oral survey and data (photo) from geologists.  

2. 11 species of mammals  
a. 3 species were observed and 2 of them photographed. 
b. 3 species we could identify by holes, skins. 
c. 2 species of gerbils presented on this area, but because of low activity were not 

observed. As their holes were difficult to distinguish from each other, we add both to 
the list.  

d. 3 species were added on base of oral survey (2 species) and 1 – from previous 
observation on project area. 

3. 83 species of birds  
a. 79 species were observed and only 54 species were photographed. 
b. 1 species was added from last year observation of Timur Abduraupov. 
c. 3 species were added on base of oral survey.  

Some species presented in Fig.6. In table 3 in column ‘Evidence’ showed names of photo files 
which located in cloud Yandex Disc - https://yadi.sk/d/bmm0GqICT4Ll2g  .  
 

 

 

 

 

https://yadi.sk/d/bmm0GqICT4Ll2g


Table 3 Inventory of birds and ground species - field, oral and previously observation data of authors 
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1_01 
Testudo horsfieldii 
(Gray, 1844) 

Central Asian 
tortoise VU VU II     + +             

Central Asian 
tortoise_IMG_20200306_114218 

1_02 

Tenuidactylus 
bogdanovi Nazarov 
et Poyarkov, 2013 

Bogdanov's 
bent-toed 
gecko              +     +       

Bogdanov's bent-toed gecko_2020-03-
08_00045Soldatov V 

1_03 

Trapelus 
sanguinolentus 
(Pallas, 1814) Steppe Agama           + +             

Steppe Agama_2020-03-12_00021 
Abduraupov Timur 

1_04 

Phrynocephalus 
sogdianus Cernov, 
1948 

Sogdian toad-
headed agama       UZ, TJ     +             

Sogdian toad-headed agama_2020-03-
09_00025 Abduraupov Timur 

1_05 
Pseudopus apodus 
(Pallas, 1775) Glass lizard                           Oral  data 

1_06 
Eremias nigrocellata 
Nikolsky, 1896 

Black-ocellated 
racerunner   VU   

UZ, TJ, 
TM, AF   + +             

Black-ocellated racerunner_2020-03-
12_00017 Abduraupov Timur 

1_07 
Eremias scripta 
(Strauch, 1867) 

Sand 
racerunner       UZ, TJ     +             

Sand racerunner_ 
IMG_20200309_102100 

1_08 
Varanus griseus 
(Daudin, 1803) Desert Monitor   VU I                     

Abduraupov Timur's data from 
1/06/2019 (herpetological report) 

1_09 
Eryx tataricus 
(Lichtenstein, 1823) 

Tatary sand 
boa   NT II     +               Tatary Sand boa_16.03.2020_Zoir 

1_10 
Hemorrhois ravergieri 
(Menetries, 1832) 

Spotted whip 
snake           +               

Spotted whip snake_2020-03-11_00007 
Abduraupov Timur 

2_01 
Hemiechinus auritus 
Gmelin, 1770 

Long-eared 
Hedgehog           +               

Long-eared 
Hedgehog_IMG_20200307_105031 

2_02 
Lepus tolai Pallas, 
1778  Tolai Hare           + +             Tolai Hare_IMG_20200313_081646 

2_03 
Pygerethmus pumilio 
Kerr, 1792 

Lesser five-
toed Jerboa                           

Lesser five-toed 
Jerboa_AbduraupovTimur-31.05.2019  

2_04 
Ellobius talpinus 
Pallas, 1770  Mole Vole                   +       Mole Vole_Ten A_8.03.2020 

2_05 Nesokia indica Gray Short-tailed               +           Short-tailed Bandicoot Rat-
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et Hardwicke, 1830 Bandicoot Rat holes_IMG_20200306_150737 

2_06 
Meriones libycus 
Lichtenstein, 1823 Libyan Gerbil           + +             Gerbil holes IMG_20200306_110404 

2_07 
Rhombomys opimus 
Lichtenstein, 1823 Great Gerbil             +             Gerbil holes IMG_20200309_102441 

2_08 
Vulpes vulpes 
Linnaeus, 1758 Fox, Red Fox           + +     +       Red fox_2020-03-06_00079Soldatov V 

2_09 
Canis aureus 
Linnaeus, 1758 Indian Jackal                     +     Jackal_2020-03-10_00143Soldatov V 

2_10 
Canis lupus 
Linnaeus, 1758 Wolf                           Oral  data 

2_11 
Felis libyca Forster, 
1780 Steppe Cat                           Oral  data 

3_01 

Ammoperdix 
griseogularis (J.F. 
Brandt, 1843) 

See-see 
Partridge          

Irano-
Turanian 
mountains         +       

See-see Partridge  2020-03-
08_00087Soldatov V 

3_02 
Phasianus colchicus 
Linnaeus, 1758 

Common 
Pheasant                            Oral  data 

3_03 
Anser anser 
(Linnaeus, 1758) Greylag Goose             +       +     

Greylag Goose 2020-03-
09_00117Soldatov V                                                                       
Greylag Goose 2020-03-
10_00156Soldatov V 

3_04 
Anas strepera 
Linnaeus, 1758 Gadwall                     +     

Gadwall 2020-03-10_00169Soldatov V                                                                                                              
Gadwall 2020-03-10_00003 
Abduraupov Timur 

3_05 
Anas crecca 
Linnaeus, 1758 Common Teal             +     + +     

Common Teal 2020-03-
10_00151Soldatov V 

3_06 
Aythya ferina 
(Linnaeus, 1758) 

Common 
Pochard VU                  + +     

Common Pochard 2020-03-
08_00089Soldatov V 

3_07 
Aythya fuligula 
(Linnaeus, 1758) Tufted Duck               +     +       

3_08 

Phalacrocorax 
pygmeus (Pallas, 
1773) 

Pygmy 
Cormorant   NT             +   +     

Pygmy Cormorant 2020-03-
10_00179Soldatov V 
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3_09 
Nycticorax nycticorax 
(Linnaeus, 1758) 

Black-сrowned 
Night Heron                 +             

3_10 
Casmerodius albus 
(Linnaeus, 1758) Great Egret                +     +       

3_11 
Ardea cinerea 
Linnaeus, 1758 Grey Heron             + +     +       

3_12 
Ciconia nigra 
(Linnaeus, 1758) Black Stork    VU                     +   

3_13 
Ciconia ciconia 
(Linnaeus, 1758) White Stork   NT           +         + 

White Stork 2020-03-06_00086Soldatov 
V 

3_14 
Falco naumanni 
Fleischer, 1818 Lesser Kestrel   NT           +           

Lesser Kestrel 2020-03-
12_00213Soldatov V 

3_15 
Falco tinnunculus 
Linnaeus, 1758 

Common 
Kestrel           + + +   +       

Common Kestrel 2020-03-
06_00050Soldatov V 

3_16 
Milvus migrans 
(Boddaert, 1783) Black Kite             +           + 

Black Kite 2020-03-06_00011 
Abduraupov Timur 

3_17 
Gyps fulvus (Hablizl, 
1783) 

Eurasian 
Griffon   VU       + +     +     + 

Eurasian Griffon 2020-03-06_00008 
Abduraupov Timur 

3_18 
Aegypius monachus 
(Linnaeus, 1766) 

Cinereous 
Vulture NT NT         +             

Cinereous Vulture 2020-03-
06_00035Soldatov V 

3_19 
Gypaetus barbatus 
(Linnaeus, 1758) Lammergeier NT VU         +     +     + 

Lammergeier 2020-03-
08_00023Soldatov V 

3_20 

Neophron 
percnopterus 
(Linnaeus, 1758) 

Egyptian 
Vulture EN  VU         +     +       

Egyptian Vulture 2020-03-
08_00030Soldatov V 

3_21 
Circus aeruginosus 
(Linnaeus, 1758) 

Western Marsh 
Harrier            + + + +   +     

Western Marsh Harrier  2020-03-
06_00133Soldatov V 

3_22 
Circus cyaneus 
(Linnaeus, 1766) Hen Harrier           + + +     + +   

Hen Harrier 2020-03-10_00145Soldatov 
V 

3_23 
Circus pygargus 
(Linnaeus, 1758) 

Montagu's 
Harrier                     +       

3_24 
Accipiter nisus 
(Linnaeus, 1758) 

Eurasian 
Sparrowhawk           +   +             

3_25 Buteo buteo Common             +               
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(Linnaeus, 1758) Buzzard 

3_26 
Buteo rufinus 
(Cretzschmar, 1829) 

Long-legged 
Buzzard           + + + + + +   +   

3_27 
Aquila nipalensis 
Hodgson, 1833 Steppe Eagle EN VU                 +     

Steppe Eagle 2020-03-10_00031 
Abduraupov Timur 

3_28 
Aquila heliaca 
Savigny, 1809 

Eastern 
Imperial Eagle VU  VU                 + +   

Eastern Imperial Eagle 2020-03-
06_00087Soldatov V 

3_29 
Anthropoides virgo 
(Linnaeus, 1758) 

Demoiselle 
Crane                           Oral  data 

3_30 
Grus grus (Linnaeus, 
1758) 

Common 
Crane           + + +     +     

Common Crane 2020-03-
10_00134Soldatov V                                                                     
Common crane 2020-03-
07_00002Soldatov V 

3_31 
Gallinula chloropus 
(Linnaeus, 1758) 

Common 
Moorhen                     +     

Common Moorhen 2020-03-
10_00127Soldatov V 

3_32 
Tetrax tetrax 
(Linnaeus, 1758) Little Bustard NT VU                       little Bustard 2018-01-21_-33Soldatov V 

3_33 
Charadrius dubius 
Scopoli, 1786 

Little Ringed 
Plover             +             

Little Ringed Plover 2020-03-09_00028 
Abduraupov Timur 

3_34 
Tringa totanus 
(Linnaeus, 1758) 

Common 
Redshank              +               

3_35 
Tringa ochropus 
Linnaeus, 1758 

Green 
Sandpiper             + +     +     

Green Sandpiper 2020-03-
06_00135Soldatov V 

3_36 
Larus cachinnans 
Pallas, 1811 Caspian Gull                +               

3_37 
Larus ridibundus 
Linnaeus, 1766 

Common 
Black-headed 
Gull               +     +       

3_38 
Pterocles orientalis 
(Linnaeus, 1758) 

Black-bellied 
Sandgrouse            +               

Black-bellied Sandgrouse  2020-03-
11_00013 Abduraupov Timur 

3_39 
Columba livia J.F. 
Gmelin, 1789 Rock Pigeon            +   +   + +     

Rock Pigeon  2020-03-
10_00129Soldatov V 

3_40 
Streptopelia 
decaocto 

Eurasian 
Collared-dove               + +           
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(Frivaldszky, 1838) 

3_41 

Streptopelia 
senegalensis 
(Linnaeus, 1766) Laughing Dove                +             

3_42 
Athene noctua  
(Scopoli, 1769) Little Owl              + +   +       

Little Owl  2020-03-06_00121Soldatov 
V 

3_43 
Apus melba 
(Linnaeus, 1758) Alpine Swift               +     +     

Alpine Swift 2020-03-
06_00126Soldatov V 

3_44 
Apus apus 
(Linnaeus, 1758) Common Swift                +           

Common Swift  2020-03-
06_00129Soldatov V 

3_45 
Alcedo atthis 
(Linnaeus, 1758) 

Common 
Kingfisher                +   + +     

Common Kingfisher  2020-03-
10_00147Soldatov V 

3_46 
Upupa epops 
Linnaeus, 1758 

Common 
Hoopoe           + + +           

Common Hoopoe 2020-03-
11_00207Soldatov V 

3_47 

Caprimulgus 
europaeus Linnaeus, 
1758 

European 
Nightjar                           

European 
Nightjar_nest_1.06.2019_DSC_0415-
Abduraupov T 

3_48 

Ammomanes deserti 
(M.H.C. Lichtenstein, 
1823) Desert Lark                   +       

Desert Lark 2020-03-08_00034 
Abduraupov Timur 

3_49 

Calandrella 
brachydactyla 
(Leisler, 1814) 

Greater Short-
toed Lark            + +             

Greater Short-toed Lark 2020-03-
12_00015 Abduraupov Timur 

3_50 
Galerida cristata 
(Linnaeus, 1758) Crested Lark           + + + + +   +   

Crested Lark  DSC_0279 Timur 
Abduraupov 

3_51 
Hirundo rustica 
Linnaeus, 1758 Barn Swallow            + + + +   +     

Barn Swallow 2020-03-
06_00124Soldatov V 

3_52 
Motacilla citreola 
Pallas,1776 Citrine Wagtail               +           

Citrine Wagtail 2020-03-
12_00220Soldatov V 

3_53 
Motacilla alba 
Linnaeus, 1758 White Wagtail               + +         

White Wagtail 2020-03-
10_00123Soldatov V 

3_54 
Motacilla personata 
Gould, 1861 

Masked 
Wagtail             +       +       
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3_55 
Turdus atrogularis 
Jarocki, 1819 

Black-throated 
Thrush                +   +       

Black-throated Thrush  2020-03-
10_00122Soldatov V 

3_56 
Turdus merula 
Linnaeus, 1758 

Eurasian 
Blackbird               +             

3_57 

Myophonus 
caeruleus (Scоpoli, 
1786) 

Blue Whistling 
Thrush                    +       

Blue Whistling Thrush  2020-03-
08_00047Soldatov V 

3_58 

Phoenicurus 
erythronotus 
(Eversmann, 1841) 

Eversmann’s 
Redstart                   +       

Eversmann’s Redstart 2020-03-
08_00010 Abduraupov Timur 

3_59 
Oenanthe oenanthe 
(Linnaeus, 1758) 

Northern 
Wheatear                    +       

Northern Wheatear  2020-03-08_00029 
Abduraupov Timur 

3_60 

Oenanthe 
pleschanka 
(Lepechin, 1770) Pied Wheatear             +     +       

Pied Wheatear 2020-03-08_00001 
Abduraupov Timur 

3_61 
Oenanthe finschii 
(Heuglin, 1869) 

Finsch’s 
Wheatear          

Irano-
Turanian 
mountains   +     +       

Finsch’s Wheatear  2020-03-08_00033 
Abduraupov Timur 

3_62 
Oenanthe isabellina 
(Temminck, 1829) 

Isabelline 
Wheatear                    +         

3_63 
Scotocerca inquieta 
(Cretzschmar, 1830) 

Streaked 
Scrub Warbler             +     +       

Streaked Scrub Warbler 2020-03-
08_00006 Abduraupov Timur 

3_64 

Acrocephalus 
scirpaceus 
(Hermann, 1804) 

Eurasian 
Reed-warbler                +             

3_65 

Remiz coronatus 
[pendulinus] 
(Severtzov, 1873) 

White-crowned 
Penduline-tit               +     +     

White-crowned Penduline-tit 2020-03-
06_00022 Abduraupov Timur 

3_66 
Sitta tephronota 
Sharpe, 1872 

Eastern Rock-
nuthatch          

Irano-
Turanian 
mountains         +       

Eastern Rock-nuthatch  2020-03-
08_00030 Abduraupov Timur 
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3_67 
Tichodroma muraria 
(Linnaeus, 1766) Wallcreeper                   +         

3_68 

Lanius isabellinus 
Hemprich et 
Ehrenberg, 1833 

Isabelline 
Shrike               + + + +     

Isabelline Shrike 2020-03-
08_00107Soldatov V 

3_69 

Lanius 
phoenicuroides 
[isabellinus](Schalow, 
1875) 

Turkestan 
Shrike             +             

Turkestan Shrike 2020-03-
06_00138Soldatov V 

3_70 

Lanius lahtora  
[excubitor, 
meridionalis] (Sykes, 
1832) Desert Shrike                +   +       

Desert Shrike  2020-03-
08_00043Soldatov V 

3_71 
Pica pica (Linnaeus, 
1758) 

Common 
Magpie            + + +   +         

3_72 
Corvus monedula 
Linnaeus, 1758 

Eurasian 
Jackdaw              + + + + +   +   

3_73 
Corvus frugilegus 
Linnaeus, 1758 Rook           + + + + + + + + 

Rook & Hooded Crow 2020-03-
10_00142Soldatov V 

3_74 

Corvus orientalis 
[corone] Eversmann, 
1841 

Oriental 
Carrion Crow              +       +       

3_75 

Corvus cornix 
[corone] Linnaeus, 
1758 Hooded Crow            + + +           

Rook & Hooded Crow 2020-03-
10_00142Soldatov V 

3_76 
Corvus corax 
Linnaeus, 1758 

Common 
Raven            + + + + + + + + 

Common Raven 2020-03-
06_00021Soldatov V 

3_77 
Acridotheres tristis 
(Linnaeus, 1766) Common Myna            + + + + + +   + 

Common Myna 2020-03-06_00024 
Abduraupov Timur 

3_78 
Sturnus vulgaris 
Linnaeus, 1758 

Common 
Starling            + + + +   + +   

Starling 2020-03-06_00023 Abduraupov 
Timur 

3_79 

Passer indicus 
[domesticus] Jardine 
et Selby, 1831 Indian Sparrow                +             
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3_80 

Passer 
hispaniolensis 
(Temminck, 1820) 

Spanish 
Sparrow            + + +     +       

3_81 
Passer montanus 
(Linnaeus, 1758) 

Eurasian Tree 
Sparrow                +             

3_82 
Petronia petronia 
(Linnaeus, 1766) Rock Sparrow                    +         

3_83 
Miliaria calandra 
(Linnaeus, 1758) Corn Bunting                    +       

Corn Bunting  2020-03-
08_00063Soldatov V 
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Notes:  
1 - Globally threatened species (IUCN web site): CR – critical endangered, EN – endangered, VU – vulnerable, NT – near threatened 
species.  
2 -Uzbekistan Red Data Book (2019): CR – critically endangered, EN – endangered, VU – vulnerable, NT – near threatened species. 
3 –CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora): I-group of animals included in Appendix I 
of CITES convention,  II - group of animals included in Appendix II. 
4 – Endemism – range countries– UZ - Uzbekistan, TJ - Tajikistan, TM - Turkmenistan, AF- Afghanistan. 
5 - Biome restricted species. The Solar site locates in Irano-Turanian mountain biome (IBAs in Uzbekistan, 2008). 
6 – Evidence. Evidence presented in photos of animals. The name of the photos matches to the name of the photo files attached to the 
report.  
  



 

Fig.6 Upper left photo– Egyptian Vulture (EN) – common nesting scavenger, upper right – 
Greylag Goose – numerous migrating and wintering waterbird, lower left – Steppe Eagle 

(EN) – common migrating and wintering predator, lower right – Red fox - common 
predator in natural zones. 

In total during observation, we collect data on 104 species: 10 reptiles, 11 mammals and 83 bird 
species. Among them 21 key species: 8 globally threatened species, 15 rare species included in 
National Red Book, 3 species included in CITES appendixes, 3 endemic, 3 biome restricted 
species. From key species - 6 reptiles, 15 birds, and no mammals (Table 3). And only 14 
species (6 reptiles and 8 birds) we observed in project sites. During observation the most 
numerous birds were Rooks and Jackdaws, Starlings, but their aggregations were locally and 
couldn’t estimate as dominant species. 

Table 4. Checklist of rare and key species, observed in project areas. 

ID Latin name Common name 
IUCN  
status 
(august 
2019) 

Uzbekistan 
Red Data 
Book 
(2019) 

CITES Endemism 
Biome 
restricted 
species 

Presense 
on 
project 
area 

1 Testudo horsfieldii 
(Gray, 1844) 

Central Asian 
tortoise VU VU II     + 

2 
Phrynocephalus 
sogdianus 
Cernov, 1948 

Sogdian toad-
headed agama       UZ, TJ   + 

3 Eremias 
nigrocellata 

Black-ocellated 
racerunner   VU:D   UZ, TJ, 

TM, AF   + 



ID Latin name Common name 
IUCN  
status 
(august 
2019) 

Uzbekistan 
Red Data 
Book 
(2019) 

CITES Endemism 
Biome 
restricted 
species 

Presense 
on 
project 
area 

Nikolsky, 1896 

4 Eremias scripta 
(Strauch, 1867) Sand racerunner       UZ, TJ   + 

5 Varanus griseus 
(Daudin, 1803) Desert Monitor   VU:D I     + 

6 
Eryx tataricus 
(Lichtenstein, 
1823) 

Tatary sand boa   NT II     + 

7 
Ammoperdix 
griseogularis (J.F. 
Brandt, 1843) 

See-see Partridge          

Biome 
Irano-
Turanian 
mountains 

 

8 Aythya ferina 
(Linnaeus, 1758) Common Pochard VU           

9 
Phalacrocorax 
pygmeus (Pallas, 
1773) 

Pygmy Cormorant   NT        

10 Ciconia nigra 
(Linnaeus, 1758) Black Stork    VU:R        

11 Ciconia ciconia 
(Linnaeus, 1758) White Stork   NT       + 

12 Falco naumanni 
Fleischer, 1818 Lesser Kestrel   NT       + 

13 Gyps fulvus 
(Hablizl, 1783) Eurasian Griffon   VU:D       + 

14 
Aegypius 
monachus 
(Linnaeus, 1766) 

Cinereous Vulture NT NT       + 

15 
Gypaetus 
barbatus 
(Linnaeus, 1758) 

Lammergeier NT VU:R       + 

16 
Neophron 
percnopterus 
(Linnaeus, 1758) 

Egyptian Vulture EN  VU:D       + 

17 Aquila nipalensis 
Hodgson, 1833 Steppe Eagle EN VU:D        

18 Aquila heliaca 
Savigny, 1809 

Eastern Imperial 
Eagle VU  VU:D       + 

19 Tetrax tetrax 
(Linnaeus, 1758) Little Bustard NT VU:D       + 

20 Oenanthe finschii 
(Heuglin, 1869) 

Finsch’s 
Wheatear          

Biome 
Irano-
Turanian 
mountains 

 

21 Sitta tephronota 
Sharpe, 1872 

Eastern Rock-
nuthatch          

Biome 
Irano-
Turanian 
mountains 

 

      8 15 3 3 3 13 
 

The distribution of key species on figures 7,8, and 9 showed that in Solar site we observed 7 
species and 11 species in the area of TL (in Khaudag ridge and Kattakum sands).   



 

 

Fig.7 Distribution of globally threatened bird species, 6–13 March 2020. 



 

Fig.8 Distribution of national threatened and biome restricted bird species, 6–13 March 
2020. 



 

 

Fig.9 Distribution of rare reptiles, 6–13 March 2020. 
 
The field data showed that there are 2 sensitive sites for Sherobad Solar IPP Project – Solar 
site on Karakyr Upland, and part of transmission line in Khaudag and Kattakum. The most 
threatened species are reptiles (report Abduraupov T.). The Solar site located among migration 
routes could affect negatively on waterfowl and cranes. The raptors mainly scavengers - 
Cinereus Vulture, Egyptian Vulture, Eurasian griffon, Lammergeier, attracted to the Kattakum 
sands by corps and new landfill. The transformer substation area is full of different power lines 
connected here and potentially very dangerous place for many birds and especially raptors.  
 
Abundance assessment 
During observation because of the cold weather only some species stably showed nesting 
behavior – Crested larks, Marsh harriers on Solar site and near TL. The abundance of birds was 
low because of food shortage (early spring, cold weather), also high level of disturbance from 
cattle and shepherds.   
 



The abundance of Crested Lark fluctuated from 0.04-0.25 indiv/ha (11 and 12 March 2020), 
Greater Short toed Lark - 0.015 indiv/ha (12 March 2020), Black-bellied Sandgrouse – 0.015 
indiv/ha (12 March 2020). The most numerous bird species in Solar site was Crested Lark. 
 
Among mammals most visible species was Red fox, its footprints were recorded everywhere 
except agrolandscape. Unfortunately this just showed that this species is common in project 
area. The same with Tolai hare, which was observed twice in Solar site. The most big rodents – 
gerbils, by the habitat the most numerous here is Libyan Gerbil, just started activity and 
because of cold weather were inactive. 
 
Daily movements, migration routes and ecological relationship 
During observation we identified bird species, counted their number in flock/group, fixed the 
altitude of flight (with using Laser range finder) and direction of flight (with compass). Full daily 
observation was conduct on 10th of March near Amudarya floodplain (Kampyrtepa) and 12th of 
March at Karakyr Upland (Solar site). Also we tried to fix the altitude of bird flight in Solar site 
and near TL.  
 
In total we recorded 64 birds flight. 13 of records we identified as migration behavior, 19 – local 
movement/roaming common for raptors as food searching behavior, 7 local movements from 
feeding places to roosting places and 25 local movements were unclear. For 32 records we 
measured the direction of flight (Fig.10), and for 62 records – attitude of flight. Detailed data 
presented in table 5 and in Excel file ‘Field data’).   

 
Fig.10 Direction of birds’ movements, 6–13 March 2020. 



Table 5. Data on birds’ movements, 6–13 March 2020. 

No Date SPECIES Number 
birds in 
one 
flock 

Altitude 
of flight 
in m 

Direction 
of flight 
in ° 

Type of 
movement1 

Place 

1 06.03.2020 Eurasian Griffon 2 200 175 2 Kattakum sands 
near TL 

2 06.03.2020 Western Marsh 
Harrier  

3 10 
 

4 Kattakum sands 
near TL 

3 06.03.2020 Western Marsh 
Harrier  

1 100 
 

4 Agrolandscape 

4 06.03.2020 Western Marsh 
Harrier  

1 10 
 

4 Karakyr upland - 
Solar site 

5 06.03.2020 Lammergeier 1 50-75 270 2 Kattakum sands 
near TL 

6 06.03.2020 Common Raven  1 10 
 

4 Kattakum sands 
near TL 

7 06.03.2020 Common Raven  1 40 
 

4 Kattakum sands 
near TL 

8 06.03.2020 Eurasian Jackdaw  30 10-50 
 

2 Kattakum sands 
near TL 

9 06.03.2020 Rook 70 10-50 
 

2 Kattakum sands 
near TL 

10 06.03.2020 Black Kite 2 75 
 

2 Kattakum sands 
near TL 

11 06.03.2020 Long-legged 
Buzzard 

1 50 
 

4 Karakyr upland - 
Solar site 

12 06.03.2020 Eastern Imperial 
Eagle 

1 150 
 

4 Shuratakum gorge  

13 06.03.2020 Hooded Crow  6 40 135 3 Karakyr upland - 
Solar site 

14 06.03.2020 Common Starling  150 8-30 
 

2 Kattakum sands 
near TL 

15 06.03.2020 Crested Lark 6 5-10 
 

4 Kattakum sands 
near TL 

16 06.03.2020 Cinereous Vulture 1 200 175 2 Kattakum sands 
near TL 

17 07.03.2020 Rook 3 5 
 

4 Karakyr upland - 
Solar site 

18 07.03.2020 Spanish Sparrow  70 3 
 

4 Karakyr upland - 
Solar site 

19 07.03.2020 Hen Harrier 1 7 
 

2 Karakyr upland - 
Solar site 

20 07.03.2020 Hen Harrier 1 5 
 

2 Karakyr upland - 
Solar site 

21 07.03.2020 Hen Harrier 1 3 
 

2 Karakyr upland - 
Solar site 

22 07.03.2020 Hen Harrier 1 3 
 

2 Karakyr upland - 
Solar site 

23 07.03.2020 Common Crane 20 100 
 

1 Near IBA Amudarya 
floodlands 

24 07.03.2020 Common Starling  20 3 
 

4 Karakyr upland - 
Solar site 

25 07.03.2020 Tufted Duck 4 10 0 1 Near IBA Amudarya 
floodlands 

26 07.03.2020 Crested Lark 1 10 
 

4 Karakyr upland - 
Solar site 

27 07.03.2020 Crested Lark 2 3 
 

4 Karakyr upland - 
Solar site 



No Date SPECIES Number 
birds in 
one 
flock 

Altitude 
of flight 
in m 

Direction 
of flight 
in ° 

Type of 
movement1 

Place 

28 08.03.2020 Eurasian Griffon 1 150 225 2 Kelif Sherobad 
mount chain 

29 08.03.2020 Lammergeier 1 
  

2 Kelif Sherobad 
mount chain 

30 08.03.2020 Lammergeier 1 
 

247 2 Kelif Sherobad 
mount chain 

31 08.03.2020 Common Pochard 80 200 45 1 Kelif Sherobad 
mount chain 

32 08.03.2020 Egyptian Vulture 1 10 
 

2 Kelif Sherobad 
mount chain 

33 08.03.2020 Egyptian Vulture 1 50 135 2 Kelif Sherobad 
mount chain 

34 09.03.2020 Common Raven  1 20 270 4 Kattakum sands 
near TL 

35 09.03.2020 Hen Harrier 1 2 
 

2 Kattakum sands 
near TL 

36 09.03.2020 Hooded Crow  3 20 270 4 Kattakum sands 
near TL 

37 09.03.2020 Greylag Goose 11 50 0 1 Khaudag ridge - 
near TL 

38 09.03.2020 Common Starling  30 50 
 

4 Khaudag ridge - 
near TL 

39 10.03.2020 Common Pochard 6 30 1 1 Kampyrtepa 

40 10.03.2020 Long-legged 
Buzzard 

1 300 
 

4 Kampyrtepa 

41 10.03.2020 Common Myna 484 30 290 3 Kampyrtepa 
42 10.03.2020 Pygmy cormorant 1 50 

 
3 Kampyrtepa 

43 10.03.2020 Eastern Imperial 
Eagle 

1 250 112 2 Kampyrtepa 

44 10.03.2020 Common Teal 100 30 
 

4 Kampyrtepa 
45 10.03.2020 Common Teal 100 20 

 
4 Kampyrtepa 

46 10.03.2020 Gadwall 14 50 5 1 Kampyrtepa 
47 10.03.2020 Greylag Goose 3 200 225 4 Kampyrtepa 
48 10.03.2020 Greylag Goose 9 400 225 3 Kampyrtepa 
49 10.03.2020 Greylag Goose 36 400 190 3 Kampyrtepa 
50 10.03.2020 Greylag Goose 41 300 5 1 Kampyrtepa 
51 10.03.2020 Common Crane 4 150 21 1 Kampyrtepa 
52 10.03.2020 Common Crane 8 500 8 1 Kampyrtepa 
53 10.03.2020 Common Crane 15 500 12 1 Kampyrtepa 
54 10.03.2020 Common Crane 4 350 5 1 Kampyrtepa 
55 10.03.2020 Common Crane 10 556 

 
3 Kampyrtepa 

56 10.03.2020 Common Crane 8 200 250 4 Kampyrtepa 
57 10.03.2020 Common Crane 21 300 

 
4 Kampyrtepa 

58 10.03.2020 Common Crane 5 300 225 4 Kampyrtepa 
59 10.03.2020 Common Crane 12 290 225 4 Kampyrtepa 
60 10.03.2020 Common Crane 23 499 308 1 Kampyrtepa 
61 10.03.2020 Rock Pigeon  300 50 127 3 Kampyrtepa 
62 10.03.2020 Steppe Eagle 1 250 112 2 Kampyrtepa 
63 11.03.2020 Common Crane 10 500 331 1 Karakyr upland - 

Solar site 
64 12.03.2020 Black-bellied 

Sandgrouse  
2 200 130 4 Karakyr upland - 

Solar site 
Notes: 1 – Migration, 2 – Food searching local movement, 3 – Local movement ‘feeding-
roosting places’, 4 – unclear local movements.   



Waterfowl and cranes form flocks that fly at high altitude. Small birds of prey move slowly, while 
hunting at a low altitude, we observed this behavior for Hen Harrier. Large birds of prey, like 
Steppe eagle, Black kites, use warm air to move upward with it. The Spanish sparrows fly in 
compact flocks along a suitable biotope, feeding and moving. And shrikes move alone, from one 
feeding point to another. 
 
Unfortunately, during survey we fell between the migration waves - wintering birds mostly flew 
away, and the more southern groups have not yet begun to move. In the wintering territory (in 
the Kampyrtepa region) we observed about 2 hundred Common cranes, and about a hundred 
Greylag geese, remained in the Amu Darya floodplain. We have not observed here mallards at 
all which are numerous in winters here.   
 
The direction of movement of migratory birds is predominantly Northern, while along the Kelif-
Sherobad mountain chain we observed the North-East direction of flight (for the Common 
Pochard) (Fig. 11). The movement along the mountain slopes is common for many birds. 

 
Fig.11 Direction of birds’ migration, 6–13 March 2020. 

 
It is important to note that according to oral survey, cranes (Common and Demoiselle cranes) 
regularly stop for rest on the Karakyr Upland, during migration and wintering. Nevertheless, the 
existing pressure due to cattle grazing, disturbance, poaching (according to survey data) is 
unlikely to make this area attractive for visiting cranes. 
 
Local movements are easy to identify for large scavengers and raptors, which make long flights 
in search of food (Fig. 12). 30% of movements were food searching. Especially clearly we 
observed near potential food - corpses and landfills. In this case, the direction of movement 



does not matter. It is worth noting that scavengers regularly visit the Solar site, where, according 
to local people, corps of livestock are often dumped. Moreover, the closest suitable nesting 
place (Kelif-Sherobad ridge) is located not far in 10-15 km. So there is stable visiting of 
scavengers of 2 sensitive parts of the project area – Karakyr and Khaudag. Also we observed 
flocks of Rook, Jackdaws and Starlings visiting feeding places in Khaudag and agrolandscapes. 
 
In addition, the group of synanthropic species (Common myna, Rock dove, Hooded crow) 
showed very clearly movements from feeding to roosting places in the evening to settlements.  
It is difficult to trace the direction of the movements for resident bird species. For example, 
Ravens or Crested larks nest quite close to the project area or directly on the site. The reason 
for their movements could be both the search for food, and the nesting territory protection. 
 

 
Fig.12 Direction of birds’ local movements – food searching, movements roosting- 

feeding places, 6–13 March 2020. 
 
The flight altitude depends on species and also wind conditions. During the survey period on 
March 7, a gusty wind reached 17 m/s, due to which the flight altitude that day ranged 3-10 m 
for medium-sized birds, and only the flock of cranes flew at a height of at least 100 m (Fig. 13). 

1. Ravens, Hooded crows, Rooks and Jackdaws, Starlings move in groups at a relatively 
low height from 10 to 50 m. We observed aggregations at feeding places (sandy slopes, 
corps, landfill). 

2. Scavengers (Cinereous Vulture, Eurasian Griffon, Lammergeier, Egyptian Vulture) fly in 
search of food at a high altitude of 250-270 m and above.  



3. Hen harrier, Montagu's Harrier migrate moving at low altitude from 3 to 20 m during 
hunting.  

4. Synanthropic species (Common myna, pigeons) move at a low height of 30-50 m. 
5. The highest altitude was recorded for waterfowls and cranes, which gain 200-550 m. 

Such behavior could be connected not only with optimal flight conditions at altitude, but 
also with hunting pressure. 

-

 
Fig.13 Altitude of bird flight, 6–13 March 2020 

 
The analysis shows that during survey most records of birds’ activities among project sites were 
connected with local movements (food searching, movements of residents), and only few 
records were connected with migration. The migration plays of course serious role, because 
project sites actually crossed Surkhandarya region from West to the East. So field works fell 
between migration waves, according to the local people (Alexander Fedin) huge flocks of 
Demoiselle crane came after 20th of March.  
 
Work with local stakeholders  
Aim - obtain information on bird and terrestrial species occurrence in the area.  
Methodology. The following information was collected from respondents - occupation, age, 
gender, place of residence. To identify the level of awareness of the presence of common and 
rare animals, we used images of key species or groups of species (mammals, reptiles) and bird 
field guide. 
Surveys were conducted on March 7, 11 and 12 on the site of the Karakyr Upland (Solar site); 
March 9 - near the Dzharkurgan area; March 10 – near Kampyrtepa (IBA Amudarya 
Floodlands).  



In total, 12 local residents aged 23 to 65 were interviewed. At the same time, unfortunately, 
gender equality could not be taken into account, since our target group was shepherds and 
hunters - usually the most knowledgeable about the biodiversity in the region. Out of 12 people 
– 8 are shepherds, 1 -farmer, 1 - chief ranger, 2 - heads of local authority (Makhalla) (incl. one 
woman). 
 
In the oral surveys on ornithology, we were interested in several groups of birds- waterbirds and 
waterfowls (cranes, geese and ducks and others) - these birds can land on water during a night, 
and also are sensitive to transmission lines; birds of prey (eagles, falcons, vultures); bustards 
(Great bustard and Macquenn’s Bustard), whose migration is possible through the 
Surkhandarya region, which have enough high mortality on transmission lines (Burnside et al., 
2015); as well as some individual species. It is worth noting that none of the respondents 
identify birds by species, but combining them in the following groups: cranes (Common crane 
and Demoiselle Crane), eagles (Steppe Eagle, Golden Eagle, Eastern Imperial Eagle and etc. 
incl. Buzzards and Harriers), scavengers (Cinereous Vulture, Eurasian Griffon, Lammergeier, 
Egyptian Vulture), falcons (Saker Falcon, Barbary Falcon and etc.), geese (Greylag Goose, 
Greater White-fronted Goose, and etc.), ducks (Mallard and etc.), bustards (Great Bustard, 
Macqueen’s Bustard). And only Little Bustard and Common Pheasant are well known to 
residents. 
 
The survey on mammals was more accurate. It was important for Karakir Upland to find out the 
probability of visits of such rare ungulates as Goitered gazelles. Also we need to check the 
weak probability of transitions of rare Bukhara Urials and Markhurs from Kugitang mountains to 
the project area.  As is known, Urials sometimes descend to Kelif-Sherobad mount chain in 
winter time. We also included in questionnaire rare species which inhabit close to the area but 
out of biotope. Bukhara deer, Indian Crested porcupine, Central-asian otter, Striped hyena were 
included in the survey to find out knowledge about the fauna of the region. It is also worth noting 
that, as in the case of birds, small mammals - gerbils, jerboas, small rodents are not 
distinguished by local people into separate species, but are grouped into ‘mice’. 
 
According to herpetology, the survey received more accurate results. We could add some rare 
species. Because of cold weather from March 6 to March 13, 2020 and early survey period we 
couldn’t conduct a full-scale survey. It turned out that many respondents are familiar with rare 
species which are illegally collected for traditional medicine - Central Asian tortoise, Desert 
Monitor, Tatary sand boa, Oxus cobra. According to small reptiles – geckos, agamas, toad-
headed agamas and lizards, there is little data, since local people do not distinguish them into 
separate species, uniting them into a group of ‘small lizards’. 
 
The analysis of oral surveys showed the presence of next rare and some common species:  

1) Reptiles. The analysis on reptiles is based on 10 respondents.   
a. Central Asian tortoise – rare species. 50% of the respondents indicated on this 

species, and 1 respondent remembered that saw tortoise many years ago (10%).  
b. Desert Monitor – 70% of the respondents saw this lizard. One said that local 

people collected it for traditional medicine.  
c. Oxus cobra  - rare snake, but  50% of the respondents saw it. People collected it 

for traditional medicine. 
d. Tatary sand boa –rare snake,  40 % of the respondents saw it. People collected it 

for traditional medicine. 
2) Mammals. The analysis on mammals is based on 11 respondents.  

a. Tolai Hare, Fox, Indian Jackal – common species (91% respondents).  



b. Wolf – irregularly comes down in winter time – 54% of the respondents know this 
species. But they can make mistake and confuse the wolf with the jackal.  

c. Steppe cat – hidden animal, only 18% of the respondents know this species. 
d. Jerboas - 27% of respondents saw jerboas on the territory. This is a valuable 

data, since during the survey the weather was cold to study this group of 
animals. According to the literature, 3 species of jerboas present here - Small 
five-toed Jerboa, Severtzov's Jerboa, Lesser five-toed Jerboa. 

e. Jerbils - Respondents rarely pay attention to small animals, only 27% of them 
know this common group of animals. On the Solar site is habitat for Libyan 
Gerbil, and Kattakum sands is a habitat for Libyan Gerbil, Midday Gerbil and 
Great Gerbil. 

f. Corsac probably doesn’t live in Karakyr Upland, since none of the respondents 
saw this small fox, maybe due to the high disturbance on the area.  

3) Birds. The analysis on birds is based on 11 respondents.  
a. Cranes and geese. 100% of the respondents know these species and 40% (4 / 

10) indicate that they stop on Karakyr Uplant for rest. These species form the 
largest wintering place in our country, located in the Amudarya floodplain. This 
means that numerous flocks of cranes and geese fly through project area not 
only during migration, but also during wintering as daily movement birds from 
foraging place (usually on the fields) to roosting place (bank of Amudarya river) 
and back (Lanovenko, 2005, 2008). 

b. Scavengers – 58% of respondents observed scavengers near the corpses of 
livestock thrown into a landfill. Probably, it happens quite often as vultures are 
common in this area. 

c. Only 41% of the respondents know Little Bustard, describing it as feeding in the 
fields.  

d. None of the respondents saw a bustards (Great Bustard, Macqueen’s Bustard). 
Perhaps the main flyway lays along the western slopes of Kugitang, and migrants 
in Surkhandarya are rare in small groups. 



 

№ Gender, age 
occupation, place 
of residence 

Place Biodiversity  
(1st group – known animals, 2nd – animals which habit in project area, 3rd – animals which 
habit in surrounding area) 

Additional information 

Reptiles Mammals Birds  
1 Man, 42 years, 

shepherd,  
Yangier settl. 

Karakyr 
upland- 
Solar site 

2) Central Asian tortoise – low 
number, Desert Monitor, 
Tatary sand boa, 
Spotted whip snake, Oxus 
cobra, Steppe agama 

2) Fox, Tolai Hare, jerboas-rare, 
Indian Jackal, Wolf (winter time)  
 
 

2) Cranes – stay in winter 
time,  Scavengers (on 
corpse) 
3) Geese, ducks, Little 
Bustard, Common 
Pheasant – on adjacent 
fields 

7/03/2020 
 

2 Man, 30 years, 
shepherd,  
Chapanchi-
Mekhriyo settl. 

Karakyr 
upland- 
Solar site 

1) Spotted whip snake, Glass 
lizard, Central Asian tortoise, 
Desert Monitor 
2) Spotted whip snake, Glass 
lizard, Central Asian tortoise 
(didn’t see many years) 

1) Tolai Hare, gerbils, gerboas,  
Indian Crested Porcupine, Corsac, 
Fox, Indian Jackal, Wolf,  Bukhara 
Urial 
2) Tolai Hare, gerbils (low 
number), gerboas (rare),   Fox,  
Wolf (seasonally), Steppe cat 

1) Cranes, eagles, 
scavengers, geese, 
ducks. Don’t know 
Bustards. 
2) Cranes stop on this 
area, scavengers  (on 
corpse), geese flight 
through area,  
3)Ducks on fields 

7/03/2020 
 

3 Man, 45 years, 
shepherd,  
Chapanchi-
Mekhriyo settl. 

Karakyr 
upland- 
Solar site 

2) Spotted whip snake, Glass 
lizard 

2) Tolai Hare, gerbils (low 
number), Fox,  Wolf (seasonally) 

1) Cranes,  scavengers, 
geese, ducks.  
2) Cranes, scavengers, 
geese  
3)Ducks on fields in winter 

7/03/2020 
 

4 Man, 60 years, 
shepherd,  
Muzrabat settl. 

Karakyr 
upland- 
Solar site 

 2) Tolai Hare, Fox, Indian Jackal, 
Wolf 

2) CRANES  
 
 

11/03/2020 
 
No hunters 

5 Man, 23 years, 
shepherd,  
Muzrabat settl. 

Karakyr 
upland- 
Solar site 

1) Central Asian tortoise,  
Desert Monitor, Tatary sand 
boa, Spotted whip snake, 
Oxus cobra, lizards 
2) Desert Monitor (knows 
place), Tatary sand boa, 
lizards (low number) 

1) Tolai Hare, jerboas, Indian 
Crested Porcupine, Fox, Indian 
Jackal, Wolf 
2) Tolai Hare, Fox, Indian Jackal, 
Wolf 

1) Cranes, Little Bustard  
2) Cranes stop in the area 
3) Little Bustard on fields 
in winter 
 
 

11/03/2020 
 

6 Man, 60 years, 
Head of Buyuk 
Ipak Yuli settl. 

Kampyrtepa,  
IBA Amudarya 
floodlands 

 2)  Fox, Indian Jackal, Wild boar, 
Bactrian Red Deer (keep in neutral 
boarder zone). 

2)  Cranes, geese, ducks, 
Common Pheasant. 
 

10/03/2020 
Hunters regularly hunt 
cranes (illegal hunting), 
geese and ducks. 
There is electricity 5-6 hours 
a day in the villages  - 
problem is very serious 

7 Man, 63 years,  Karakyr 1) Central Asian tortoise,  1)Long-eared Hedgehog, Tolai 1) Cranes, eagles, 11/03/2020 



№ Gender, age 
occupation, place 
of residence 

Place Biodiversity  
(1st group – known animals, 2nd – animals which habit in project area, 3rd – animals which 
habit in surrounding area) 

Additional information 

Reptiles Mammals Birds  
shepherd,  
Yangier settl. 

upland- 
Solar site 

Desert Monitor, Tatary sand 
boa, Spotted whip snake, 
Oxus cobra.  
2) Desert Monitor, Tatary 
sand boa, Spotted whip 
snake, Oxus cobra.  
 

Hare, jerboas,  Indian Crested 
Porcupine (in mounts), Fox, Indian 
Jackal, Wolf (in mounts) 
2) Long-eared Hedgehog, Tolai 
Hare, jerboas,  Fox, Indian Jackal 
 
  

scavengers, falcons, 
geese, ducks, Little 
Bustard, Common 
Pheasant.  
2) Cranes and geese stop 
in the project area, 
scavengers attracted by 
corpse 
3) Eagles, falcons – in the 
mounts. 
Ducks, Little Bustard, 
Common Pheasant – in 
the fields. 

About 16 hunters live in his 
settlement.  

8 Man, 44 years, 
shepherd,  
Yangier settl. 

Karakyr 
upland- 
Solar site 

2) Central Asian tortoise, 
Glass lizard, Desert Monitor 
(rare),  Spotted whip snake, 
Oxus cobra, small lizards 

1)Long-eared Hedgehog, Jerboas, 
Tolai Hare, Fox, Indian Jackal, 
Wolf. Indian Crested Porcupine 
and Bukhara urial in mounts. 
1)Long-eared Hedgehog, Tolai 
Hare, Fox, Indian Jackal, Wolf. 

2) Cranes,  scavengers. 
 

11/03/2020 

9 Man, 44 years,  
shepherd,  
Kuktash settl. 

Karakyr 
upland- 
Solar site 

Central Asian tortoise, Glass 
lizard, Desert Monitor, Tatary 
sand boa, Spotted whip 
snake, Oxus cobra 

1) Long-eared Hedgehog, Tolai 
Hare,  gerbils, Indian Crested 
Porcupine (in mounts), Fox, Indian 
Jackal, Wolf, Steppe Cat (rare), 
Bukhara urial (in mounts) 
2) Long-eared Hedgehog, Tolai 
Hare,  gerbils, Fox, Indian Jackal, 
Wolf, Steppe Cat (rare) 

1) Cranes, Eagles, 
scavengers, geese, Little 
Bustard, Common 
Pheasant. 
2) Cranes stop and even 
rest on the area, 
scavengers attracted by 
corpse, Little Bustard – 
flight through area. 
 
 

11/03/2020 
Local people collect Desert 
Monitors, Oxus cobra and 
Tatary sand boa  for  
medicine purposes. 
Locals scatter poison from 
predators. Therefore 
shepherds graze small cattle 
without dogs. 
People hunt on hare and 
cranes. 

10 Woman, 47 years,  
Head of Bogobod 
settl. (this 
settlement locates 
to the North from 
Solar site) 

Karakyr 
upland- 
Solar site 

1) Central Asian tortoise,  
Desert Monitor, no Oxus 
cobra 
2) Central Asian tortoise,  
Desert Monitor 

2) Tolai Hare, Fox, Indian Jackal, 
Wolf (rare not every year) 

2) Cranes, geese 11/03/2020 
5 hunters in the settl. Hunt 
on hares, ducks and geese. 
There is difficult situation in 
surrounding settlements – 
no gas, and there is 
electricity 6 hours a day. 
Knows lots of detail of Solar 
project. 
All surround villages graze 
their cattle on project area. 



№ Gender, age 
occupation, place 
of residence 

Place Biodiversity  
(1st group – known animals, 2nd – animals which habit in project area, 3rd – animals which 
habit in surrounding area) 

Additional information 

Reptiles Mammals Birds  
11 Man, 57 years,  

farmer,  
Bogobod settl. 

Karakyr 
upland- 
Solar site 

2) Central Asian tortoise, 
Desert Monitor, Oxus cobra 
(saw last year) 

Tolai Hare, Fox, Indian Jackal 2) Cranes, geese 
3) Cranes, geese, ducks,  
Little Bustard, Common 
Pheasant feed on fields 

12/03/2020 

12 Man, 65 years,  
Senior huntsman in 
Surkhandarya 
region, chief hunter 
at Aktepa hunting 
area (IBA Aktepa 
and three lakes). 

Dzharkurgan 
(transmission 
line) 

 2) Tolai Hare, Fox, Indian Jackal 
3) Tolai Hare, Fox, Indian Jackal.  
Сentral Asian Otter and  Wild boar 
habits in Surkhan river valley. 
Last Goitered Gazelle was killed in 
1974 in Kattakum sands. 
Striped Hyena was trapped 15 
March 2020 near Shurchi in 90 km 
to the N from Dzharkurgan. 
 

1) Cranes, eagles, 
scavengers, falcons, 
geese, ducks, Little 
Bustard, Common 
Pheasant. 
2) Cranes, eagles, 
scavengers, falcons, 
geese 
 

9/03/2020 
 
Poachers hunt on Little 
Bustard, cranes, geese.  



Threats 
During observation we recorded the following threats (Fig.14): 

 

Fig.14 Threats observed during 6–13 March 2020.  
1. Grazing goats and sheep were observed 31 times. The size of herds was from 10 up to 
500. Interesting point is that in Karakyp upland some local people pasture their own cattle by 
themselves. That is why they have such small size of herds. It means that the number of people 
(including possible disturbance) in Karakyr upland is more than in other grazing places.  
 
Over-grazing prevents the natural regeneration of vegetation in the desert zone and contributes 
to soils erosion and development of desertification process. 



 
Fig.15 Grazing at Karakr Upland (Solar site) 

 
2. Poaching was recorded twice. Both of them were on Common cranes. According to oral 
survey, it is common to hunt on cranes also in Solar site. This hunt is illegal, as these species 
(Common and Demoiselle Cranes) are not include in hunting species list.  
 

 
Fig.16 Local people tried to hunt on Common cranes near Kampyrtepa, 10.03.2020 
 

3. The uncontrolled dump household garbage, landfill (2 places), animal waste emissions 
(corps were found in 4 places) not only pollute the environment, but also attract scavengers and 
other predators. As a result, rare species often visit potentially hazardous areas with a large 
number of power lines - Cinereous Vulture, Lammergeier, Egyptian Vulture, Steppe Eagle, 
Eastern Imperial Eagle.  



 

  
pE 

Fig.17. Different types of pollution were observed during 6-13 March 2020. 
 

4. Open quarries located in 11 places along project sites. 1 clay quarry for brick production 
with kiln placed in the southeast corner of the Solar site. At least 9 quarries for brick production - 
on clay cliffs of Karasu river. There is 1 quarry for the extraction of raw materials for a cement 
plant “Surkhan Cement”. They destroyed natural habitat for many animals, especially reptiles.  
 

  
Fig.18 Location of clay quarry under proposed Transmission line (Blue line) and 

existed (Red line). Resource: Google Earth Map. 
 

5. Agricultural transformation of fluvial terrace of Sherobad valley. Surkhan-Sherabad 
valley is an ancient agricultural oasis that has been used by man for many centuries. All areas 
suitable for farming are used to cultivate crops or as gardens. Thus, most of the study area 
consists of anthropogenic landscapes (agrolandscape, residential and industrial landscape), 



which means that, according to GOST 17.8.1.02-88 ‘Nature protection. Landscapes. 
Classification,’ it can be classified as a strongly transformed landscape.  
 
But we observed also that a part of the sandy desert near Khaudag ridge was regularly flooded. 
Such useless watering brings to the loss of habitat, which contributes to the extinction of native 
reptiles species. 

   

Fig. 19 Flooded sandy places under proposed Transmission line (Blue line) and 
existed (Red line). Resource: Google Earth Map and photo of the same place. 

 
Threat associated with the construction of the solar plant  

1. Cultivation of areas that are natural habitats for many reptile species (including rare and 
endemic ones) may cause the destruction of a part of the population.   

2. Animals (insects, amphibians, reptiles, birds (chicks), mammals) may fall into pits and 
ditches on the construction site, which may lead to their injuries and deaths. These pits 
and ditches are especially dangerous for the Steppe Tortoise and Sheltopusik.  

3. The deformation of the existing landscape will lead to a partial destruction of animals’ 
habitats in the project area.   

4. If the construction work is launched in winter, a part of the reptile population (including 
rare species) may be destroyed.   

5. If solar panels are arranged too compactly (very close to each other), the reptiles will 
receive insufficient ultraviolet essential for their life.   
 

Recommendations 
Safety and environmental protection must be priorities in any type of activity, for which it is 
necessary to make steps to minimise potential damage based on the estimate of potential 
threats, in our case threats to biodiversity. In this respect we would like to give the following 
recommendations:   
 
1. Seasonal operations. The construction activities must coincide with the reptiles’ active 
period. It means that all construction work must be carried out when the period of hibernation 
(winter dormancy) is over for all reptile species. At this time the reptiles do not need a 
permanent shelter and can leave the territory in good time before the construction operations 
begin. Construction activities begun in the hibernation period may destroy underground 
wintering chambers, and in this case the reptile individual is doomed to die.    

 
2. Installation of solar panels. We recommend that the panels should be installed at a 
maximum possible distance from each other. They may not be installed very close to each 
other. The larger the distance, the less negative impact on rare reptile species, and also for 



mammals and birds, plants. At the same time, waterbirds will not treat the area occupied by the 
solar panels as water surface, if they are arranged at a distance to each other, so this will 
reduce the birds’ mortality rate.   

 

 
Fig. 20. On the left you can see compactly arranged solar panels, which means 
that this portion of land is completely unsuitable as a habitat. The panels on the 
right photo form rows, with the distance between the rows equal to the width of 

the panels. This arrangement helps conserve the natural habitat and lowers 
greatly the negative impact on rare reptile species. 

 
3. The construction operations must be carried out strictly within the areas designated for 
the construction of the Solar Plant and Transmission line. It is also very important to restrict the 
movement of vehicles to special dirt roads organised for the purpose and reduce driving off-
road.   
 
4. Upon the completion of the construction, all ditches and pits must be eliminated (filled 
with earth), and territories may not be protected with the help of ditches, as animals may be 
captured there. 
 
5. It is essential to regularly monitor the populations of terrestrial animals within the existing 
sites after the completion of the construction phase. We also recommend monitoring of animals’ 
mortality to study causes and develop measures to prevent deaths in future.   
 
6. Creating the so called ‘closed areas’ within the object (enclosed in a fence), where any 
type of activity is prohibited. They may act as both the object’s ‘buffer zones’ and protected 
areas where wild animals can live undisturbed.    
 
7. Monitoring compliance with sanitary and epidemiological standards in the project area 
will reduce the attractiveness of the territory for the following globally threatened bird species - 
Cinereous Vulture, Lammergeier, Egyptian Vulture, Steppe Eagle, Eastern Imperial Eagle and 
also their mortality.  

 
8. Reduction of mortality rate among birds by installing special bird-protecting devices on 
TL: visors – special optical devices making cables more visible for birds, isolating materials for 
TL and so on.   
Based on our preliminary knowledge of the territory, we suggest that they should be installed on 
cables in several points:    



a. Near transformer substations;    
b. At the intersection of the Transmission Line and the Karasu River;    
c. Near a solonchak at the foot of Khaudag;    
d. Near a waste dump at the cement plant.     

 

Conclusions 
During observation, we collect data on 104 species: 10 reptiles, 11 mammals and 83 bird 
species. Among them 21 key species: 8 globally threatened species, 15 rare species included in 
National Red Book, 3 species included in CITES appendixes, 3 endemic, 3 biome restricted 
species. From key species - 6 reptiles, 15 birds, and no mammals.  And only 14 species we 
observed in project sites: 1) 6 reptiles - Central Asian tortoise, Sogdian toad-headed agama, 
Black-ocellated racerunner, Sand racerunner, Desert Monitor, Tatary sand boa;  and 2) 8 birds - 
White Stork, Lesser Kestrel, Eurasian Griffon, Cinereous Vulture, Lammergeier, Egyptian 
Vulture, Eastern Imperial Eagle, Little Bustard.  
 
There are 2 sensitive sites for Sherobad Solar IPP Project – Solar site on Karakyr Upland, and 
part of transmission line in Khaudag and Kattakum. The most threatened species are reptiles 
(report Abduraupov T.). The Solar site located among migration routes could affect negatively 
on waterfowl and cranes. Only one species – White Stork nests on TL. The raptors mainly 
scavengers - Cinereus Vulture, Egyptian Vulture, Eurasian griffon, Lammergeier, attracted to 
the Kattakum sands by corps and new landfill - this area near transformer substation area is full 
of different power lines and dangerous for birds and especially raptors.  
 
The analysis shows that during survey most records of birds’ activities among project sites were 
connected with local movements (food searching, movements of residents), and only 20% 
records were connected with migration. The migration plays of course serious role, because 
project sites actually crossed Surkhandarya region from West to the East.  It is important to note 
that according to oral survey, cranes (Common and Demoiselle cranes) regularly stop for rest 
on the Karakyr Upland, during migration and wintering. But we couldn’t receive data because 
survey fell between migration waves. Nevertheless, the existing pressure due to cattle grazing, 
disturbance, poaching (according to survey data) is unlikely to make this area attractive for 
visiting cranes. 30% of local movement were connected with food searching behavior (raptors, 
scavengers).   
 
The results of botanical assessment showed that construction of the Solar plant PV and 
Transmission line in this territory will not have any significant negative impact on the 
vegetation.   

Also zoological analysis showed that construction will not have significant negative 
impact on mammals.  

We estimate that project will value on birds as medium or even low impact for some 
groups of waterbirds and raptors – mainly connected with Transmission lines, as 
mortality on Solar plants is much lower in comparison with Wind farms.   

In total, reptiles are the most threatened group of biodiversity of the project.  

The Solar plant PV and Transmission line may be constructed in the project area on 
condition that the recommendations given above are followed.    



Appendix 
The following documents and files are attached to this report: 
https://yadi.sk/d/bmm0GqICT4Ll2g  

1. Report on botanical assessment (implementer Natalia Beshko) in Russian and English. 

2. Report on herpetological assessment (implementer Timur Abduraupov) in Russian and 
English. 

3. Financial Report on Field Survey (excel file and photo of receipts). 

4. Excel file with detailed field data. 

5. Photo files of animals (9- reptiles, 17 – mammals, 70 birds), 12 maps, threats (20 photos), 
work with local residents and work moments (12 photos).  

https://yadi.sk/d/bmm0GqICT4Ll2g
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