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Preface

CaucasusBiodiversity hotspot. Azerbaijan is situated in the Caucasus, a regidrashaeen
listed as one of the 3obal biodivesity hotspots recognized by Gervation International
(Zazanashvili etl. 201Bor even as one ¢f h e  wab hibdi/érssty hotspots (Myers et al.
2000)

Criteria for listing the Caucasus as a global biodiversity hotspot include the high,60@)ber (

and percentage (25%) of endemic plant species amongafsirildoeal around6,300 speciess

well as the high level of threat to these species and habitats that hQdlérerat al. 2000)

Among the countries in the Caucasian region, Azerbaijan is particularly rich in plant and animal
speciedt hostsapprox. 4,200lant speciesapprox. 66@ertebrate specjemnd approx. 14,000

insect specigSchmidt & Uppenbrink 20Q09nany of which are red list&hghirov & Aliyev

2013)

Conservation effort in Azerbaijan Aware of tk threats to its unique biodwsigy since 2003

the government of Azerbaijan has establiahede National Parks, and brougiore than

10% of the country under conservatidtd@N 2014 MENR 2015) At the same time, much of

the countriesd® biodiver si itigaffectedhyongoing changdsd e p
in land use and the effects of progressive climate change. Conserving this biodiversity inside and
outside protected areas requires among others human capacity in conservation biology and the
management of the habitats alatidscapes that host this biodiversity. Deitsche
Gesellschaft fir iatnhationale Zusammenarbeit Gmii&1Z) and the Michael Succow
Foundation identified weak capacity in this area as a major limitation to improved biodiversity
conservatiomo strengthe these capacities in the B&ktate University, the Michael Succow
Foundation was assigned with the task to develop curricula and training materials/éar a two

field training programme for youngtleers and students of thecElty of Biologyand the

Faculty ofEcology and Soil Scien&everal trainings on the determination and monitoring of
wintering water birds, songbirds, diurnal butterflies and vascular plants were dmtdieeted

2012and 2014Prior to these trainings, experts of tdechael Succow Foundatiand the

University of Greifswald had been workinganousresearch projects in Azerbaijan since the

year 200More than 25 students of this university submitted their theses based on ahn resear

in this countryMany of these works are published and partly summaridetinmdt et al.

(2008) an&chmidt & Uppenbrini2009.

Need for capacity buildingand theinternational studentexcursion Theability to recognize
and nane species and undenstiag theirhabitat requiremengsd landscapscological setting
is a craial skill requiretly experts working in biodiversity conservatighile indoor training
may help,His knowledge igrimarilygainedoutdoorsd on excursions, during field tripsda

4 Avibase (2016): Bird Checklists of the WAHdrbaidjanAvailable at http://avibase.bsc
eoc.org/checklist.jsp?lang=EN&p2=1&list=clements&synlang=AZ&region=AZ&version=text&lifelist=&highlight
=0. Accessed: March 2016.
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investigations thecountrysideThis report describe@s excursion on the landscape ecology of
Azerbaijarthattook place in August and Septentdde2015 The excursion wasipported by

the GermarinternationalCooperation programme &ustainable Magemenbf Biodiversity

(Gl1Z SMBR South Caucasus) and led by teachers and experts frddtaBakiniversity (BSU),

the University of Greifswald and the Michael Succow Foundation. Participants were students
from both universities in the fisldf ecology and soil scienado worked in teams to explore

the species and landscapes from the lovelamédeserts and lowland forests mountain
forestsandup tothealpine grasslandsriarth-eastermzerbaijan.

Purpose of the book Theresultgpresentedh this bookaremeant tgprovide guidande those
wishing to organize futul@ndscapecological excursions in the respective areas. With the help
of maps and GPS coordinatiss guidebo& offers anopportunity to undertake selfganised
excursion®y providing detailed scientific information on vegetation, soil and laaahgsine
excursion route of the international student excursion inVZah3his, be field guide aims at
facilitating futureexcursions anscientific work at BSe@nd other potentially interested people
and organizationt could for example also be used fdwaation and training of experts and
teachers.

Structure of the book Thefield guide is dividedtothreechapters that follaw

Chapter llprovides anntroductionto the environment and biodiversity of Azerbagaallow

the reader a propemderstandingf the landscpe-ecological setting of the biodiversity and
nature conservatiom the country.The chapter is based on literature reviewsandnas
organized fothe German students prior to the excursemdwasfurther enriched and revised
by the experts who edited this boBkst, he chapter offers four sections that describe the
climatetheland usgethe major landscapes and the bird life in Azerbaijan. This is followed by a
section that describeatue conservation and the f@oted area system in the country. The next
section then describdset geologyand thegeomorphologyf the Greater Caucasus region,
which was the focus area of the exaurdibe chapter is concluded with two sections that
descitbe the vegetation zonation of thee@ter Caucasus and the tatiga of the the semi
deserts and steppasts foothills andh the lowlands.

Chapter 1l provides an introduction of methods that could be applied to describe vegetation,
soils, land use dmirds durinduturelandsapeecological excursions. The chapissdescribes

the methodsthat wereused during the excursiavhich formed the basis for thesults
presented in Chapter I\{.also describes the materials, which were used during the excursion
and which may be considered for use during future field excurions.

Chapter IVsummaizesthe results of the@xcursionlt describes the landscapes for specific sites
along each othe transects that were visited. Teéhescriptions of geomorphology, soils,
vegetation and birds observed as wadbéss and mapsll enable the reader to reconstruct the
excursion and replicate visits to thspectiveexcursion points. Thsite descriptits were
prepared by tandems of German and Azerbaijani studenssitesdjuentlyevised by the
experts who edited this bodkore specificallyhé chapteguidesthe reader througandscapes

in the coastal forest of Samalamaacrossultural landscapes with forests, fruit orchards and
hay meadows in the foothills and lower mountains arounda@ali#dtiaghajo highmountain
grasslands in the Greater Caucasusundn Khinaligor Laza. It alsmcludes a description of
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the lowlands and serdesert landscapes around Bashhg the lowlands of SamDévachi
and the Shirvaplain.

Acknowledgenents. This excursion guidmiilds onprior cooperation of both universities with
the SuccowFoundation,supportingthe education at BSthrough the development of a
curriculum and training materials for ayearfield training programme for youegtlrers and
students from the Faculty Biologyand the Faculty of Ecology and Soil Scigsugported by
GlZ). The excursion as well as this field guide fwaded by the GIZ IBiSIntegrated
Biodiversity Management, South CaucasaspMBP programmeZpecial thanks for support
during the whole process goDr. Oliver Kogler and Alexandra JosdphRugiya Aliyeva for
administrative support and Kamil Aghayev and Natig Ismailfmr the organisational and
logistic support during the excursiatl GIZ staff at that time In addition BSU kindly
supported the excursion with the provision of accommoslatioing alarge part of the
excursionWe also thank the lecturé&isnan Isgnday Hasan Babayend Abdin Abbasouf

the BSU who accompanied the group and supported the ex@ssigil, we thank Hendrik
Herlyn for improving the English manuscript and Shahin Isayev for checking the spelling of the
Azerbaijani bird name&dditional thanks go to Jan de Leeuw who kindly helped improving
some chaptern the process of finalising this book

Enjoy exploring!

The editors
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Introduction : Understanding landscape ecology
In Azerbaljan

This chapter provides artroductionto the environment and biodiversity of Azerbaijan to allow

the reader a propemderstandingf the landscpe-ecological irthe country The chapter is

based on literature review aethinasorganized by theerman sidents prior to the excursjon

and wadurther enriched and revised by the experts who edited thisFbbegkhe chapter

offers four sections thdescribe thelimatetheland usethe major landscapes and the bird life

in Azerbaijan. This is followbg a section that describes nature conservation and the proptected
area system in the country. The next section then defwilgeslogpndthe geomorphology

of the Greater Caucasus region, which was the focus area of theneXdwesohapter is
concluded with two sections that describe the vegetation zonation of the greater Caucasus and
the vegetion of the the sedeiserts and steppes in the lowlands.

2.1. Climate of Azerbaijan (by Leonie Elisabeth Nikrandt)

2.1.1. Introduction

One unique characteristic ofekbaijan is thwide variety of climatic conditions in a relative

small area. This diversity results from the geographical location, different landscape features,
influence of the Caspian @@ the circulation of air masgeleydar Aliyev Foundation 2016).

The presence and interaction of thes®udactors enable the formation of nine different types

of climate (Hasanov 2014, €dmpte2.1.2).

The geographical position for Azerbaijan is given widil 3$orthern latude and 480°
eastern longitude (Hasanov 2014). All in all, around 284 days of sunshine breegesterad
(Altmann et al. 2012).

oThe sun is bright dur2@2,500 hours a year at the altitude of overes(00@ noeal annual
radiatiorgeals to 2832 kilocal®sjger 1 sg. cm. It declines towards the mountaind1@ibweato 120

cm, at a height of @IDmetrexbove sea level), then gradually increases atDrkaatr@saild0

height aboy@08metred Major and Mit@aucasus ( Heydar Al i yev Foundat:i

Azerbaijan belongs to the subtropical zeinews a mean annual temperature of 13ahdx
meansummertemperaturef 26°C (ibid.).Most of the countr§60%) is mountainous, while
18% of the land lies belosea level (Hasanov 2014).

The Greater Caucasas one of the major mountain rangesves aan importantinfluencing
factor for the climate. It is located in tiweth of Azerbaijan and stretches framst toeast
acrossthe country. Cold air masses from ibeth aredivertedto the east andwest. As a
consequence, the originally cold air masslesadeslip. This processccurspredominantly due
to the contact with the Black and Caspian &ewlly, moderate air masses reachtigor
landareaof Azerbaijan (Hasanov 2014; Zazanashvili et al. 2000).
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Two other important relief features are the Lesser Caucasus and the Talish Moth#ains
south. Acting asobstaclg they both lead to a more moderate climate. In fact, they protect
against the invasion of dry, warmopical air masses from tlseuth (Hasanov 2014;
Zazanashvili et al. 2000).

In addition, the Caspian S#aysa leading role iconvertingair masses from central Asia into
more moderate conditions. As a result, these eastern air masses are tbgsaoldriand less
dry and warm ithe summer (ibid.). Besides sun radiation, relief and the presiange whter
bodies, a wide range of air masses affects the climate. These are (apart from local movements of
air):
Kara and Scandinavian Arctic anticyclones
Azores, Siberian and Central Asian anticyclones
Southern cyclongshich originate from the Medit@nean Sea

1 Tropical air masses (ibid.).
According to Altmann et al. (2012), the general aspécts efr b elimgteacanéais an interior
with semidesert/desert climatavhilethe coastal region is warm and windy throughout the

entireyear. In the mouains an arctiealpine climatg@revails Azerbaijan usually shows low
amounts of precipitation.

E NE

Fig. 1 illustrates the distribution alverageainfal. Significant are the lower amounts in the
lowlands and the increasing rates at higher altitudes.

Fig. 2 illustratesthe largetemperature déirences present in Azerbaijan. Again, a difference
between the lowland and mountainous regions is clearly visible.

Average climate data for the country are givEabir.

Mean Annual Precipitation(mm) in Azerbaijan
= Under 200
é 200-400
400-600
© Khachmaz
©Quba 600-1000
@Shaki 1000-1600 ., OQazakh - Shak©
Il Above 1600
gabala
Ganja @ . . ©Mingachevir
@ Mingachevir umqayit ©Ganja
Gt ©Shamakhi Osumaait
Bl 1
Kurdamir® Baku
Baku
@Kalbajar
@Shiran ©lrcabed Shinang
Khankandi
® OKhankandi
@Neftchala
) . [} g 9
Nakhchivan 2 < Nakhchivan < o G
§Lankaran 0 2 6 10 14 145 ¢ g -avkaran
‘ : Annual Mean Temperature in Azerbaijan

Fig. I Annual mean precipitation (mm) in Azerbaijan Fig. 2 Annual meatemperature (°Gn AzerbaijanSource:
Source: Kagan (2014) Kagan (2014)
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Tab. I Climate datéor Azerbaijan (Source: Ipicture 2016)

Jan |Feb |[Mar |Apr |May |June |July |Aug |Sept |Oct |Nov |Dec

1
[N
1
[y
w

min. temp. 7 13 16 19 19 15 10 5 1 °C

max. temp. |7 8 13 17 25 28 31 30 26 19 14 10 °C

humidity 70 69 69 65 56 51 50 50 58 66 71 76 %

raindays 8 6 8 11 11 11 6 6 7 8 6 7 /month

2.1.2. Nine different types of climate

As already mentioned, many authors divide the area of Azerbaijan into nine different climat
regiongBurmester 2005). The description below folltagsinov (2014).

Climatic regions of Azerbaijan

|:| a) moderately warm with approx. even distribution of precipitation
l:l b) moderately warm climate with dry summer

- c) moderately warm climate with dry winter

- d) cold climate with dry winter

I:l e) cold climate with dry summer

|:| f) dry, hot semi-deserts and dry steppes with mild winter

|:| g) dry, hot semi-deserts and dry steppes with cold winter

- h) cold climate with abundant rainfall in all seasons

I:l i) mountainous tundra climate

Source: Plants genetic resources in Central Asia and the Caucasus

Fig. 3: Climatic regions in Azerbaij@ourceSchmidt & Uppenbrini2009, referring to Embassy of the Republic
of Azerbaijan (2009riginal not availal)le
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a)Climate of selesertacdry steppes with mildawththgvarm summer:

This type of climate is characstiby a precipitation of 460n/yr, a mean temperature of >
10°Clyr, the hottest month has a mean temperature varying between 26GndH&feas the
coldest month shows mean temperatures between42@ndhis type covers about %0of
Azerbaijan; foinstancethe Samubavachiowlands and Gobustéelong to this first type.

b) Climate of selesertacdry steppes with coldmdrdeyvarm summer:

The average annual precipitation is noticeably lowé4@60n) than in type a), eshe mean
annual temperature @1@°C). However, the mean temperature of the hottest month is the
same as in thebovementionedclimatetype (8327 °C). In contrast, the mean temperature of
the coldest montis different at5 to -4 °C. The climate of seméserts and dry steppes with
cold winters and drwarm summelis foundalong the river Araz

c) Moderatelsarm cliate with dry winter:

This type is characisal by a mean temperature @B0C (in terms of defining the coldest
month), 2024°C (in relation to the hottest month), and an average precipitationdof 400
600mm/yr. With this amount afainfall it exceedghe precipitatiorof type a) and b). The mean
annual temperatutmrelyexceeds the 10°C margindi@rC). Themoderately warrwith dry

winters igncountereth parts of the Greater Caucasus, but also in parts of the Lesser Caucasus.

d) Moderately watimate with dry summer:

This climate is defined by rather high amounts of rainfall (up &@iL,5006hm per year) and
consequently gives rise to the maximum amount of precipitation in Azerbaijan. The mean
temperature of the coldest month is not only abmyealso below freezing to +3°C) and

the mean temperature of the hottest maxiteedshe 20°C margin (2825°C). Thisclimate

type is found in the Talish Mountaifts example

e)Moderately watimate wiipproximately elsrbution of precipitation

This type igoundin the Greater Caucasus (southernremth-easterrslopes) andlsoin the
Talish Mountaingcentre). The mean annual precipitatioalss high (6001,000mm). The
mean temperature of the hottest mdmhbetween 15 and 2@, and the mean of the coldest
monthbetween6 and-0.3°C. With @10°C, the mean annual temperature mesesabove the
10°C margin.

f) Cold climate with dry summer:

The mean annual precipitation from 300 ton®@®0is evidently lower thantype e) On the
other handthis climate typexceeds the mean temperature of the hottest mod#b {5 and
the mean anml temperature (880°C) of the previously mentionedpgs. The cold climate
with dry summers can frequetdfound in NakhchivaAutonomous Republic.

g) Cold climate with dry winter

The average precipitation is d&mDmm. The hottest month shows temperatures between 15
and 2C0°C, the coldest month betweéhand OC, and he mean annual temperattaages
from 6 to 10°C. This cold climate with dry winterseigounterect an altitude of,Q0®
2,700m in the Greater Caucasus ag@@®2,700m in the Lesser Caucasus.

h) Colcclimate with abundant rainfall
This type of climate can only be found on the southern slope of the Greater Caucasus. Most
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significant is the high mean annual precipitation, which lies betw&&6096tm. The
temperature of the coldest month is religtiv@d (6 to-3 °C). The hottest month, in turn, does
not show temperatures above’@0(1®20°C). As a resujtthe mean temperature is relatively
low (26 °C).

i) Climatefthe mountain tundra

This climate type foundin the Greater and Lesser Gaus at altitudes abovye(®m. The
mean annual temperature from 0 up 1€ & an indication of the low mean temperature of the
hottest month @&L0°C) andalsoof the low mean temperature of the coldest mehtht¢ -
6°C).

These nine different typesclimate in Azerbaijan illustrate tingh variatiomn temperature and
precipitation conditions. Thésrves asne explanation for the high variability of ecosystems, the
numerous plant and animal species and also the differeiselpadterns (s€hapter2.2).

2.1.3. Natural areas of Azerbaijan and their climatic conditions

Schmidt et a(2009 divide Azerbaijan inthe followingegions witltharacteristiclimatic
conditions

1 Coastal region, which is arid to sana and is charactl by precipitation amounts
between 2@B0O0mm. One example is Bakith amean annual precipitatioh
210mm (se€Fig.5). Lankarashould bespeciallgmphaisd; it lies in the southernmost
part of the coastal region and shows in aveaied@| ofmorethan 1,000nm/yr (see

Fig.7).
1 Central lowlandsyith mostly arid to serarid parts. The altitudase mainlpetween 27

and 80m. The Shirvaplainwith a precipitation d00mm/yr is one example of this
region.

1 Dry foothills,with semiarid/dry-subtropicatlimatecharactesed by an annual
precipitatiorthatvaries between Z8M0mm. For instance, Gobustean be mentioned
here with only 250nm/yr. One important factor in this area is¢havation.

1 Greater Caucasus, with a permanent snow line gd@®m3The city of Gubis
located in this area (mean annual precipitation aiffzind a mean temperature of
10.2°C, sed=ig.7).

1 Lesser Caucasus, with Gajiisedgeasanexample (sdég.5), which has warm
summer temperaturageragingp to 25°C and a mean annual precipitation around
300mm.

1 Talish Mountainshowinga decrease in precipitatioith increasing distance to the
Caspian Sed@he bwer parts of Talish are subtropiaath high humidity and high
amounts ofainfall éeeFig.70 Le n k)or an ¢

1 Nakhchivanwhich is more continentally influeneeth weather somewhat similar to
the lowlands.
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2.1.4. Examples

The followingmap Fig.4) and climate graphBig. 5, Fig.7) were creatd byMuhr (2014pand

give a visual impression whether, for iostaa lack of rainfall occurs or temperatures below
freezing require specific adaptatibpghe flora and fauna. The abbreviations refer to the
Kdppen climate classificm. In the upper left corner, the altitude of the location is given; in the
upper rght cornerthe mean annual temperature and precipitediorbefound. The left axis
gives the precipitation in mm, while the right axis gives the tempera@r&€ha lower axis
represents the 12 months. The correct transliterations of the sevenstditioais are given in

the caption of each graph.

Fig. 4: Selection of climate stations in Azerbg§anrceMiihr2014)
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2.2. Land use in Azerbaijan (by Jasmine Kischkat)

2.2.1. Introduction

One of Az e r b arimpryggoals $oday is to remove the o0 n odepgrilence on oil and to
assure the expansion of the economic development to rural areas. Agrctiiauteird biggest

sector in Azerbaijani econgngmploys nearly 4@ of the labourforce (Heydar Aliyev
Foundaibn 2016). Land use is mainly characterised by farming (with emphasis on irrigation
farming) and semiomadic animal husbandry (Schmidt et al. 2008). A favourable climate allows
two harvests per year in many regions, and the use of many pasture® ithpmsgiwut the

year. 626 of the agricultural production is provided by farming afe [889livestock breeding
(Azerbaijans.com 2011a). The agricultural $exda@howmemarkable growth rates during the

past years: from 20807 an averageof 4.5%, continuing in the following years
(Azerbaijans.com 2011b). For 2009, a growth rate %f i§./eported as compared to 2008

(DAF 2016).

The distribution of the total land resources of Azerbaijan (aroundk8)680given imab.2
below.

Tab. 2: Distribution of the total land resources of Azerhaijiih focus on agriculturéSource: Schmidt &
Uppenbrink(2009, quoting KhanalibayR00§, original not available).

Total land resources 8,641500ha
Other land (not specified) 33.6% | 2,900200ha
Forest 14.0% | 1,213000ha
Agricultural land 52.4% | 4,528300ha
Consisting of Arable land 36.2% 1,641000ha | of which
irrigated ~ 86
(~1,433000ha)
Permanent crop: 3.40% | 155500ha
Pasture 56.90% | 2576500ha
Hayfields 2.40% | 109600ha
Fallow land 1% | 45700ha
Total agricultural lan 100% | 4,528300ha

The strong economic growth of Azerbaijan challenges many of its ecosystemsuriiggh
grasslands, steppes and smserts suffer from overgrazing, unregulated construction,
contaminated soils and poaching of wildlifeh ashe lastemainingGoiteral Gazelles (Peper
2012).
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2.2.2. Major crops

The agricultural production in Azerbaijan is diverse. The major crops cultivated are wheat,
cotton, different vegetables, potatoes, wine and tobacaddition, barley, rye, oat, corn,

millet, rice, legumes, fruiteel berries, nuts, tea, olives and forage arepaso cultivatd®AF

2016) Other crops grown in Azerbaijacludesugar beets, sunflower seeds, saffron and henna
plant (Azerbaijans.com 2011a).

Only 20% of the national demand for grain is met lgctle rest is imported. The average
productivity per hectare is di7 Grain cultivation is divided into nmngated and irrigated
farming. Nonrrigated (rakfied) grain production is mostly done in the mountainous regions
where sufficient precipitatiooccurs, while in the lowland (plain) regigmrasn production
succeeds only with irrigation. Vegetables are grown in alwéheas certain focus on the
Lankaran region. Most potatoes are planted in the western regionly (maimfed)
(Azerbaijans.com 2011a).

The very labodntensive but highly profitable viticulture is maiatyied oubn irrigated land
(60%) in lowland areas, while the othe¥oiakes place in rdied foothill situations. There are
over 250 cultivategrapevarieties, mostly for wine production but also sold as table grapes,
raisins or currants (Azerbaijans.com 3011a

2.2.3. Animal husbandry

As mentionedbove animal husbandry is the other important land use seéterbaijan. It
encompasses, among othpranarilythe rearingf cattle and sheep, which mostly séwe
meat and milk productionn addition poultry isbred, and silkworms areaaisedfor silk
production (DAF 2016), but b&eeping is ofegionalimportanceas well(Azerbaijans.com
2011a).

Most of the livestock is grazed on pastures, whichagpreximatelg0% of Az er bai j and s
land resources (s€ab.2). The development of the numbers of the four most important grazing
livestock speciessBownin Fig. 7

Besides common cattle kept for meat andmekt production all over the country, ingheh
(Lerik-Yardimly zebutype cattleareraisedas well Buffaloes are most widespread in watier
lowland regions. Sheep husba (including goats) is maidgpendenbn grazing on summer
and winter pastures and hence on the natural forag@zebaijans.com 2011a).
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Fig. 8 Numbers othe most important grazing livestock species from 2000 t¢Stir8e: State Statistical
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After spending OctobehitoughMay on winter pastureés semideserts and steppes below
700ma.s.l. a largescale migration to the summer pastures in the mountain regions located

above IF00Om a.s.l. takes place at the end of (Maydert et al. 2015

The mobile pastoralism can be traced back to the beginning of the modern time system (Schmidt

et al. 2008). Unddisarist and socialist influeniteyas attempted several timesuppresshe

annual movement of herds of sheep. Furthermore, the introduction @dnragatulture for
largescale cotton production weadicallyreducing the winter pastures. After abandoning the
practiceof suppresag mobility, pastoralism was rganised in collective herds, which again
migrated regularly between summer and winter pastures (Neudert et al. 20&8)l\od@s,

the pasture area was again reduced signifisenacttyy i t h

t he

oterri

tor i

al «c

Garabagh, the sumerpastures in the Lesser Caucasus afanaff for many herds today,

wh i

2.2.4.

ch increased

Land ownership

t he

pressur e

on ot her

region

Since Azerbaijan gained its independence in 1991, the legislation regartingréa land
markets and land registers has thoroughly changed. Accothisidgd to changes in the
structure®f land ownership and land use. Tottage forms of landownership exist:

1 date ownership
1 public (municipal) ownership
1 private ownership

The state ownergigpudes land on which governmental authorities or military estates are located.
Mineral or water resources and nature protection areas nbefoally tothe state and cannot
be privatised. Land can only be purchased by Azerbai@ensgitforeign persons or
orgamsatons can merely lease land. Thaicipalitg a local setjoverning institution. The
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municipalities have their own property, budget and election bodies. The municipal land includes
land for different purposes and resestock land (Schmidt & Uppenbrink 2009).

2.2.5. History of land tenure and land use

The Soviet collectivisation of the 1920s and the privatisation in the 1990s were the two major
eventsin the 2@ century thaimpacted the formation dhe land use systeim preseniday
AzerbaijanThe consequence of collectivisatuasanextensiveaitilisation of almost all available

land areas, accompaniedabyast increase of arable land. On top of pratatisatiorled to

increased pressure on remaining arable regaused by the abandonment of fallow land
(Schmidt et al. 2008). The economy changed from a centralised to-erieatdetsysterand
SovietKolkhosesd Sovkhosgllective and state agricultural farms) were distributed among
farm workers and villagers (Neudert et al. 2015).

ThedLawon land reforrd i ssued in July 1996, set the b:
course of this, employees of collectivengaweregiven livestock and machinery resources.
However the pastures themselves were still controlled and administrated by collective farms. In
the following years, a dramatic decline in pastomismedresulting in the herding of just a

few animalgper family on common pastsraround their homed~or maintaining mobile
pastoralisntheywould have required bigger hetag allow for sufficient revenues to cover the

costs ofmigrationsand winter pasture ledbkeudert et al. 2015).

The legal basisor t he reorganisation of property ri
1999). Starting in 2000, arable land and meadows were privatised; however, pasture resources
continuedto be controlled by the stateshile newly established pastoral famesegiven an
opportunityto rent pastures from the state.

Along with the exploitation of oil reserves #medresulting increase wéalth in Azerbaijaa

rapid increasen pr i ces set i n. T hus,for shpep .and]goatt nheat pr i
exceedechte gr owt h rates of the price indélx for
Followingthe increasef meatconsumptionthe demand for mestarted to exceed tkapply

and picesrose along withricesfor other food products$n particularhigh prices for lamb meat
causedpastoral farmers to focus more on meat than on wool production, making sheep
production highly profitable. This profitability of sheep farming led to a new peak of livestock
numbers in Azerbaijan in 2008. In addition & thapid allocations of pasture resources in 2004
and 2006 already had indicated an increasing value of pastures. GDP gadevdmehgoned
increasen livestock numbers arniigherprices for such products add to this increased value
(Neudert et al.(15).

According toSchmidt & Uppenbrink (2009e agricultural production is organised in about

2,650 municipal cooperatives2 00 col I ecti ve far ms, 1@ farm
family farms. Since 1999, farmers ex@mptfrom all taxes and keasing system of land
machinesvasintroduced to support the existence of small farms. Since the breakdown of the
Soviet Unionthe share of the private sector in the agricultural produeisoheemxtremely

high. Although privatisation and the resgltsubsistence farming ensured the fabmers
livelihood, unregulated and uncontrolledgsatdn led to a deterioration of lands e . oDespi
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existing regulations, the present land use practices are dominated by an intensive utilisation and

frequenb ver expl oitation of the natur al resour ce:
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2.3. Overview of the landscape types in Azerbaijan (by Lena
Haeberlein)

2.3.1. Introduction

Azerbaijan is bordered by the Lesser Cautmasios southwest, the Greater Caucasnghe
northeast and the Caspian Seahe east,includingthe Absherorpeninsula where Baks
located

The immense lowlands are covered by steppesjesams and wetlands in the river deltas, at
lakeshores andin partadongthe coastline, which is more than l@80ong (ADB 2014Higher
up, the dry foothills connect the mountain ranges witimtigorlandareaTo the south near
thelranianborder, the Talish Mountaingth the Hyrcanian Foresise up close to theaspian
Sea
Nearly half oA z e r b aurfgcea(8600kmz2in tota) is covered by mountainous areas. Forest
ecosystems in floodpla@ndon mountainconstituteup to 11% of the territory, and 3% of
the territoryis usedas pasturiand or crop fields. Servieserts cover more than %0of the
countryods odAraelavlandn t he Kur a
Due to different climatic influencésee Gapter2.1) and the hugeariationin altitudes, the
landscapes of Azerbaijan are very dividvgemain landscape types can be distinguished (Walter
1974, Schmidt & Uppenbrink 2009; ADB 2014):

1. Forest ecosystems (floodplain and mountain forests)
High-mountain ecosystems (forests;apine and alpine grasslands)
Dry mountain shrubland ecosystems
Steppe and seiéserts ecosystems
Wetlands and coakexosystems

a bk own

2.3.2. Forest ecosystems

Approximately 1% of Az er b ai j ais &k coverachbg forasts €¢ADB 2014).s€lcan
be found in both the Greater (4 and the Lesser Caucasus¥{B4s well as in the Talish
Mountaing12%) and in the Kur&razlowland (2.86) (Schmidt et al. 2008).

The forests of Azerbaijan can be divided into floodplain forests and mountain forests. They all
havein common that they are mostly unofficially used for grazing, fuel wood and timber
production, often resulting ahighrisk oferosion (Gerasimov 2014).

Lowland forests

Due to the low precipitation in the lowlantls, occurrence dbrestshere is almgt exclusively
restrictedo floodplains In former timesthese forests were widely distributed, but due to their
mostly fertile soils, they are used for agricultweretost because of river development (Peper
2006). Todayelevant remains canly be found in the Garay&&irict Nature Reserve and the
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SamuYalamaregion(mainly in the newly established National Park). afbegominated by
White PoplarRopulus alb&Vingnut Pterocarya ptergcampaCommon Oaluercus rokubsp.
pedunculifiof@chmidt et al. 2008).

Mountain forests

These forests are found in the Greatel Lesser Caucasus and range from 5C&0@n®a.s.|.

The most common tree species are Oriental B&agus( orienjalisvo hornbeam species
(Carpinus orientafid Carpinus betulasd oaksAt the lower and midlevationsthe Georgian

Oak Quercus petsdaspiberigais most commqgrandatthe higher elevations up to the tree
ling the Persian Oak (@rcus macrantiter@inates. Other important speateisoth high and
lower elevations are the Caucasian Liria pegoniifplidsweet ChestnuC4stanea sgtiva
European AshFRraxinus excejsard Redud Maple Acer trautveitelhe vegetation chay

with altitude, but also depends ondkposureThe southern slopes of the Greater Caucasus are
dominated by oaks, maple, hornbeam angdihezeas the northern slopes are chaisadtéy
beech and oak (Walter 1974; Schmidt et al. 2008).

Hyrcanian Forestsn the Talish Mountains

The Hyrcanian Forestdose to the Iranian border and the Caspiarar@@aspecial type of
subtropical forest. They are rich in relict spestreduringthe ice agegavourable conditions
continued tgorevailin this rgionandtertiary speciesuch asrontree (Parrotia persi€zgspian
Locust Gleditsia cajpi€aucasian EldeAlfius subcordata) Chestnuteaved Oak Quercus
castanalif could survive here. Withhggh numberf endemicsthese foresthave aunique
character (Scharnweber et al. 2007).

2.3.3. High -mountain ecosystems

The subalpine and alpine grasslands, which are located above the tree line in the Greater and
Lesser Caucasus, are very rich in plant species (up to 70 different specie€Schrb@h®t al.

2008). Théounday between them is often hard to define, depending on humidéeyEosdire
andrangsfrom 2100to 2,700ma.s.l. (Walter 1974). Betweed0Q and B00m a.s.l. plant

species diversityasits highest. Thesgrasslandsvhich often contain maggophytesare still
mostlysurrounded by sedipine shrublandspmposeaf birches e.g.which formthe treeline

in manyareas

The alpine zone is charastel by grasslangBequentlyin the form of shorgrowingalpine
lawns (e.gwith Carex trisji§Walter 1974; Schmidt et al. 2008).

2.3.4. Dry mountain shrubland ecosystems

These ecosystem types can be found between 6000&md 4.s.1. primarilyin the eastern part
of the Greater Caucasus and along the lowéoathylls. They are characiss by shruHike
forests with Pistachi®igtacia mujicduniperJuniperus exgelssminel@sminum frutipamsl
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Almond Prunus fenzlipreheyoccur together with steppe and sde®rt ecosystems, as these
regions are affected by summer droughts and have a more continental climatdntivis not
for certainwhether these forests are of natural origthearesult of the long period of human

influence (Schmidt & Uppenbrink 2009).

Juniperus forests south of Altiaghaj

Juniperus excatghother juniper species grow on the slopes of the mountains in the Altiaghaj
region between 830 an@d0m a.s.|. Theyorm sparse forests and shrublands of xerophilous
tree speciesuch afrataegus orientadisicera ibewem Pyrus salicifolae to the high land use
pressure (grazing, burning, fuel wood collection), these landiscagibe more steppdike
characteof heath or shrublang(Schmidt & Uppenbrink 2009)

2.3.5. Steppe and semtideserts ecosystems

Steppe ecosystems

As all acrossthe former Soviet Union, steppe ecosystalssused to be widespreaal

A z e r b dowlgndsnfrons the Caspian Sea the dry foothills of the Greater Caucasus
(between 500/606n to 1,000ma.s.l.) (Walter 1974). Todayst of the steppesave been
transformed into crop fieldaccounting fomore than halbf thec o u n total yagrisultural
area.ln many areashere irrigation is not possible, the fmgegrazing in winter hded to
changes ithe soil conditions argpecies compositiosulting ira semuesert character.

Areas with a secondary steppe character can berfqlaces formerly occupiedveyodlands
(originally covered with searid tree speciesuch asPistacia mutica, Junippagcses Celtis
australisubspcaucasidscer ibericum, Pyrus sglitiédtiarned into steppes as a result of human
use.Remaining patches of steppe are dominated by gradsaes$-eather Gras${ipaspecies
Festucspeciesor Plains Blustem Bothriochlspecies(Walter 1974; Schmidt et al. 2008; Peper
2012).

Semidesert ecosystems

Naturally, serdeserts occur in Azerbaijan in the lowlands up &5@0t a.s.l. (Walter 1974).

As mentioned above, sedaiserts are also a result of degradation of former steppes due to
grazingThose that araot grazedhave beemised for irrigation agricultuj@tton and whegt

for decades, having a lower productogtypared to steppes.

The main types are wormwood sdeserts and saltwort sedeserts. The wormwood type is
dominated byrtemisia fragrans

The saltwort type is charaiet by various chenopodiaceous species $algola dendrpides
Salsola ericoides, Suaeda dendroides, Salizooftenendpatiag a salinity gradient with their
specific species compositions (Schmidt & Upper2dbtksee alsol@apter2.8).

Mud volcanoes in the Gakgstdrhe many mud volcanoes found within steppe anetissenrit
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ecosystems at the dry foothills of the Greater Caupssoly in the Gobustan region (most
within a circleof ~100km from Bakusee alsolaptes 2.8 and 4.3.),.are of special interest.

2.3.6. Wetlands and Coastal ecosystems

The Caspian Seasaremnant of the historicateanTethys(see alsol@pter2.6) is home ta
flora and fauna witimanyancient speciesuch adive sturgeon species @0of the world's
population) and the Caspian Seaté caspica

Due to the fluctuating sea lexwke shorelinbostshighlydynamic wetland systethatare used
by millions of migratgr wntering and nesting birds (sémer.4and2.9.

The plant communities in the wetlands are mainly dominated by widespreaduspea®s
Common ReedPfiragmites australisrushes Juncuspecies Many wetlands are places of
salinzaion due to sinking water levelghe summerTwo lakesAghgoland Sarisware the two
most important wetlands in th@erior lowlands surrounded bgxtensive reed belts. Besides
GizilaghaBay the two coastal wetlands described below are of particuldanmo@g¢Schmidt et
al., 2008).

SamurDavachilowlands

The rare sand duhegoon complex is located in tieth of Azerbaijan in a flat plain between

the Caspian coast and the foothills of the Greater Caucasosmphex (around ki long)

behind the sandy beach consists of dunes and lagoons on clayey ground. The lagoons are
irregularly flooded by sea water. Between the bare Blameginus casfiamarix ramosissima
Populus allzand plantedPinus brutiaccur, as well as reed vegetation, psammophytes and
halophytes. 230 bird species have been recordedardtbrthe vast reed belksrve asan

important nestingtsi for many species (Schmidt et al. 2008, Schmidt & Uppenbrink 2009

Kurariver delta

Originating inTurkey andtraversingGeorgia, the Kuraeaches the central lowlands of
Azerbaijan and finally forms a vast delta before flowing into the CaspiafteEélae Volga
River the Kura is the second biggest contributing stream to the Caspian Sea.

The delta cover®9,000ha with large reed belts and shallow seawater areas. It has three outlets
two of which are artificial. Threntiredelta is grazed extensively sexdes aan important area

for breeding and resting birds. 220 bird species have been redbesviretlandSchmidt &
Uppenbrink 2009).
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2.4. Birds of Azerbaijan (by Dina Valeeva)

2.4.1. Introduction

Consideringts territory of only 8600 km2, Azerbaijan is particularly rich in birds (AOS 2016).

By the early 2000s, 372 bird species had been recorded in Azerbaijan, including 107 resident
species, 139 summer residents, 95 migrants and wintering species, 28 accidental visitors and 3
probally extirpated species. In addition, there were unconfirmed records of another 8 species.
Bird species found in Azerbaijan belong to 17 orders and 58 families, which includes 220 species
of nonpasserines and 147 passerines (Patrikeev 2004). Otherrégyikes by AOS (2016)

and Musaev et al. (2000): more thato 48 all species are sedentary. A high percentage of
sedentary species can be explained by the high diversity of attractive habitats and the mild
climate. Nearly Zf% of bird speciespend the wter herewhile migrating birdmly constitute

a relatively small percentéajsout 10%6).

With 144 speciewater birds are particularly diverse. Less th#nafGhese wataetependent
specieseston the territory of Azerbaijan; the remaimgngintering or recorded on migration.
Their most important wintering arestinggrounds are founalongthe southwestercoast of
the Caspian Sead in somef thewetlandsn the KuraArazlowland Musaev et al. 2000)

A vertical distribution of bird species numbeapparentThe lowlandoothills region is richest

in species, while the forested mountain d&@dsfewer speciefn the high mountainsird
diversity is théowest with more species recorded in the Lesser Caucasus compared to the
Greater Caucasus.

Underzoogeographical aspethe avifauna of Azerbaijan is heterogenic: Palearctic, European
andSiberian species well aendemics of the Mediterranean megiocur. The Mediterranean
aspects prevalen{Musaev et al. 2000hiscombination ofvifaunaelements mosikelyarose

during the Quaternaperiod. No birds are endemic to Azerbaijaly, butseveraspecies and
subspecies endemic to the Caucasd®r Talish Mountaineccur in the country (Patrikeev
2004).

Currently there is only a small numbétocal birdwatcherand scientific studies more or less
came to an endlith the breakdown of the Soviet Unions ery likely that more species will be
added tothe list, as more foreign birdwatchers visit the country. For example, even birds
breeding in Azerbaijasychas theBarn Owl, were overlooked before and wehgrecorded in

2006 Hchmidt et al. 200Byartalnov et al. 2011). Some spdwgs beemewly rediscovered
afteralongperiodof no research awererecorded for the very first time, as showndmyn&it

et al. (2008who mention thatin contrast tahe figuresgiven above, a total 804 species of
birdshave beernecorded on the territory of Azerbaijan since the 19th century. Many interesting
ornithological issues remain to be studied in the.future
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2.42. Ecosystemcomplexes and species compaosition

Azerbaijan can be divided irftge ecosystentomplexes, which all contribute to this small
countryp s | ar g e: fdastoatosysternss hgloyntain ecosystems, dry mountain
scrubland ecosystems, steppel semidesertecosystems, wetland and coastal ecosystems
(Schmidt et al. 2008ge als€hapter2.3). FollowingMusaev et al. (200@)e territory can also

be divided into two zoogeographical regions: Caucasian andiV8stAkian,and further,
followingPatrikeev (2004nto seven avifaunal regions: 1) Greater CaucasuseRJaegsasus

and Zangezur, 3) Nakhichevan Low Mountains, 4) Talish -Eamtith 5) Central Low
Mountains, 6) Central Lowland, 7) Caspian Coast.

The following descriptioof the six ecosystecomplexes followSchmidt et al. (2008)oday
forestscover less than 22 of the country. The distribution of forested areas is very uneven.
Small remnants of Azerbaijiwland coastal forests are located indhh near the Daghestan
border. A high diversity of passeriras loe found ihistype of forestCommonNightingale,
Redbreasted Flycatcher, Great and Blue TitsEamdsianChaffinch are the most common
speciestEurasiarBlackbird, Golden Oriole, Green and Great Spotted Woodpeckeatsatan
found there. Eurasan Kestrel Common Buzzard ariurasiarHobby are the most common

raptor species of the coastal forests. Riparian forests in the Central Lowlands are attractive for

Imperial and Lesser Spotted Eagles, Black Kites, Sparro@hd®Blesk Storks. Stodkoves
EurasianHoopoes and European Rollers can be found asalegly withmany songbird
species.

The forest belt of the Greater Caucasftexs suitable breeding habitat fdditionalraptor
speciesuch a8ooted and ShoetbedSnakeEaglesEuropearHoneybuzzard, etc.

The avifauna of the forested areaghefLesser Caucasus is generally similar. The species
composition of the lower Talish Mountaiesembles that of any European bieaded forest.

Many specidanown from the Greater and Lesser Caucasus occutobefgreat Spotted and

Green Woodpeckers are common from the foothills to the upper tresvHileeBlack
Woodpeckeronly occur in old and undisturbed beech and oak forests. These are als® good site
for Stock Doves and Wood Pigsohawny and Longared Owls. The most interesting among
songbirds is the Sombre Tit.

The high mountains of the Greater and Lesser Caucasus can be divided Halpiseland

alpine as well as snival and nival regionBuring trips into the mountains, the sky should
regularly be scanned for raptors, among them Golden Eagle, PeadgpimEurasiarKestrel,
EurasiarGriffon andLammergeiefThe endemic Caucasian Black Grouse is restricted to birch
and willow scrub witburrounding meadowegetweerl,800to 2,500m a.s.l. Caspian Snowcocks

are quite widespread in the alpine zone. Hunting Alpine Swifts are common all over the
mountains.

Dry mountain scrubland ecosystems are found at elevations around 6000G6mM1
predoninantly in the eastern parts of the Greater Caucaatiower altitudes along the dry
foothills.EurasiarGriffons and Egyptian Vultures find nesting sitékeamwrliffs, while Cinereous

Vultures build their nests in old juniper trees. Typical songbirds of the arid woodlands are Rock
Sparrow, Rock Nut h &reattrand Lisssan Whitethroats 6 s War bl er
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Most of the aginally widespreadsteppe ecosysteméave nowdaysbeen convertedinto
cultivated landVarious types of wormwood steppe dominate around the Mingablasstr
Reservoir. The widmpen areas hold characteristic steppe anddesemt species such as
Isabelline Wheatear a@GdeaterShorttoed Lark.

Similar to steppe regions, feeni-desertsalso underwent dramatic changeday semidesert

areas of manifold character can mostly be found in the lowlands throughout the entire country.
The | argest part of Az er brid semidesedt.Crestan dasktaadl zor
Isabelline Wheatear are among the most characteristic inhabitants of this type of ecosystem.
Other species occurring in such gpeid areas include Corn Bunting, Lesser -RienttLark

and Hoopoe. Small numbers of Blaekied Sandgrouse breedha dry semdeserts of the
ShirvarPlain.

Azerbaijan shares theo r ladyé@stsinlanbody of waterthe Caspian Sebhe coastal regions
arehighlydynamic anaffer important habitatfor numerous nesting, wintering and migratory

bird species. Along the shoreline, coast&nds the Kuradelta, islands and lowland forests
provide a broad range of habitats. In the coastal ,regi@d colorgés of Pygmy Cormorants,

Little and Cattle Egrets, Squacco Heed Glossy Ibis can be observed. Spoonbills are rare;
Greater Flamingos are irregular breeders at GizBagha)etlands in tleeo u n interigr @re

mainly mfluenced by the Kura and Af&/ers. The most important water bodies are the lakes
Aghgdland SarisuAlmost all lakes and marshes are inhabited by Whiskered ansiMybde

Tems. The large mixed colonies of herons, cormorants and terns can be very impressive. Many
waders breed on wet ground around the lakes. Breeding ducks are Mallard, Garganey, Red
crested Pochard, Ferruginous Duck and Marbled Duck; other typical residentirspgke

wetlands of the Central Lowlands include Great Crested and Little Grebes and Purple
Swamphens. The dominant raptor of these wetlandsksirdmanMarshHarrier. Numerous

small songbirds build their nests in thesreed

The lakes and wetlandihin the Central Lowlaaglay a key rol®r wintering populations of

water birds from the large areas north of the Caspian S&&z er bai j ands | akes
most important wintering sites tbe Whiteheaded Duckn the world. The shallow waters of

Aghgo] Sarisand Mahmudchaétract Greater Flamingos.

2.4.3. Migrations

Every yearmillions of birds leave their breeding grounds instkuta reach their wintering
grounds further south, e€.gn Africa, Arabia or India. The barrier function of mountains and
open water causa concentration of migrating birtlsis is also true Azerbaijan. One of the
most frequented migratiooutesd the Eastern Caucasus/Casgigway(from Eastern Europe
and Western Siberia to Middle East and East Adricajsses the count(ideiss & Gauger
2011) An estimated Q0 millionwater birdslonecrossAzerbaijan during migration, and.2
million water birds winter here, among them ngioballythreatenedpecies (Gonner et al.
2011).

At least one place in Azerbaijan can be considered a hotspot for bird migration. Eighty
kilometres north of Bakthe foothills of the Greater Caucasus and the Caspiactdsa
bottleneck at Mount Besltmag(seeFig. 9), fordng migrating birds to pass through an only
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threekilometresvide coastal plain (Heiss & Gauger 2BiElss 20)3Migrating birds may be
encountered almost yeaund, but the best times with the maosticeable passage are
April/May and September/Octobes¢hmidt et al. 20p8asserine migration is mainly restricted
to the coastal plain. Along the coastitreng migratry movemenof terns, gulls and ducks is
noted,while raptor migration is rathgeak and mainly restricted to the adjacent mountains. The
entire region has a high value for international bird protection (Heiss & Gaugkiei2811
2013.

PR Sl T3 z DR s F
Fig. 9: The area dtlountBeshlarmagwith important migration routes (red). The barrier function of the Greater
Caucasus and the Caspian&zahto a concentration of migrating birds at this point. Dotted line = weak migration
route through the Greater Caursadroad line = main migration route through the lowland, narrow line = coastal
water bird migration routéSourceHeiss & Gaugez011)

2.4.4. Anthropogenic influences

The influence of different anthropogenic factorghenlife and ecology of most birds was
important duringnuch of theformation of the current species composition. Sontkesé
factorslead toa total or selective decreasethe numbers of birds armtcasionallyo the
disappearance of oneroorespecies. Other factors, howebvawe a posite effect on certain
bird speciefMusaev et al. 2000)

Many ecological problems are only now beginning to receive broader awareness or any political
backingn AzerbaijarfSchmidt et al. 2008)1ain threats for birds are thestructiorof habitats
(e.g.forest cuttingdrainage ofvater reservoirs, urbsaton, disturbance by grazietr.), illegal

hunting, oilproductionand transportation (especially in the Caspignd8esdectric ling®tc.

(AOS 2016).

Azerbgan is one of the oldest-dililling countries in the world. As a result of more than 150
years of production, large areas throughout the coastal region are polpadte@ikoils are a
serious problem, especially on the Absheeminsula and at sites where exploitation ceased,
leaving behind an oil pond after the deconstruction dfitliegequipment. Attractive for birds
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due to theirwatdri ke surf ace, especially at manyght , t
wetland species. Oil pollution ladésoextended to the Caspian.Sgeveral incidents resulted in

the death of tens of thousands of waterfowl along the coast of the Absheron Peninsula and Alat
archipelago$s¢hmidt etla2008.

Poaching is a major threat to many bird species. The idea that Red Book species require
protection from hunting has not yet gained public acceptance. Hunting is very popular in the
country and local men often sell bundles of freshly shot birds, both common and ratteg along
roadsides. Most wetlands are regularly visited by hpatelrsn many regionthe activitiehave
evenbeencommerciaedwith the selling of shot birds. Speciesmtrest are mainly ducks,

coots and geese. In satesert areas, Little Bustafésrax tetraare davouredarget Withthe
emergence dhcidence®f avian fluthe poaching of birds temporarily decreased, as hunters
were intimidated by possible eansncesSchmidt et al. 2008)

Manmade structures particularare known to threaten the passage of migrating birds at such
concentration points, and any risks incurred by migrating birds can be derived from their
migrationbehaviour Flight heighttzove ground level (given inang.l.) is clearly an important
parameter in assessing the collision risk for the observed individuals. Hying luvds are
confronted with the highest density of anthropogenic obstacles, the risk of collision increases
with decreasing flight height. Thus a flight height between 0 aral¢D is regarded as an

6i mmedi ate risk®& for migrants owing to exist
traffic and hunting. From 51 to 20(a.g.l. no immediate rkscould be identified, but in the

wake of infrastructural developmsath asvind farms or high buildings, this would lead to a
Opossi blé& Theuf é&i ghts mbhegli agehrdgardedhds-tisk,ebecaubeOno
conceivable future constiionis will exceed this height, and thus were characterised as being of
O6no i mmediate o0& Ppbesmbpbeanhusdoarereifeskence f
linked to their search for optrwind conditions. At the Besdnimagbottleneck northerly

winds dominated in both seasons, with a strong westerly component integgemally in the

spring, hese wind conditions lead uofavourabléenead winds, whose detrimental effect on
energy consumptighe migrantoffsetby electindow flight heights. One of the main threats to
individuals migrating below ®B0a.g.1. through the coastal plain is the dense network of overhead
power lines supplying electricity to several villages and an oil production areaeP@ser lin
known to entail collision hazards (Heiss 2015).

According toAOS (2016)power lineposea threatto birds yearound Raptorsand many
passerine birds perish mainly during roosting. Other birda quitbk and linear flight perish
from collidingwith electric linegspecially during strong winds or when fog occuridinest
mortality ratesccur during wintering and migratidrfocussedearch for birds killed by power
linescouldreveal information about unsafe power lines.

Wind turbinesra largesized obstacles, and direct collisions with rotors and wind turbine towers
have been observed. The construction of wind energy plants, especially in the narrow coastal
plain between the Greater Caucasus and the Caspiaiill Sedouslgffectbird migration and

might be a seriodaturethreat to many bird species. It is difficult for migrants to avoid wind
energy plantglue tothe narrowness of this area. Along ridges of coastal foothills, which offer
excellent wind conditionthie construction of wind energy plants would negatfelgtraptor

migration. Offshore wind farms along the coast of the Caspian Sea would alsirbage a

37



Landscape-ecological Excursion Field Guide Azerbaijan

impact on migrating birds, killing high numbers. Here, detailed studies should be conducted
(Heiss & Gauger 2011, Heiss 2015).

The following anthropogenic influences on birds are described in Musaev et al. (2000).
Deforestation in combination wigitensive animal husbandry not polsesa threat to habitats

and speciedut it also leads to severe erosillearcutting and transformation of forests and
scrublandsnto agricultural land lead #osignificant decrease of bird population densities.
However, changing the forests to orchards doesppetr to havedramatic influence on bird
communities.

Pesticides used in agriculture can have indirect and direct effects on birds. Poisoned individuals
usually have lower fertillgtesandaloweractivitywhenfeeding the chiclend sometimesven
abandorther nests. Birdmay alste killed outright due fmoisoning. Nevertheless, agricultural
activitiesdo not onlyhave anegativempact For some specigbere can alsbe advantages.
Duringthe periods of seedirgproutingand harvestindiuge flocks of birdspmprising one or
severalspecies, concentrate in the fields, following theglslaand harvestanachines and
collecting the soil invertebrataat are being turned up durisgl tilage (e.gWhite Storks,

raptors, many songbirds).

Associations with livestock can be frequently observetMasternyellow Wagtails, Common
Starlingsand CattleEgrets). Birds catch the insects flushed by grazing herds, and also collect
ectoparasies from the | ivestockds ski n .forpgdatyy bi r d
horses and other livestodkany synanthropic bird species benefit from human food waste or
grain losses during harvesting as food sources angaffonsbuildingsas nesting sites.

In conclusion, on the one hand, anthropogenic factors are dangerous for rare, lycological
speciasal species ofor large birdghat are attractive as huntiteygets On the other hand,
anthropogenic processes can bring bemeétsdy to small birds witlahigh ecological plasticity.
Previousstudiesprimarily revealedjualitativerather than quantitativehanges in bird species
composition in the country.

2.4.5. Bird conservation efforts and Important Bird Areas

Sincebirds are comparatively easy to obsémeeyse ofr sound monitoring system not only
allows the detection phrticular population trends, lnitdscanalsoserve as bioindicators for
the condition ofhe ecosystestheyinhabit(Musaev et al. 2000, Gién et al. 2011).

Setting upprotected areas is the basic way for conserving ecosystentiagthose important

for birds(Musaev et al. 2000 Azerbaijantwo Strict Nature Reserv&izilaghapnd Aghgdl

were founded especially for hirdsth an emphasis omater birdsin particulgrbut other

reserves with lower protection statumich a® S a mu k h -hpnting §rexr vtehe i sl and
and other sites weestablishetb protect lirds. Great numbers of water birds occur on the lakes
Sarisyup to 50M00individualy Mahmudchal@p to 40000), the Kurastuary (to 7600), and

along the Abshere@obustanseashore(betweerthe islandof Pyrallahyand Cape Pirsagat;
20Q000)(AOS 201k

An effective protection dhesewintering and breeding areas would ensure the conservation and
integrity of the bir dSp&ciademphashauid beglacemam daret he i r
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speciese.g, thoselisted in the Red Book of Azerbaijan, but special measareashe fght
against poaching, and the conservation of nesting or roosting sites simpldnbented as
well and atdasta generaattemptshould be made to improtree environmental legislatiand
itsimplemerdtion(Musaev et al. 2000).

To foster the prote¢ion of birdsas well atheir habitatswhich also includether parts othe

biodiversity for which many birspecies serve asnbrella species, Birdlife International
developed the concept of Important Bird Areas, desasbéallowsn Birdlife (2016ap T h e
selection of Important Bird and Biodiversity Areas (IBAs) is achieved through the application of
guantitative ornithological criteria, grounded iowate knowledge of the sizes and trends of

bird populations. The criteria eresthat the sites selected as IBAs have true significance for the
international conservation of bird populations, and provide a common currency that all IBAs
adhere to, thus creating consistency among, and enabling comparability between, sites at national,
continental and global levels. It is crucial to understand why a site is important, and to do this it is
necessary to examine its international significance in terms of the presence and abundance of
species that occur there,yearund or seasonally. 6

Following Birdlife (2016b) for tHeuropeegion which Azerbaijan is paot, 020 I BA cri
have been developed for the selection of IBA§hese allow the identification of IBAs, based

on a siteds i nt erThraatened hird $pgesi bh@oogregadony bied sfeaes,: a )
c) Assemblages of restrictadge bird species, d) Assemblages of Westreeted bird species.

Criteria have been developed such that, by
the international imporiae of a site for a species may be ca&eafyant three distinct
geographical l evel s: a) Gl obal not(apphcabldarr i t er i

Azerbaijan] Eur opean |pteasesddrdifé Q@e6brr i t eria). o6
Accordng to these criteri&3 IBAs were identified Azerbaijan, coveriraytotal 0f833242ha

(Birdlife 2016cseehere also foalist of all counies | B A s amounts kaapgrdximately

95% of the countryds terr it ohalitats ilmthedcoumtity.i c h r
However, itshouldb e st ressed that an | BA i swhlhhisal yé a
therefore not automatically protected. It should be protected by special conservation instruments
(national laws, international cortiars; Birdlife 2016a); only a part of the 53 Azerbaijani IBAs
currentlyholdthe status of a protedtarea (see their categorigShapter2.5).

The best available map depicting 52 of the today 53 AzerbaijanstidsasFig. 10

A non-governmental orgeaton engaged in bird assessment and conservation since 1986 is the
Azerbaijan Ornithological Society (AOS, for details see their website at www.aos.az).
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Fig. 1Q Location, area and criteria category of Important Bird Areas in Aze{Baijace: Heath et 2D00)
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