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2
Material and Methods
2.1
Sites, Ecosystems, and Objects studied
The lists of sensitive sites for GT as well as proposals on the ecosystems and objects for subsequent biodiversity monitoring for each littoral state are as follows.

2.1.1
Azerbaijan

Sensitive sites:

· Samur-Yalama – forest (forest flora and fauna as priority groups) and freshwater ecosystems

· Divichinskiy Estuary – wetland ecosystems (birds as priority group)

· The Kura River Delta– freshwater ecosystems (flora, fishes and birds as priority groups)

· Gyzyl-Agachskiy Protected Area – marine ecosystems (Big and Small Gyzyl-Agachskiy Bays) and wetland ecosystems (flora, fishes and birds as priority groups)

· National Park “Girkan” - forest ecosystems (flora and fauna as priority groups)

Ecosystems for monitoring:

· Marine (bays and estuaries)

· Freshwater (rivers and lakes)

· Wetland

· Forest (relic and coastal)

Objects for monitoring:

· Wetland vascular plants (grass, bush and tree species)

· Coastal vascular plants (grass, bush and tree species)

· Fishes

· Amphibians

· Reptiles

· Birds

· Mammals

2.1.2
Islamic Republic of Iran

Sensitive sites:

· Miankaleh Wildlife Refuge and Gorgan Bay (flora and fauna as priority groups)

· Fereydoonkenar Wildlife Refuge (flora and fauna as priority groups)

·  Boojagh National Park(flora and fauna as priority groups)

· Anzali Wetland: Selkeh, Siahkeshim, Sorkhangol (flora and fauna as priority groups)

· Lavandevil Wildlife Refuge (flora and fauna as priority groups)

Ecosystems for monitoring:

· Marine (gulfs, bays and estuaries)

· Freshwater (rivers)

· Wetlands (coastal)

· Forest

Objects for monitoring:

· Algae (phytoplankton)

· Vascular plants

· Invertebrates (zooplankton)

· Fishes

· Amphibians

· Reptiles

· Birds

· Mammals

2.1.3
Republic of Kazakhstan
Sensitive sites:

· Novinskiy Reserve - wetland ecosystems (birds and mammals as priority groups)

· Ural River Delta - wetland ecosystems (flora, birds and mammals as priority groups)

· Komsomolets Bay - marine ecosystems (birds as priority group)

· Aktau-Buzachi Reserve – desert ecosystems (birds and mammals as priority groups)

· Karakiya-Karakol Reserve – freshwater ecosystems (birds and mammals as priority groups)

Ecosystems for monitoring:

· Marine

· Freshwater

· Wetland

· Desert

Objects for monitoring:

· Wetland vascular plants (grass, bush and tree species)

· Coastal vascular plants (grass, bush and tree species)

· Invertebrates

· Fishes

· Amphibians

· Reptiles

· Birds

· Mammals

2.1.4
Russian Federation

Sensitive sites:

· Sub-aqueous part of the Volga River Delta (avandelta; marine and wetland ecosystems: vascular plants, birds and mammals as priority groups)

· Area of former river-beds and hillocks adjacent to the Volga River Delta (“Il’menno-bugrovye” sites: wetland ecosystems: birds and mammals as priority groups)

· Small Zhemchuzhnyy Island (marine and wetland ecosystems: birds as priority group)

· Kizlyarskiy Bay (marine and wetland ecosystems: vascular plants, birds and mammals as priority groups)

· Samurskiy Forest (forest and wetland ecosystems: plants and birds as priority groups)
Ecosystems for monitoring:

· Marine

· Wetland

Objects for monitoring:

· Wetland vascular plants

· Coastal vascular plants (grass, bush and tree species)

· Birds

· Mammals

2.1.4
Turkmenistan

Sensitive sites:

· Atrek River Delta and Gasankuli part of the State Nature Reserve Khazar

· Ogurchinskiy Island (area of the State Nature Reserve Khazar)

· South-Cheleken Bay

· Turkmenbashinskiy, North-Cheleken, Balkhanskiy and Mikhailovskiy Bays (northern part of the State Nature Reserve Khazar)

· Kiyanly Bay

Ecosystems for monitoring:

· Marine (the Atrek River delta)

· Wetland

· Desert (sandy, clayey and brackish)

Objects for monitoring:

· Wetland vascular plants

· Coastal vascular plants (grass and bush species)

· Fishes

· Reptiles

· Birds

· Mammals (Caspian seal, true otter, goitered gazelle)

Observations in all littoral states and at all sensitive sites chosen will be carried out in all seasons – all-the-year-round.

2.2
Field Methods

It was an intention to make field studies in all littoral states as similar as possible. That was done through general and personal discussions at workshops, correspondence via e-mail, and correction of methodology for future BMP at the Interim Meeting in Baku on 24-25 May, 2006. However, it is clear that field methods in each littoral state had (and will have) differences at least due to the experience of the scientists involved into the study.
The most general features of the field methods used were as follows.

General Approach:

· In general, traditional (routine) geographical, landscape, botanical and zoological methods were applied

· Remotely sensed observations such as satellite images were used optionally (mainly for the coastline and coastal ecosystem study)

· Besides that cartographic data (thematic maps, as well as topographic maps) were used for coastal sites inventory, assessment of possible ecosystem changes and human impacts

· During the fieldwork, visual transport and on-foot traverses were made over the entire study area

· Standard route botanical and zoological field studies were planned in such a way that main communities should be covered by studies
· They were also organised in a way, which provided a possibility for recording of maximum possible number of plant and animal groups inhabiting the study area and Red Data Book species would be studied

· Route and grid sampling were accomplished taking into account all environmental and landscape types, impacted areas inclusive

· Key sites were thoroughly studied by means of environmental profiling at various distances; all landscape components were described along the profiles (transects)

· The same transects were used for floral and faunal surveys

· Correction of thematic maps (e.g., maps of vegetation) constructed in the course of office studies was done by the indices of ecosystem boundaries, environmental state of key biotopes and species populations, state and geographical location of rare plant and animal communities, priority of habitats and species for protection, etc.

· At terrestrial locations, fixed photographic points were established for routine recording of images by digital cameras

Botany:

· Composition of flora as well as floral quantitative studies were carried out by both route observations and grid sampling

· Vegetation types were described in connection with their habitats; succession (renewal) phase, age structure, growth class (for forest communities), human impact, degradation degree, etc.

Zoology:

· Zoological studies were accomplished according to the methods accepted in each littoral state
· Composition of fauna as well as quantitative faunal studies were carried out by both route observations and grid sampling

· Observations on animals were carried out mainly at sites chosen by the specialists of Protected Areas

· Observations of local (resident) birds took place in co-ordination with floral and faunal surveys

· Ecological state of local (resident) birds as well as status of migratory and wintering populations was assessed, especially where they have regional or global significance

· Birds were observed by means of binoculars and telescopes on tripod

· Bird observations included study of bird fauna composition, presence, and abundance of resident, migratory, and wintering birds, number of breeding pairs, etc.

· Visual records of birds were provided in conjunction with photography

· Mammals were detected by direct visual observations as well as registered by their burrows, footprints, skeleton remnants, droppings, etc.

· For some key species of mammals, specific methods were used to quantify their population size and structure

· Changes in the state of animal populations were studied in connection with possible changes in their habitats and the human impact level

Protected Areas:

· Protected areas were studied from the viewpoint of their area representativeness, effectiveness of nature protection measures and ability for rehabilitation

Environment:

· Meteorological characteristics such as air and water temperature, air humidity, wind velocity and direction, precipitations, degree of cloudiness, etc. were recorded in the majority of observations fulfilled

· Soil type were studied optionally

Marine, brackish-water and freshwater sampling

· Location of marine, brackish-water and freshwater stations was determined by means of GPS

· In the course of marine, brackish-water and freshwater studies, water temperature, water salinity water transparency (NTU), pH, oxygen content, etc. were measured
· Visual observations on oil slicks, drifting algae, areas with roiled or frothed water, etc. were fulfilled in parallel with instrumental measurements

· Sampling of plankton (3 replicates) was carried out by Bongo net (Ø = 45 cm)
· Nets with mesh sizes of 64 μ for phytoplankton, 110 μ for zooplankton and 335 μ for ichthyoplankton were used
· Samples were preserved in 4% formaldehyde and kept in the labelled and coded containers

· Samples were surveyed under an invert microscope; in order to count the planktons, the plankton chamber with a volume of 1 cub. cm was used

· Macrobenthos samples (3 replicates) were taken using the Van Veen Grab (0.025 sq. m)
· Benthic samples were washed in the field using sieves of 0.5 mm mesh size, transferred to plastic containers and fixed with 4% formaldehyde

· In the laboratory the macrofauna samples after addition of ethanol were coloured by Bengal Rosa
· To identify some invertebrate groups, microscopic photography was utilized

· Diversity index of Shannon (H’), Simpson Index (λ) and evenness index (E) were calculated for data analysis and presentation
2.3
Methodology of the CCS Mapping

At the Inception Phase of the Project Implementation, team of the Environmental Agency ECOPROJECT, member of a regional consortium contracted for implementation of the CCSI Project (see above) prepared GIS-based maps (MapInfo 6.0) of coastline for both entire Caspian Sea and coastline of all five littoral states (Republic of Azerbaijan, Islamic Republic of Iran, Republic of Kazakhstan, Russian Federation, and Turkmenistan) participating in the Project. Topographic base maps were delivered to all NPLs. Later on the coastline of these maps was corrected basing on the satellite images of 2006 made by LANDSAT-7, which were bought, analyzed and prepared for use by the team of the Kazakh Agency of Applied Ecology (also a member of a regional consortium).
Landscape maps were constructed in a routine way on the base of existing publications; own data of the CCSI Project team members and archived materials of research institutes, local universities and other scientific organisations in each littoral state.

Maps of Caspian Sea coastline were constructed using as an analogue a map of The Coastal Systems of Europe, which was done within a framework of project implemented by The European Union for Coastal Conservation (EUCC, 1998). Explanations necessary for the map construction are presented at a site: http://www.coastalguide.org/typology/typrcol.html. However, it was decided to use more detailed classification represented in a Table 2.1 (see also Annex 2). Detailed elaboration of map was proposed to do using three-letter abbreviations given in Table 2.1.

At the beginning of work, it was considered desirable to construct more maps (up to 24) able to characterize environment of the Caspian Sea coastline in a more detailed way. Their approximate list was discussed at the Inception Meeting, which took place in Baku on 12-13 January 2006 (CCSI, 2006 a; Annex 3). However, taking into account the Project Timeline it was concluded that this work is too labour consuming and not all littoral states will be able to finish it in time.

Existence of a certain type of coastline within the boundaries of each littoral state was agreed to designate by a sign «+» in appropriate cell of table (see Table 2.1). Dashes in Table 2.1 show that this type of coastline is absent in the country. It was agreed also that it would be worthwhile to present examples of various types of coastline in each littoral state (photo were welcomed). Besides, it was agreed to characterize human impacts in this table taking, as a basis an approach used in a similar project carried out for the Baltic Sea (HELCOM, 1998). Complete text of this publication is represented at site: http://www.helcom.fi/publications/bsep/en_GB/bseplist/ (Baltic Sea Environment Proceedings, No. 75: BSEP 75). Characterizing human impacts on the coastline (see Table 2.4 below); it was decided to use not the classification of biotopes, as it is extremely complicated but to take the classification similar to the classification of biotope complexes (see Table 2.1).

Table 2.1
Invented example: Main types of the Caspian Sea coasts and human impacts on them in the five littoral states

	Code
	Coastal site type
	Azerbaijan
	Iran
	Kazakhstan
	Russia
	Turkmenistan

	HRC
	Hard rock cliffed coasts
	+
	-
	
	CG
	-

	HRP
	Hard rock coastal plains
	СА
	-
	+
	
	-

	SRC
	Soft rock cliffed coasts
	
	
	
	
	+

	SRP
	Soft rock coastal plains
	
	
	
	
	+

	SKC
	Skerry coasts
	
	
	
	
	

	SGS
	Shingle / sandy spits
	DR
	
	DR
	DR
	

	SSB
	Shingle / sandy beaches
	CA
	
	
	
	

	COD
	Coastal dunes
	
	
	
	
	


Table 2.1 (continuation)

	Code
	Coastal site type
	Azerbaijan
	Iran
	Kazakhstan
	Russia
	Turkmenistan

	RRT
	Reed & rush thickets
	
	
	CN
	
	

	MUF
	Mud flats
	
	
	
	
	

	WET
	Wetlands
	
	
	
	
	

	SAM
	Salt marshes
	
	
	
	
	

	OBA
	Open bays
	
	
	
	
	

	SCB
	Semi-closed bays
	
	
	
	
	

	LAG
	Lagoons
	
	
	
	
	

	COL
	Coastal lakes
	
	
	
	
	


	RID
	River deltas
	
	CW, CP
	
	CN, CP
	CA

	EST
	Estuaries
	CP
	
	
	
	CP

	SOI
	Solitary islands
	
	
	
	
	

	ARC
	Archipelagos
	
	
	
	
	

	ADM
	Engineering structures / Dams
	
	
	CD, CM,
	
	


Characteristics of the Caspian coast biodiversity are essential for the CCSI. As a first step, it was agreed to characterize biodiversity of comparatively large taxonomic groups of plants and animals using two main indices:
(1) Total number of species recorded in the study area, and
(2) Number of species included into Red Books (RB) of various ranks (this was considered
to be priority-driven).
Therefore, it was agreed that biodiversity of each coastal site studied in any of the littoral state participating in the Project will be characterized by somewhat like a record card (see Table 2.2). It was decided to produce such tables with indices 2 а, 2 в, 2 с, etc., as many as possible (according to the data available in each of the littoral state participating in the Project).

Table 2.2
Invented example: Record of plant and animal species of the coast (or segment of coast) of I.R. Iran

	Group
	Species total
	Included into RB*
	Species dynamics
	RB species dynamics**
	Comments

	Algae
	78
	7 (0-5)
	(
	( (+2)
	

	Lichens
	89
	5 (1-4)
	(
	( (-1)
	

	Mosses
	12
	4 (2-5)
	(
	( (-1)
	

	Vascular plants
	222
	12 (0-5)
	(
	(
	

	Plants total:
	401
	28 (0-5)
	(
	(
	


Table 2.2 (continuation)

	Group
	Species total
	Included into RB*
	Species dynamics
	RB species dynamics**
	Comments

	Invertebrates
	99
	5 (2-5)
	( (+2)
	( (+1)
	

	Fishes
	68
	5 (0-4)
	( (-1)
	(
	

	Amphibians
	22
	7 (2-3)
	(
	(
	


	Reptiles
	45
	4 (0-4)
	(
	(
	

	Birds
	124
	24 (3-4)
	( (-1)
	( (-2)
	

	Mammals
	44
	8 (1-3)
	( (+1)
	( (+1)
	

	Animals total:
	402
	53 (0-5)
	(
	(
	

	Species total:
	803
	81 (0-5)
	(
	(
	


*
(2-5) - IUCN categories of recorded Red Book species
**
( (-n) - biodiversity decreases; n is a number of disappeared species; ( - biodiversity is stable; 
( (+n) - biodiversity increases; n is a number of appeared species

Biodiversity maps, which were constructed, basing on such table data on species included into the Red Books contain coloured circles for each species with a figure inside the circle showing its number in the table. Initially numeration was individual for each littoral state. Later on, data were summarized and one common numeration was used. It was recommended to prepare tables according to the invented example, showing situation with animals for the Republic Azerbaijan (see Table 2.3). It was approved that presence of the Latin name of species is an obligatory condition of the table filling in.

Table 2.3
Invented example: List of animals included into the Red Books in the Republic Azerbaijan

	Groups and species
	IUCN category*
	No for Azerbaijan
	All-Caspian number

	Invertebrates
	
	
	To be

	Species A
	3
	1
	filled in

	Species B
	2
	2
	later

	Fishes
	
	
	by RC

	Species C
	2
	3
	staff

	Species D
	2
	4
	

	Amphibians
	
	
	

	Species E
	2
	5
	

	Reptiles
	
	
	

	Species F
	1
	6
	

	Birds
	
	
	

	Species G
	0
	7
	

	Species H
	4
	8
	

	Mammals
	
	
	

	Species I
	5
	9
	

	Total
	
	11
	


*
0 – probably extinct; 1 – endangered; 2 – vulnerable; 3 – rare; 4 – indeterminate; 5 – recoverable and recovering.

Table on plants was prepared in the same manner.

Designating various groups of plants on map, we used circles of the following colours:

· Algae – chlorine (
· Fungi – murrey (
· Lichens – turquoise (
· Mosses – cyan (
· Vascular plants – green (
Designating various groups of animals on map, we used circles of the following colours:

· Invertebrates – grey (
· Fishes – yellow (
· Amphibians – green-brown (
· Reptiles – purple (
· Birds – orange (
· Mammals – red (
It was considered worthwhile in the beginning of the mapping process to construct maps separately for each group. Later on, the maps constructed were combined according to the number of rare species within the taxonomic groups chosen. For example, for the Russian coastline of the Caspian Sea, among the plants included into the Red Book of RF, we have the following number of species per each group: fungi – 1; lichens – 1; mosses – 1; vascular plants – 61. Hence, we consider that for these figures it will be enough to have one map for all groups.
Among the animals included into the Red Book of RF, we have for the Russian coastline of the Caspian Sea, the following number of species per each group: invertebrates – 49; fishes – 11; amphibians – 3; reptiles – 21; birds – 58; and mammals – 14. Hence, we consider that for these figures it will be convenient to have separate maps as follows:

(1) Invertebrates and fishes;
(2) Amphibians and reptiles;
(3) Birds; and
(4) Mammals.

The described above stage of work was based on a paper method and needed ground-truthing in the course of fieldwork. Specifically, at least five coastal sites were studied by the Project team members in each of littoral states. Two independent studies were fulfilled:

· Questioning of local experts, and

· Implementation of own observations.

Both types of studies were carried out in a similar way (see CCSI, 2006 a; Annex 2) but own observations included semi-quantitative assessment of the environmental state of coast in a way described below (see Table 2.5).

2.4
Methodology of the Human Impact Assessment

Assessment of main human impacts on coastal habitats and, as a result, on biodiversity, was considered to be an obligatory stage despite the limited time of the GT stage of work. An approach, which was successfully used for the same purposes on the Baltic Sea (HELCOM, 1998) was used. Necessary details of this approach are represented in the Baltic Sea Environment Proceedings, No. 75 (http://www.helcom.fi/publications/bsep/en_GB/bseplist/; see BSEP 75).

List of human impacts on marine and coastal biotopes, presented in this publication, was supplemented with impacts caused by oil production and transportation (construction of oil infrastructure objects inclusive) since it is more than topical for the Caspian Sea. We assumed that it would be excusable not to use semi-quantitative evaluation of the coast environmental status at the first (office) stage of study because of its high subjectivity; and to show only the types of human impact. The first draft of such a table is presented in Table 2.4. The data collected were put on map of coasts of each littoral state participating in the Project.
	Table 2.4
Human impacts on marine and coastal biotope complexes and their abbreviations (HELCOM, 1998)

(С) – biotope loss or change (irreversible or reversible)

	CA
	-
	Agriculture (intensive, changing, land reclamation, stop of traditional farming)

	CB
	-
	Construction, dredging, dumping of dredged material

	CD
	-
	Coastal defence, e.g., dyking, stabilization of sand

	CE
	-
	Eutrophication (fertilization, sewage, combustion)

	CF
	-
	Overfishing, bottom trawling, mariculture (fishfarming or mariculture is indicated with an additional F: СFF)

	CH
	-
	Building activities for recreation purposes, e.g., summer houses, marinas

	CG
	-
	Wear (traffic, tourism)

	CM
	-
	Mineral extraction (prospecting, mining, dredging)


	CN
	-
	Oil production and transportation (construction of oil infrastructure objects inclusive)

	CP
	-
	Pollution (non-eutrophication) of air, earth and water (pesticides, waste disposal, sewage, combustion, oil)

	CT
	-
	Forestry (deforestration, plantations, changes)

	CW
	-
	Water regulation (drainage rerouting, extraction/desiccation land reclamation)

	CY
	-
	Military activities (shooting, bombing, etc.)


Table 2.4 (continuation)
	(D) – Biotope disturbance (temporary)

	DA
	-
	Agriculture, forestry

	DB
	-
	Construction, dredging, dumping of dredged material, mineral extraction

	DF
	-
	Fishing, hunting

	DY
	-
	Military activities (shooting, bombing, etc.)

	DR
	-
	Recreational activities


Second stage of the Ground-Truthing included assessment, which was a result of own field observations, carried out by the team members of each littoral state. This assessment was based on the already mentioned approach (HELCOM, 1998; see Table 2.5). Each segment of the coast studied has got literal expression, showing its environmental status.
Table 2.5
Criteria system for assessing the degree to which a certain biotope is under threat within the survey area (HELCOM, 1998)

	CRITERION 1

«loss of area»

Threatened by direct destruction (DE)
	CRITERION 2

«loss of quality»
Threatened by qualitative changes (QU)
	OVERALL ASSESSMENT

(()

	0 – Completely destroyed (total loss of area)
	0 - Completely destroyed (completely changed)
	0 - Completely destroyed

	Biotope which was previously present in the survey area but today can no longer be proven to exist.
	Biotope whose quality is affected so severely that its natural variants are completely destroyed.
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	1 – Immediately threatened (immediate danger of total loss of area)
	1 - Immediately threatened (immediate danger of becoming completely changed)
	1 - Immediately threatened

	Biotope of which only little portions in the former area of distribution still exist. If impacts continue and no protection or management measures are taken a complete destruction has to be suspected.
	Biotope whose quality is negatively affected in the entire area so that typical or natural variants can only be found in one or very few sub-regions.
	[image: image2.png]

	2 – Heavily endangered (heavy danger of severe loss of area)
	2 - Heavily endangered (heavy danger of becoming severely changed)
	2 - Heavily endangered

	Biotope that shows a heavy decline of area in almost the entire region or that is already extinct in several sub-regions.
	Biotope whose quality is negatively affected in a way that

· a decline of typical variants can be stated in almost the entire area or that

· typical variants already became extinct in several sub-regions.
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	3 – Endangered (danger of loss of area)
	3 - Endangered (danger of becoming decisively changed)
	3 - Endangered

	Biotope that shows a negative development of area extends over a broad range of the region or that is locally extinct at many sites.
	Biotope whose quality is negatively affected in a way that

· a decline of typical variants in several sub-regions can be stated or

· typical variants already became locally extinct at numerous sites.
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Table 2.5 (continuation)
	P – Potentially endangered

	This category does not represent a category of actual threat according to categories 1-3. Biotopes potentially threatened are those which have been always rare or which exist only in a small area but which might easily qualify for even category “0” if their small area of distribution is affected by adverse impacts.

	[image: image5.png]«*» - Presumably not endangered at present

	«?» - No data available

	«-» - Does not occur in the survey area

	«(» - Classification not meaningful


	Categories for assessment of regeneration ability (RE):

	N – Regeneration impossible

	K - Regeneration hardly possible

	S - Regeneration difficult

	B - Regeneration conditionally possible

	«*» - Presumably not endangered at present

	«?» - No data available

	«-» - Does not occur in the survey area

	«(» - Classification not meaningful


The data collected in the course of this study are presented on maps of each littoral state using designations shown in the table (see also Annex 2).

Difficulties of assessment the coastal zone environment status by means of characteristics for which official norms are absent (especially this is true for all biological characteristics) were discussed at the Biodiversity and Invasive Species Regional Advisory Group (BISRAG) Meeting held in Baku (March 1 & 2, 2006). As a result of discussion, later on it was proposed for all National Teams to use the following both simple and effective “Index of the Biota State” (IBS). This index is based on measurement of deviation of the tested state from the environment “norm” (Pogrebov, 1994; Methodical recommendations, 1998; Pogrebov, Shilin, 2001):

I = Zf/Zn,

where
Zn is the value of index in natural environment (number of species or biodiversity evaluated by any applicable measure, species biomass, species share in total abundance, etc.), in the absence of any human impact; while

Zf is the value of index in the tested environment.

Initial (pre-impact) biological characteristics or characteristics typical for the un-impacted areas are used as “normal” ones. Practical recommendations for the index use are as follows:

· Characteristics positively correlated with the quality of environment should be used for the “norm” description;

· Predominant, easily identified species or groups of organisms with wide distribution areas should be used as the test objects.

The scale below evaluates the impact degree:

	Index I
	Qualitative evaluation of status
	Rank, points

	>0.9
	Norm
	5

	0.75-0.9
	Good
	4

	0.55-0.75
	Satisfactory
	3

	0.3-0.55
	Bad (poor)
	2

	<0.3
	Catastrophic
	1


Example 1. Number of plant species in the protected forest is 1200 per one-hectare area. In similar forest, where the tree cutting and cattle pasturing take place, number of plant species is 830. Index is equal (830/1200) 0.69. Environment state assessed by the scale above is satisfactory (3 points).

Example 2. Average catch of sturgeon fishes in the vicinity of the Kura River mouth is 12 individuals per net 50 meters during night. Control catches gave 4 individuals per night. Index is equal (4/12) 0.33. State of the sturgeon fish population assessed by the scale above is poor (2 points).

Use of this biodiversity-based approach will make possible to assess equally state of marine, coastal and terrestrial ecosystems all over the entire Caspian region. As a result, we can get quantitative estimate of the environmental quality for various areas based on many groups of plants and animals.
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