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Environment-forming (regulating,

supporting) - maintenance of biospheric
processes and creation of favourable living
conditions for man, such as clean air and water,
suitable climate, and fertile soils.

Productive - biological production - foods and
raw materials for various sectors of economy.

Informational-- storage of information on the
structure and function of biological and ecological
systems (including genetic information) accumulated
in the course of a long evolution of biosphere.

Spiritual and aesthetic — the enormous
influence of living nature on the cultural development
of mankind, formation of aesthetic and ethical views,
and creation of comfortable environment

Life-supporting functions of biodiversity
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Category
Productive

Environment-
forming
(supporting
regulating)

Informaiton

Recreational

Definition
Production of biomass
which is removed from
ecosystems by people

Formation and
maintenance of the
environmental conditions
conducive to human life
and economic
development

Information which can be
useful for humans and

other non-material benefits

Services that combine the
components of the first 2
or 3 groups

ECOSYSTEM SERVICES OF RUSSIA

Services

2. HeppeBecHas NpoayKuus neca v Apyrx Ha3eMHbIX 9KOCUCTeM (rpubbl, Arofbl, opexu, Kopa, Nblko, ekapCTBEHHbIE,
KOCMEeTUYeckue, 1eKopaTUBHbIE PACTEHUS 1 T.N.)

3. Mpoun3BOACTBO KOpMA /151 CKOTA Ha MPUPOAHBIX NACcTOMLLAX U CEHOKOCaX

4. MpoayKLuMM NPecHOBOHbLIX 3KOCUCTEM, Npex/ae BCEro, pbibb!

5. OXOTHUYbES NPOAYKLINN

1. Yenyrv no perynupoBaHuio knumara u atmocdepbl

1.1. Broreox1Mmmyeckasi perynsiuusi Knumara (perynsiLysi Uykna yrnepoaa v noTokoB NapHUKOBLIX ra3os).

1.2. Buoreopuamnyeckas perynsuus knumara:

- perynsiuusi NOTOKOB SHEPI N MEXAY NOBEPXHOCTBI0 3eMnn 1 atMochepoit (anbGes1o, TENOBLIE NOTOKM, CKOPOCTL
BETPa); CHXEHWUE CUMbl BETPA U yLiep6a OT yparaHoB 1 LUTOPMOB PaCcTUTENbHOCTBIO;

- perynsiuusi NOTOKOB BNiar MeXay MOBEPXHOCTBIO 1 aTMOCHEPOil (PopMUpOBaHIE 0BNAaKOB, BIMSIHUE HA KONMYECTBO
0CafKoB).

1.3. OuncTKa BO3ayXa pacTUTENbHOCTHIO

2. Ycnyru no perynupoBaxuio ruapocdepb!

2.1. BogooxpaHHble 1 BOLOPErynvpyioLue yeyr:

- obecneyeHne obbema cToka Bodbl,

- perynsiuus (ctabunusaums) cToka BoAbl;

- CHIKEHWE UHTEHCUBHOCTU 1 Yliiep6a OT HABOAHEHMIA.

2.2. ObecneyeHue ka4ecTsa BOAbl Ha3eMHbLIMU 3KOCCTEMaMI

2.3. OuueHne BOA B NPUPOAHbIX BOAOEMAX.

3. Ycnyrn no (hopMMpoBaHUIO 1 3aLLUTE NOYB.

3.1. 3awuTa NoYs OT BETPOBOW 1 BOAHOMN 3p03NK; NPEAOTBPALLEHME NMbIfbHLIX BYpb 1 ONON3Hen

3.2. dopmupoBaHue GUONPOAYKTUBHOCTH MOYB

3.3. Bronoruyeckas 04MCTKa NOYB OT 3arPA3HEHNI

3.4. PerynupoBaHue KpUOreHHbIX MPOLIeCCoB.

4. Ycnyru no perynupoBaHuio 61onoryeckux NpoLeccoB, BaxHbIX A4S SKOHOMUKY 1 6e3onacHocTn

4.1. KOHTPOMNb YUCNEHHOCTN OTAENbHbIX BUAOB, UMEIOLLINX BAXHOE XO3SNCTBEHHOE 3HAYeHNe:

- BpeAUTEnen CenbcKoro Xo3sancTea;

- BpeauTenen neca;

- onbinuTenei

4.2. KOHTPOMb YXCMEHHOCTN OTAEMNbHBIX BUAO0B, UMEIOLLNX BaXHOE MeAULIMHCKOE 3HaYeHNe (KOMMOHEHTbI MPUPOAHBIX
ovaroB 3abonesaHuii, NepeHoCcHMKN 3aboneBaHuii).

yCJ'IyI'M MO YMEHbLUEHWIO NHTEHCUBHOCTU 3KCTPEMarbHbIX MPUPOAHbLIX SBNEHWA U COKDBLL[SHMK)yLLLeDSa OT HUX
pacnpegeneHbl Mexay rpynnamu 2.1-2.3
Yenyr no 61onorn4eckoi 04nCTKe (aCCUMUMALIMOHHBIE YCnyrin) pacnpeaeneHsl Mexay rpynnamu 2.1-2.3

1. FeHeTUueck1e pecypcsl NPUPOAHLIX BIUAOB 1 NOMYNsiLWiA

2. Mncopmauusi o CTPYKTYpe 1 (PYHKLIMOHNPOBAHUN NPUPOAHBIX CUCTEM, KOTOpasi MOXeT BbiTb UCMOMb3oBaHa ANs
CO34aHu1sA X aHanoros.

3. 3cTeTnyeckoe 1 No3HaBaTENbHOE 3HAYEHNE NPUPOAHBIX CUCTEM.

4. 3Tnyeckoe, lyXoBHOE, PENUrNO3HOE 3HaYEHNe NPUPOAHBIX CUCTEM.

DdopmM1poBaH1E NPUPOAHBIX YCIIOBWIA NS CRIEAYIOLLIUX BUAOB OTAbIXA:

1. ANsi @XeAHEBHOro OT/AbIXa PSLOM C JOMOM (YUCTbIV BO3AYX, PACTUTENBHOCTL, BOAOEM);

2. ANs BOCKPECHOTO OT/ibIXa M NUKHUKOB, [1a4HOI pekpeaLm, niobutensckon puibanku, céopa rpuéos u sirof (He
BKMtoYasi NpoeccroHanbHbIe 3aroToBki HeipeBECHOM NPoAYKLMK);

3. Ans nosHaBaTenbHOro Typuama Ha Npupozie (kpacueble Neiisaxy, Habnioaexne 3a NTULaMK U ApYrMi
JKMBOTHBIMM);

4. ANs aKTUBHOTO TypU3ma Ha NpUpoze, COPTUBHOM pbiGanku Mo cxeme «MnoMarn-oTnycTuy, MiobuTenbCcKon 0XoTsl;
5. NSl 03[0POBUTENBHOMO OTALIXa Ha KypopTax (Kpome Mopckoro nobepexbs).




ECOSYSTEM SERVICES OF RUSSIA

Category Services
Productive 1.1. Production of timber and firewoods
1.2. Production of non-wood plant resources (mushrooms,
berries, nuts, bark, medicine plants etc.,)

1.3. Production of fodder by natural pastures and hayfields
1.4. Production of fresh-water seafood

1.5. Production of game resources

1.6. Production of honey from natural meadows




ECOSYSTEM SERVICES OF RUSSIA

Category
Environment-

forming

Services to reduce the
intensity of extreme
weather events and
reduce the damage
caused by them are
distributed among the
groups 2.1-2.3

Services

1. Requlation of climate and atmosphere

1.1. Biogeochemical regulation of climate (carbon cycle, flows
greenhouse gases)

1.2. Biogeophysical regulation of climate

1.3. Cleaning of air by vegetation

2. Requlation of hydrosphere

2.1. Regulation of hydrological regime of territories (regulation of water run-off,
cleaning of water by terrestrial ecosystems, reduction of damage from floods)

2.2. Self-cleaning of water in reservoirs and streams.

2.3. Providing of water quality by terrestrial ecosystems

3. Forming and protection of soils

3.1. Forming of bioproductivity of soils

3.2. Biological cleaning of soils, removal of pollutants

3.3. Protection from water and wind erosion, prevention of landslides
and dust storms

3.4. Regulation of cryogenic processes
4. Requlation of biological processes which are
Important for economics and safety

Services of bioremediation 4.1. Regulation of economically important species (agriculture pests;
(assimilation services) are  forest pests; pollinators)

distributed between the
groups 2.1-2.3

4.2. Regulation of species which have medical importance
(components of natural focuses of disease, carriers of disease)




ECOSYSTEM SERVICES OF RUSSIA

pynna ycnyr
Information

Recreational

Ycnyru

1. Genetic resources of native species and populations

2. Information about the structure and functioning of
the natural systems that can be used to create artificial
and technological analogs.

3. Aesthetic and cognitive value of natural systems.

4. Ethical, spiritual and religious significance of natural
systems.

Formation of natural conditions for the following types of
recreation:

1. daily recreation next to the house (clean air, vegetation,
water);

2. weekend recreation, the country house recreation,
fishing, hiking, mushrooms and berries (not including
commercial non-timber products);

3. excursions and educational tourism in nature (beautiful
scenery, bird watching etc.);

4. active tourism in nature, sport fishing and hunting;

5. wellness recreation at resorts.



Evaluation of ES by the two indicators:

provided and consumed volumes
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Evaluation of ES by the two indicators:
provided and consumed volumes
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Evaluation of ES by the two indicators:
provided and consumed volumes

Services provided
by ecosystems




Evaluation of ES by the two indicators:
provided and consumed volumes

NATURAL SYSTEMS

Supporting or intermediate
services

Final
services
Biophysical
structures and
Ecosystem
processes functions
(e.g. woodland Ecosystem
habitat of net B sl [
orimary passage of water) (2egrv]|cfoeos q
productivity) protection or
harvestable
products)

Goods @nd benefits

Benefits
(e.g. contribution
to well-being)

consumed
volume

provided
volume




Evaluation units — subjects of Russian Federation (regions)

Poccuiickasn Deaepauys COCTONT U3 pecryGmx, Kpaes,
obnacTen, ropoAoE GeAepansHOro 3HaYeHHs
ABTOHOMHOM OBNACTY, ABTOHOMHBIX OKDYTOB —
PasHONPaeHbIX CyGLeKTos Poccuitckoin deaepaumy.
(KomcTuTywms Poceuiickoit denepauuu, cTarss 5)
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Evaluation methods

1 - the direct quantitative estimation of the
provided and consumed volumes when data on
stocks and use of resources are available;

2 - Indirect quantitative estimation of the
provided and consumed volumes on the basis of
transformation and combination of existing data;
3 - score In points If we can estimate only
factors affecting services;

4 - formulation of the assessment task if the
assessment methodology is poorly elaborated.



Evaluation methods

Formulation

S Indirect
# In points

Ycnyru

PRODUCTIVE
1. Wood production
2. Production of non-wood plant resources
3. Production of fodder by natural pastures
4. Production of fresh-water seafood
5. Game production
6. Production of honey from natural meadows

ENVIRONMENT-FORMING

1. Regulation of climate and atmosphere
. Biogeochemical regulation of climate (carbon cycle, flows greenhouse gases)
. Biogeophysical regulation of climate
. Cleaning of air by vegetation

2. Regulation of hydrosphere
. Regulation of hydrological regime of territories
. Providing of water quality by terrestrial ecosystems
. Self-cleaning of water in reservoirs and streams
3. Forming and protection of soils
. Protection from water and wind erosion, prevention of landslides and dust storms
. Forming of bioproductivity of soils
. Biological cleaning of soils, removal of pollutants
. Regulation of cryogenic processes
4. Regulation of biological processes important for economics and safety

INFORMATION
RECREATIONAL




DIRECT QUANTITATIVE ESTIMATION
PROVIDED VOLUME

WOOD PRODUCTION

Allowable annual cut (m3/hal/year) Logging (m3/halyear)
GAME PRODUCTION

Density of ungulates per km? Production of ungulates per km?



INDIRECT QUANTITATIVE ESTIMATION

Net primary Aboveground T Tota
production, \_ Phytomass, kg/m? phytomass, v,
kgC/m?/year kg/m?

2. Aboveground net
primary production of
natural
pastures, kgC/m2/year

1. Aboveground net Natural pastures
primary production
kgC/mZ2/year

—

x 8 feed units

4. The number
of feed units in
regions
kg/m?2/year

3. The average
productiivity of natural
pastures in regions,
kgC/mz2/year

Fodder production
on natural pastures

Provided volume
(number of feed
units of fodder that
are provided by
natural pastures in
regions,
kg/m?/year)



INDIRECT QUANTITATIVE ESTIMATION

Fodder production on natural pastures

Types of livestock

Number of .
cattle goats and deer feeding

Number of sheep and

x 2900 kg

1. Number of 2. Proportion of 3. The amount of feed units

conventional livestock livestock that fed s s 0 atura
natural fodder pastures, kg/m?/year

(amount of “feed units” of natural fodder
eaten by livestock (kg/m?/year)



INDIRECT QUANTITATIVE ESTIMATION

Fodder production on natural pastures
PROVIDED VOLUME

The amount of “feed units” of = The amount of “feed units” of
fodder that are provided by natural fodder eaten by
natural pastures in regions, livestock,

kg/m?2/year kg/m?/year



INDIRECT QUANTITATIVE ESTIMATION
Purification of air by forests

.

Area of suburban forests, ha amount of toxic gases that may be
absorbed by suburban forest, t/year

Provided volume (amount of toxic gases that may be
absorbed by suburban forest, t/year)



INDIRECT QUANTITATIVE ESTIMATION
Purification of air by forests

PROVIDED VOLUME

The amount of toxic gases The amount of emissions of
that may be absorbed by pollutants from stationary
suburban forest, tons/year sources, tons/year



SCORE IN POINTS
Storage of natural genetic resources

The number of vascular The map of terrestrial
plant species per 100000 ecosystems (Bartalev at
km? (National Atlas of
Russia)

PROVIDED
VOLUME

/‘

Divided
into 10
classes
The provided
The number of . % of natural areas volumepof the ES.
vascular plant species in regions. Score in points

in regions per 100000
km?




SCORE IN POINTS
Storage of natural genetic resources

\
Divided

Area of into
regions 10 classes

_/

Cost of scientific research, Score for the consumed
million rubles volume of the ES



SCORE IN POINTS
Storage of natural genetic resources

PROVIDED VOLUME




and
the problem of complete
evaluation of ecosystem
services



Ecosystem
services

PRODUCTIVE

ENVIRONMENT-

-FORMING

INFORMATION

RECREATIONAL

The maximum
biomass
withdrawn from
ecosystems

Stable and
efficient
functioning

Maintaining
of natural
diversity

Maximum
“sustainable”
recreational
use

Management goals

#

q

—

—

Reduction of constantly
maintained biomass

Reduction of biodiversity

Maximum constantly
maintained biomass

The optimum (natural)
diversity

The optimum (natural)
diversity

Disturbance of the
structure and functions
of biological systems



Evaluation methods

S Indirect
# In points

Ycnyru

PRODUCTIVE

ENVIRONMENT-FORMING

1. Regulation of climate and atmosphere
. Biogeochemical regulation of climate (carbon cycle, flows greenhouse gases)
. Biogeophysical regulation of climate

. Cleaning of air by vegetation

2. Regulation of hydrosphere

. Regulation of hydrological regime of territories

. Providing of water quality by terrestrial ecosystems

. Self-cleaning of water in reservoirs and streams

3. Forming and protection of soils

. Protection from water and wind erosion, prevention of landslides and dust storms

. Forming of bioproductivity of soils

. Biological cleaning of soils, removal of pollutants

. Regulation of cryogenic processes

4. Regulation of biological processes important for economics and safety

RECREATIONA

Formulation




Ecosystem
services

PRODUCTIVE

ENVIRONMENT-
-FORMING

INFORMATION

RECREATIONAL

Management goals

The maximum Reduction of
biomass constantly maintained

withdrawn _>b|omass

from ecosystemsReduction of
biodiversity

. Maximum constantly maintained biomass
Stable and efficient y

functioning The optimum (natural) diversity

Maintaining of natural

: _ The optimum (natural) diversity
diversity

Maximum Disturbance of the
“sustainable’==p structure and
recreational functions of

use biological systems



Evaluation methods

| In points
M| Formulation

al Direct
N |ndirect

Ycnyru

PRODUCTIVE
1. Wood prod

X X

N

X %

ENVIRONMENT-FOR

1. Regulation of climate and atmosp
. Biogeochemé@¥al regulation of climate (carbon cycle, flows greenhouse gases)
. Biogeop cal regulation of climate
. Cleaningsof air by vegetation
2. Regulation of hydrosphere
. Regufttion of hydrological regime of territories

. Providling of water quality by terrestrial ecosystems
. Self-a®aning of water in reservoirs and streams
3. Forming and protection of soils

. Protecti@n from water and wind erosion, prevention of landslides and dust storms
. Forming G@&Qioproductivity of soils
. Biological ci€@ring of soils, removal of pollutants
. Regulation of cry{§genic processes

4. Regulation ot oW¥glggical processes important for econg S and safety

(YLION/ A

RECREATIONA




"Only after the last tree will be felled, the last fish — will be caught, the
last river — will be poisoned, only then people will understand that
money can not be eaten"

F /.
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