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OCHOBHUW MONOXXEeHUS
KoHuenTyaneH noaxon 3a perynayms Ha HaBOOHEHUS
TecTBaHe Ha noaxona
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OCHOBHW NONOXEHUS

Kou ca ekocuctemHure YyCnyrum CBoup3aHu C BOAI/ITE?

Water related Ecosystem Services

CISES version 5.1 (2018)

Type of service | Description | Examples
Provisioning services Focused on directly reshwater supply Control of erosion rates 2.2.11 ...that mitigates or prevents |The capacity of vegetation to prevent or |Reduction of damage
2 - i potential damage to human  (reduce the incidence of soil erosion (and associated costs)
supplying food and Crop and fruit production use of the environment or  |Or lof sediment input to
non-food products % . human health and safety Macroalgae, microphytobenthos, water courses
ivestock production g T ’
from water flows Livestock productio macrophytes and biogenic reef
Fish production structures (epifauna and infauna) all
contribute through sediment
Hydro-electric power stabilisation
Regulating services Related to regulating | Buffering of runoff, soil water infiltration, groundwater,
flows or reducing maintenance of base flows Hydrological cycle and water flow regulation 2213 By depth/volumes Hydrological cycle and | 2.2.2.1&2.2.2.2 |Regulating the flows of water
hazards ) x . . . (Including flood control, and coastal protection) water flow in our environment
ood prevention, peak flow reduction;Jandslide reduction maintenance
And
Soil protection and control of erosion and sedimentation Fiood protection
ontrol of surface and groundwater quality
Supporting services Provided to support | Wildlife habitat
habitats and ecosys- Flow regime required to maintain downstream habitat and Regulation of the chemical condition of 2.2.5.1 By type of living system |Chemical condition of 2.34.1 Controlling the chemical
tem functioning Poy freshwaters by living processes freshwaters quality of freshwater
Cultural services Related to recreation | Aquatic recreation
and human inspira- | | andscape aesthetics o t al. 2009
. L "
tion Cultural heritage and identit awkins et al. Regulation of the chemical condition of salt LAGE By type of living system |Chemical condition of 2342 Controlling the chemical
g Y 'waters by living processes salt waters quality of salt water
CBhpﬂaHl‘l C BOOWTE EKOCUMCTEMHU YCNYTW - NON3WTE 3a XopaTa, Nony4YeHu B s , . ,
cneacTBHe Ha BNMAHMETO Ha CYXO3EMHWTE EeKOCHCTeMW BbpXy NpAcHaTta soga SRy i EE E iy | A a":"’”‘”’”’; Zadzs [P i
(Brauman et al. 2007). freshwater and marine
‘ecosystems.
Perynauus Ha HasoAHeHWs — cnocoBHOCTTa (KanayuTeTsT) Ha naHgwacTite
Aa 3aabpxat Boaa npu ekcTpeMuu Banexu (Nedkov & Burkhard, 2012).
FIo,u,xpaHaaHe Ha Nog3emMHuTEe BOAW - KONMWMYECTBOTO NOBBPXHOCTHH BOAMU,
KOWTO AoCTWraT HUBOTO Ha noAsemHuTe Boau (Rushton & Ward, 1979). Abiotic_Grou | Abiotic_Gr
Abiotic_Fre nd water (and | ound water Biotic_Hydrologic
FlpeLIHCTBaHe Ha BOOWTE - KanauWTETbT Ha €KOCUCTEMWUTE Aa nNpeducTeaT Abiotic_Surfac| shwater |Abiotic Gro| subsurface) (and  |Abiotic Dil | Abiotic_Medi al cycle and water |Biotic Maintaining | Biotic_Regulation
BonaTa (Kandziora et al 20133) Abiotic_S|e water used as| surface und (and usedasa |subsurface) | utionby |ation by other flow regulation |nursery of the chemical
'D' R o : urface amaterial | water used | subsurface) |material (non-| wsed as an | freshwater | chemical or (Including flood and habitats «condition of
CHaGﬂ,ﬂBaHe c anCHa BOAA - U3NON3BaHa cnaaka soaa (Kandziora et al ‘water for | (non-drinking | as an energy| water for drinking energy | and marine | physical [Abiotic_Liq | Biotic_Contro [control, and coastal| (Including gene freshwaters by
TR " drinking |  purposes) source | drinking | purposes) source | ecosystems |  means uid flows | lof erosion protection), pool protection), | living processes
2013a). @211)] ($212) (#213) | @221) @222) | #4223) | (111) | (5113) | (5212) |rates(22.11) (2.2.13) (2223) (225.1)

(BosHoea, 2015)



OCHOBHW NONOXEHUS

3awo moaenupaHe?

Both assessment and accounts of water regulation services need
various data which is usually not available through direct or
indirect measurement, therefore modeling of water regulation is
much needed (Vardon 2014)

Modeling could provide data for different aspects of the water
cycle that cannot be extracted through direct measurements
(Vigerstol and Aukema, 2011).

Modelling water regulation is often data-intensive and also
analytically complex and generally requires the use of
hydrological models (UN, 2017).



Perynau,vm Ha HaBOAHEHWUA

Perynauua Ha HaBogHeHUA

Moaenu

Watershed modeling
(AGWAKINEROS)

‘ Capacity assessment based of the model results
(Assessment matrix)

|Spatial analyses - model results/land cover/soil data
(ArcGIS Spatial Analyst) |

Capacity assessment based on land cover and soil data |

Mogen TUC codryep Mpounssoguten
GeoHMS GeoHMS for Arciew3x US Corps of Enginee] ‘ Rapenociiced regu::,:::, EScSisln Salies
C HEC HEC GeoHMS for ArcGIS US Corps of Engjaéers
[ ] CI) s | NFF NFFF ArcGIS USGS
M e K4 a Ba I.I.l a y HK u nus S MIKE BASIN ArcGIS DHI Wate& Environment
3an M B H M Te a C M M Bn a >I< H M §. MIKE SHE ArcGIS DHI Wafer & Environment
p = [ WISE ArcGIS /%Qﬁrshed Concepts
= | WmMms ArcGIS righam Young University
30HU ISy a— ‘ EPA
KINEROS AGWA ArcView/ArcGIS EPA
s | GeoRAS W US Corps of Engineers
£ HEC-RAS HEC-RAS for ArcGIS US Corps of Engineers
§ MIKE FLOOD ArcGIS DHI Water & Environment
- E- MIKE 11 ArcGIS DHI Water & Environment
< | SMS ArcGIS Brigham Young University

Ecological Indicators 21 (2012) 67-79

Contents lists available at ScienceDirect

Ecological Indicators

journal homepage: www.elsevier.com/locate/ecolind

Flood regulating ecosystem services—Mapping supply and demand, in the
Etropole municipality, Bulgaria

e NMpeBaHTUBHA (PYyHKLUMSA
[[OpCKN eKoCUCTeMU

Stoyan Nedkov®*, Benjamin Burkhard®

2 National Institute of Geophysics, Geodesy and Geography, Bulgarian Academy of Sciences, Acad. G. Bonchev Street, bl 3, 1113 Sofia, Bulgaria
® Institute for the Conservation of Natural Resources, Christian Albrecht University of Kiel, Olshausenstr. 40, 24098 Kiel, Germany




KoHuenTyaneH noaxon 3a perynaumsa Ha HaBOOHEHUS

WRS Appropriate
{indicators & models

parameters}




KoHuenTyaneH noaxon 3a perynaumsa Ha HaBOOHEHUS

Runoff retention by ecosystems

Forest  Nature Wetiands

Flood control

Economic assets in floodplains

Impervicusness

2k

o

Soil texture (hydrological classes)

Flood control POTENTIAL

B
Urban

DEMAND for flood control

Service Providing Areas (SPA) Service Demanding Areas (SDA)
I |
______ ¥ ____
SEEA EEA* Actual flow of
deeounting.) Gfaadcontal
tables

Lprotected by SPA upstream

Extent of demand

*United Nations System of Environmental-Economic Accounting- Experimental Ecosystem Accounts

Ecosystem Services -
Volume 44, August 2020, 101142 =§

Accounting for changes in flood control delivered
by ecosystems at the EU level

Sara Vallecillo & B, Georgia Kakoulaki, Alessandra La Notte, Luc Feyen, Francesco Dottori, Joachim Maes

Vallecillo et al. 2020




KoHuenTyaneH noaxon 3a perynaumsa Ha HaBOOHEHUS

Models
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LC/soils flood control
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Flood control
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Flood risk Delinenation
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flood control
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TecTBaHe Ha nogxona

Case study: Etropole

ES assessment results Grid intersection Output for accoqnting
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Heathland Woodland | Total SDA
Cropland | Grassland

and shrub and forest area
2000 255.38 0.00 0.00 244 91 1.03 501.32
2006 255.39 0.003 0.00 244 .90 1.03 501.32
2012 259.91 3.40 0.00 231.78 6.23 501.32
2018 263.01 0.00 0.00 232.08 6.23 501.32

average 258.42 0.85 0.00 238.42 3.63




TecTBaHe Ha nogxona

4 | The Service Providing Areas
X i (SPA) and the Service

7 - /| Demanding Areas (SDA) in
\ | Etropole municipality
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Floodcontrol | Hristova et al. 2020
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TecTBaHe Ha nogxoaa

Accounting table of flood regulation potential, demand and actual flow in
Etropole municipality

ry

ES Flood regulation

Ecosystem types

Componeats | Cropland | Grasstand | 7 | Urban | it | ) | avenses
7635 | 1560.82 | 132.12 | 4814 | 26316.60 | 28134.03 | 2000
7691 | 1560.71 | 132.15 | 7410 | 26290.10 | 28133.97 | 2006
ES Potential | 19040 | 155112 | 12404 | 68.44 | 26200.00 | 28133.99 | 2012
27140 | 181211 | 0.00 146.97 | 25903.50 | 28133.98 | 2018
153.76 | 1621.19 | 97.08 8441 | 26177.55 | 28133.99 | average
25538 0.00 0.00 24491 1.03 2000
25539 | 0.003 0.00 244.90 1.03 2006
ES Demand | 259.91 3.40 0.00 231.78 6.23 2012
263.01 0.00 0.00 232,08 6.23 2018
258.42 0.85 0.00 238.42 3.63 50132 [ average
0.21 4.20 0.36 0.13 70.77 2000
. 0.21 4.20 0.36 0.20 70.70 2006
ﬁifm‘“f 0.51 417 0.33 0.18 70.46 2012
0.73 4.87 0.00 0.40 69.66 2018
0.41 1.36 0.26 0.23 70.40 75.66 | average

Hristova et al. 2020
(in print)



bbvaelwa pabota

CucrtemaTtmnsauuns u aHanma Ha peaynrtaturte oT
MOAENNTE

TunonornusnpaHe Ha bacenHnTe B cTpaHaTa

AHanuns Ha Bpb3KUTe Mexay MoaenHuTe pesynraTu,
3EMHOTO NMOKPUTUE U NOYBUTE

I'Ipvu'|0>|<eH|/|e Ha noaxoga Ha HauynMoHaJliHO HUBO
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