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What are ecosystem accounts? HARESREHK?

Ecosystem accounts essentially measure ecosystems and the flows of ecosystem services from these ecosystems
into economic and other human activities. Ecosystem accounts, therefore, track the extent (or quantity) and the
condition (or quality) of ecosystems.

EERGKAPEIEGEESREULMNILESRGERREFMEMARFTINESRERS. Fit, ETREKAAE
BRESRGRER (IHEB) FMRR (RRE) .

High levels of ecosystem quantity and quality will make ecosystems resilient* to perturbations and disturbances and, at
the same time, provide sustainable services.

SR FRESRGHENREREESREARRBANLDFTHRIGES @) *, EITEAFEFEM R (7 RS

Both ecosystem extent and condition define the capacity of ecosystems to provide services. When this capacity is
used, ecosystem services flow from ecosystems to humans and deliver benefits. When use exceeds capacity,
ecosystems are used in an unsustainable way and degrade. (Maes et al. 2018)

ERREIVCEMRARE TESRGIRHRFZES . SXMREESRERENIERFIAR, ESRERZIHSNES
ARG REALHEREAE . HERABLERT N, ,w%?:éﬁlo{T_Iﬁ SR A RNBIERAFHIRL. (Maes et al. 2018)

*Resilience can be defined as the capacity of a social-ecological system to absorb or withstand perturbations and other
stressors such that the system remains within the same regime, essentially maintaining its structure and functions.

i7) LHE—I/EXjjXi/\_&._,.,\,"%é}‘fﬂ&ﬂﬂlﬁfaﬁt%#ﬂtiﬂ%ﬂﬁﬁﬁ77 HIBEST, MMEZRGERIFER—IRT, HEFHAAEERHERERNLSH
ﬂ:n Ij] REe ( Suomen ympdristokeskus

Finlands miljécentral
Finnish Environment Institute



Or in other words... 5f&, HahEIR

Each area of a particular land cover or habitat can be thought of as an asset supplying a
number of services that the economy and society benefit from. For example, food, water or
clean air. The ecosystem accounts to monitor the size and condition of these assets and

also the quantity and value of the ecosystem services supplied [and used)].
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(Slightly modified from ONS - Office for National Statistics, UK, 2018). (



The System of Environmental-Economic Accounting
— Ecosystem Accounting (SEEA EA) (1/2)

» A spatially-based, integrated statistical framework for
 organizing biophysical information about ecosystems,
« tracking changes in ecosystem extent and condition,
* measuring ecosystem services,
 valuing ecosystem services and assets and
« linking this information to measures of economic and human activity.
» It was developed to respond to a range of policy demands and challenges with a focus on

making visible the contributions of nature to the economy and people AND better
recording the impacts of economic and other human activity on the environment.

 The SEEA EA complements the measurement of the relationship between the environment
and the economy described in the System of Environmental-Economic Accounting 2012—
Central Framework (SEEA Central Framework).

« The SEEA = the SEEA Central Framework + the SEEA EA, provides a system that
complements the System of National Accounts (SNA). ( Suomen ympristokesius
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« SEEA = SEEA HuMEZR + SEEA EA, IEMET—THREIRMKAEZR (SNA) BIERS,

ESRGHZE) (SEEAEA) (1/2)

(BXEEZ, 2021 &)



SEEA EA continues... (2/2)

The SEEA EA is a system of an integrated, internally consistent series of accounts.

lts design allows implementation in parts, i.e., the implementation can be flexible and
modular.

A progressive and staged development of the range and detail of the ecosystem
accounts is an appropriate implementation strategy.

The compilation of accounts in monetary terms will require the use of data in physical terms

* |Itis recommended that when monetary accounts are released, the associated data in
physical terms are also released, for example concerning changes in ecosystem extent
and condition.

 This will aid interpretation and application of the monetary data in policy and decision
making.

Interpretation and analysis of ecosystem accounting data is also supported through the
use of other data such as concerning environmental protection expenditure, industry value
added, employment and population.
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Thematic accounts organise data on themes of specific policy relevance ( Suomen ymptiristokeskus
(United Nations et al., 2021)



SEEA EA (2/2)

* SEEA EA B— 1AM EAB—HZRAMIIKPR RS
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Core ecosystem accounts and how they relate to each other £ 7 &%
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Source:United Nations et al. 2021. System of Environmental-Economic Accounting—Ecosystem ( Finlance mbjpcental
Accounting (SEEA EA). White cover publication, pre-edited text subject to official editing. Finnish Environment institute
Available at: https://seea.un.org/ecosystem-accounting



https://seea.un.org/ecosystem-accounting

Monetary ecosystem accounts S ({HEE)ESEFAHKF

Monetary accounts should be viewed as providing only a partial or minimum estimate of the services delivered by the natural
environment, as many ecosystem services are likely not captured. The SEEA EA uses the concept of exchange values, adhering to
standard economic accounting principles to facilitate comparison with conventional economic and financial data.

MK A (HMERIK ) ML R T BAME TR AR SRR A REMAETHE, BARSESRERSZATRERKE S ER. SEEA
EA ERICIBRMMENIES, BEMESFRAERN, LETSEMAFFN S iRHITHR,

Most services provided by the natural environment are not traded in markets and, therefore, lack established “prices.” Several
methods exist to estimate the monetary value of these services. Some of these techniques reveal an implicit price, representing
what would be paid if a market for the service existed; these are known as exchange values and are conceptually consistent with
output values in the system of national accounts.

BARERHENASHUMSIMAEDI LS, HIRERERN "N F/ILMEARLUEREXLERSOEMNE. Hh—L750%
B/R T MRS, BMRBSTIATFE, AMISAINHE; IEMBHEIRAGNE, EMS ESERKPARF~HNE
_ﬁo

Non-market valuation techniques, by contrast, aim to capture the full value beneficiaries derive, including what economists call
“‘consumer surplus,” which is typically higher than exchange values. Welfare values are commonly used in the economic
assessment of policies or projects.

MBEEZ T, EMSEERITEAETNZHEARSHNEIHNE, SFELFERMNN “HEEFKR® , BESTXRINME. BF(ER
w AT BRI B E 5T

When compiling monetary ecosystem service accounts, it is essential to clarify the valuation method employed and to what extent
these values are compatible with others.

HERmBIEMESRGRSHKAR, SRERRRANMGERE URXENESHEENERSHNEE. ( Suomen ymparistokeskus
(United Nations et al., 2021) inlands miljscentra
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Legislative background iZiZ5 &

« Ecosystem accounting will become obligatory at the national level in the European Union in 2026.
Although the national level accounts are beneficial in getting an overview of the trends in ecosystem
extent, ecosystem condition and ecosystem services, they do not fulfil the needs of municipal level
decision-making. Scale affects the level of detail and that way also usability of data for local needs.

« The general purpose and legislative basis for creating ecosystem accounts are important to
understand in municipalities. Ecosystem accounts measure and monitor the contribution of nature to
the economy and society in a way that is consistent with economic accounts, which allows more
integrated analyses to inform policies (EC News 11 July 2022).

. $u§%ﬁ§P$2M6$&%&%E§E@%X%ﬁﬂmoR SEREEAENTE20E T HESRE
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HIEMIASRE, ST IREIES S R A A .
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;ﬂtgk%%ﬁ%ﬁﬂﬁA%ﬁﬁ,Mﬁﬂﬁ BIRARTH, RBURIRMEMKE (BRILAFE, 2022
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Why urban/ mun|C|paI ecosystem

accounts? A2 RXRE™/ M
:_lu\%%m&l'ﬂ?

Urban green and blue spaces are crucial components of
urban ecosystems, providing numerous ecosystem
services that are important for human well-being and
environmental sustainability.

« The planning, conservation, and management of urban
green and blue spaces are instrumental in the transition
towards sustainable urban planning.

« Ecosystem accounts can support strategic municipal
planning and policy-making, facilitating the integration of
biodiversity, ecosystems, and ecosystem services into
development planning and decision-making.

« WHEZKZEENTESRENEZHERES, EilEH
ﬁy SEGRS, MARBUMMEAREMZXER

. iﬁkﬁi""ﬁ SIERIMK] . RIPANEIEG B TIEE = AT
mALX .

. ilu\f?é}‘f)njﬁt)i'—fiﬁﬁﬁmgIiﬁﬂ%mﬁlﬁﬂﬁigﬁ, EFEIFES ( Suomen ymperistkeskus
ZHM., ERREMNESRERGRSZPANEZRIAINFRE .
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Earlier municipal ecosystem accounting pilots in Finland

F=RHNTEESREZRF XA E

» Co-creation with municipalities in the implementation of urban
ecosystem accounting approaches, targeted at local policy needs and
critical issues.

. ﬁgﬂﬁﬁﬁﬁkﬂ%ﬂ@@,5$ﬁéﬁ%ﬂ@@ﬁ$iugﬁﬁ§

« Testing the suitability of different existing spatial datasets and methods
for the purposes of urban ecosystem accounting:

« WHIEARE=EEEEND ZERERTIRMESRFZE
« To compile an ecosystem extent account following SEEA-EA

standard and EU ecosystem typology:

« ¥2H8 SEEA-EA tREFBKBESRSZ LR, RIESRGEEKS:
« Pirkkala: Urban green and forest extent.
© RURFHRL: WM FNFRIASEE
» Helsinki: Urban green extent (originally forest ecosystem

extent).

o FRREFEE: WHEMTERE (RAZRMKESTRSETCE)
. Tampere' Complete ecosystem extent.



Presenter Notes
Presentation Notes
Visitor counter refers to a device or system that counts the number of visitors, often used in parks or public areas to monitor foot traffic.


Earlier municipal ecosystem accounting pilots in Finland

F=RHNTEESREZRF XA E

» To compile physical and monetary accounts of ecosystem
service supply and use: _—

s BHIESRERSENFERASSIFETRIK:

» Pirkkala: The educational and recreational value of green
areas, using PPGIS surveys.

o RRFH: FIAAXSSMIBEERS% (PPGIS) FHEHM
REMBEE MR RENNE

» Helsinki: The value of nature-based recreation in green
areas, using movement, visitor counter and survey data.

- MURFEE: FRAEH) FETRSEFMATRE, MR
th ) (5 9 A Rk 12 RSB RO B

« Tampere: The value of green areas in mitigating
stormwater runoff.

- 1BAE: FMERDRMFZRAZENE.
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Extent of ecosystem types &SR AXBNTCE

* In municipal ecosystem accounting, both urban and rural areas are included if the municipal borders
define the accounting area. To obtain a comprehensive understanding of urban ecosystems, ecosystem
type classification needs to be adapted, as urban green spaces can consist of a mosaic of smaller features
and areas that are not in a natural state. Almenar et al. (2023) provide a descriptive list of urban green
space types that can be used in ecosystem accounting.

. T_ FEESZEU,? FZER, QD%FEE&_%!IEMTV%IZU LJiﬁJZﬁ*DZ?ﬁiﬂ%I:%B@EET_ N, A7 2HE 7 EgmE
SEGR, EENESEKFLEI SR T R AR R AT e e/ NI ERANE F B ARSI X a2 T
Almenar A (2023) 12t T—ﬁJ\_ﬂEﬁFEIU\,??}E@%E’JWH%%&*&T RMEBER,

* Previous municipal ecosystem accounting projects in Finland have tested urban and municipal ecosystem
extent accounts, yielding valuable information. In the current project, an ecosystem extent account has
been developed for the city of Espoo.

* D=SRIRYBTPES ARG E I B A SR GURE K BT T, FERS TERIER. AT
HYIRE R, Etiﬁﬂﬁ‘%ﬁii__LTEU?%é SEEIMKA.
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Extent of ecosystem types £ SR FXBAEHE

* The maintenance level of public properties is a topical issue in Espoo, as the value of public green spaces
and green infrastructure for enhancing biodiversity is increasingly recognised. The importance of
meadows and open spaces, among others, could support arguments for lower maintenance levels of
open areas within urban settings.

- ERHRE, ARGAE RS S S R S E EE SR, EI ARk TR
NI HER, SRS A E B Al L R R A X AR K RIS 5.

* The city of Espoo has compiled extensive and detailed GIS datasets over several decades and utilising this
data for ecosystem accounting would highlight the value of biodiversity and the aesthetic elements of
nature. Piloting ecosystem accounting is further supported by recent action plans in Espoo, including the
Action Programme for Biodiversity 2021-2030, the Action Plan for Climate Change Adaptation 2022-
2025, and Espoo's Action Programme for Meadows and Open Areas 2021-2031.

- ek, RETEDEMRE T REIFMARY GIS MRS, FIRXLEEHTESRARERREBEYSHIERIN
[BEMABERANEF TR, £SRFZERATEAMER TRINERR T IBH—E32F, 215 (2021-
92__9%05%%5%?&»%@7’5 Z) . (2022-2025FENSIEZITINTRIY LAK €2021-203 1528 R EHIFN

XTI E) .
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City of Tampere: ecosystem extent account 2012-2018 (1/2)
Lﬂ'l'EEFE 2012-2018 FESRHFCEMKR (1/2)
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Tampere ecosystem extent 2012 Tampere ecosystem extent 2018
M 111 Continuous settlement area [ 1.4.2 Sports and recreation sites [] 11.2.1 Coastal dunes, beaches & sandy/muddy shores I 1.1.1 Continuous settiement area 1.4.2 Sports and recreation sites [C] 11.2.1 Coastal dunes, beaches & sandy/muddy shores

M 6.1.1 Bare rock I 1.2.1 Discontinuous settlement area [ 2.1.1 Cropland and pasture M 6.1.1 Bare rock

I 1.2.1 Discontinuous settlement area  [] 2.1.1 Cropland and pasture
. 1.5 1 Commercial and industrial areas - 4 11 Broadleaved deciduous forest . 7.1.1 Inland marshes on mineral soil

- 1.5.1 Commercial and industrial areas - 411 Broadleaved deciduous forest - 7.1.1 Inland marshes on mineral soil

I 1.3.1 Infrastructure I 4.2.1 Coniferous forest I 7.2.1 Mires, bogs and fens I 1.3.1 Infrastructure I 4.2.1 Coniferous forest [ 7.2.1 Mires, bogs and fens
[ 1.4.1 Parks B 441 Mixed forest [ 8.1.1 Rivers and lakes [ 1.4.1 Parks B 4.4.1 Mixed forest [ 8.1.1 Rivers and lakes
[ 1.4.3 Summer cottages B 4.5.1 Transit. woodland/forestry [] 1.4.3 Summer cottages I 451 Transit. woodland/forestry
Opening extent of each ecosystem type in hectares Closing extent of each ecosystem type in hectares

BNESRGRBRERVITEE (BB ) BNMESRFRENEACEE (B 2)

Cross-tabulate and calculate ecosystem-type change matrix

YR BES R G RBITREM

( Suomen ympdristékeskus
Finlands miljécentral
Populate the ecosystem extent account table ) Finnish Environment Institute
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Condition of ecosystems £SFZFRIK R

Optimal urban ecosystem health and resilience requires the capacity to meet societal demand for ecosystem services
while ensuring long-term ecosystem sustainability. This necessitates that monitoring urban ecosystem conditions
should provide insights into how biotic and abiotic factors, including human and technology-related variables, affect the
resilience and health of the urban ecosystem itself and the interconnected ecosystems on which it relies.

R ESEARERIIS R NEEER L SNESRARSZNEK, EIHRESRFAVKIRREEE., XE
B ESRIUNTHI TN, LMERANTHEEVIFEYRR (BESAFKIRABRNEE) TR HES
RS N EFTRERIE EL?&H%EI’JEIU\% FEHIE DR,

The purpose of urban ecosystem condition accounts is to monitor changes in ecological conditions, similar to other
ecosystems, but with attention to attributes, processes, or functions impacting the ecological dimension. A few
examples of urban ecosystem condition accounts include:

Impervious surface area per inhabitant (percentage of imperviousness).
Share of tree canopy cover.
Proportion of green spaces and/or green spaces per inhabitant.
Fragmentation of the green network.
TS RGRTIK R B RIS SRIE, SEMESRAERN, EESTHMESAENENE. SEs
B8, TSRO FE LM TS
- BV ERMEHNAEKENER (REKBEDEL) .
- WEERZR.
« BRG]/ ERIEEC G,
¢ ﬁ@,lﬂiﬂﬁ}ﬁﬁ Hf: ( Suomen ympéristékeskus
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* European Commission / Joint Research Centre, 2023



Condition of ecosystems £ RFAIIKR

« We are piloting ecosystem condition accounts for Pirkkala, focusing on the fragmentation of forest
ecosystems, and for Espoo, addressing the connectivity of urban green spaces.

+ BUEER/Ry RAMRENRIITESRGONAKS, BIEMETHRMESRKFRIREML, FENFTIIH
ThEHBHYEE 1%

* European Commission / Joint Research Centre, 2023
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Physical and monetary accounts of

ecosystem services
S REFIRFAITIE IR A SMMERIKF (S K )



Runoff retention ecosystem service account in
A terrible sight in the morning in the City of Tampere
Tampere: the streets are flooded 1B{R B h RS ?.ﬁﬂﬁ%ﬂkp

after heavyrains £/ HEE&L_ETJ E=t3 7 S P
At worst, there was up to 70 centimeters ?C FE n}= s-trrjﬁts%ﬂ(7 ' o ol
B BB R AHEATERUKANA70EK B i

THE CENTER OF TAMPERE flooded on Wednesday morning as a result of heavy
rains overnight.

TAMPERE REGION

Joona Laukkanen
24.8, 837 am

The water rose to a considerable height in the low points of the streets, says Pauli
Keskinen , fire chief on duty at the Pirkanmaa rescue service, to llta-Sanom.
Aamulehti was the first to report on the floods .

a2

A
5 km
|
1

2]

Tampere ecosystem extent 2018

This is what it looked like on Satakunnakatu in the morning. PHOTO: PIRITTA PALOKANGAS |
AAMULEHTI

I 1.1.1 Continuous settlement area
I 1.2.1 Discontinuous settlement area

B 1.3 1 Infrastructure
I 1.4.1 Parks
[] 1.4.3 Summer cottages

1.4.2 Sports and recreation sites
[] 2.1.1 Cropland and pasture

- 1.5.1 Commercial and industrial areas - 4.1.1 Broadleaved deciduous forest - 7.1.1 Inland marshes on mineral soil

B 42 1 Coniferous forest
B 441 Mixed forest
B 4.5.1 Transit. woodland/forestry

[] 11.2.1 Coastal dunes, beaches & sandy/muddy shores
[ 6.1.1 Bare rock

[ 7.2 1 Mires, bogs and fens
- 8.1.1 Rivers and lakes

Ecosystem accounting area:

The watershed covering the core city area of Tampere

ESERGZE I

BHRIBMER UKD 7K
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City of Tampere: ecosystem extent account 2012-2018 (2/2)
IBEE™: 2012-2018 FESREFCEIMR (2/2)

Tampere ecosystem extent account 2018
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Opening extent 920 2559 1785 1042 166 91 251 235 308 3299 1480 707 1 8 38 6 3991 1688
2012 9
Addltlons to extent 1 1 48 0 0 8 0 1 1 4 65 0 0 0 0 0 221

0 0 0 16 5 24 0 0 0 0 0 221

o
o
o
o
o
o

-
extent

Net change in -2 0 0 -16 -4 > ‘

extent

2618 1798 1040 167 91 259 219 304 3221 1438 1 9 38 6 3990 1688
2018 °

From 2012 to 2018, a total of 100 ha of cropland, pasture, and forest were converted to impervious
ecosystem types (settlements and other artificial areas)

M 2012 52 2018 &, HAE 100 LMIAIHE. BUATIARMBARHATERNESRFE (ERFIE
{&AI Iziék) ( S}Jomen yn'1'p"i.irist6keskus
These conversions constituted 0.8 % of the total land extent in the ecosystem accounting area o et

XL HESRGREX TS ERRY 0.8%

Finnish Environment Institute



Potential runoff retention ecosystem service under two
scenarios: Change from 2012 to 2018

ecosystem types also increase.

Runoff Retention Index, 2018
for 24 mm precipitation event
e 1.0

0,5
- 00

nnnnnnn

w10

05
00

[Jeaa

|| water body

Ecosystem types: impervious ecosystem types (continuous and discontinuous urban fabric, commercial and
industrial units, sport and leisure areas): +100 hectares (0.8 % of total accounting extent). Built areas in other
Change of
building
areas that he change
are not in potential
Rain Runoff | flooded if § Building damage
event | Runoff |retention| the flood areas ost if flood
depth | volume | volume event benefiting| ES valuel] event
Scenario type (mm) | change | change happens from ES | change R happens
Ecosystem type
change+ building 24 (same
area increase as 2012) 1.50%| -0.30% 9.67% 6.03%| 6.92% 6.14%
Ecosystem type
change+Climate
change + building
area increase 50| 254.50%| 77.60% -6.97% 6.03%| 40.33% 231.02%

* Runoff retention ecosystem service’s actual use increases due to

some new building areas located in pervious ecosyst YRESen ympéristskesius
« |n addition, the potential damage cost also increases
« The classification of impervious ecosystem types

Finlands miljécentral
Finnish Environment Institute
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Runoff retention ecosystem service supply and use account
in 2012 (baseline rain event) and 2018 (climate scenario)
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2012 -24 mm scenario ES supply and use Table
Supply
Flood mitigation ES: Buidling area benefit from |m2 1,728,266 3,028,677 3,588,091 69,398 2,304 35,998 | 101,943 373 327 15,492 12,993 20,882 0] - B, 111 B,612,853
Value of flood mitgation ES EUR 7,007,856 | 21,379,483 | 12,689,194 | 143,085 | 10,539 | 196,992 | 526,033 4 556 1,896 97,327 73,949 150,770 0| - 16,162 | 42,297,841
Use
Flood mitigation ES: Buidling area benefit from |m2 | 2,094,224 | 1674572 4 844 058 B,612,853
Value of flood mitgation ES EUR | 6,287,704 | 6,962,639 | 29,047,498 | 42,297,841
2018-50mm scenario ES supply and use Table
Supply
Flood mitigation ES: Buidling area benefit from |m2 1,853,214 3,176,858 3,744,531 75,553 3,884 36,185 | 119,430 3,258 2,571 21,005 25,875 61,471 0] - B, 192 9,132,027
Value of flood mitgation ES EUR 8,267,511 | 28,564,402 | 17,121,695 | 157,434 | 41,803 | 343,047 | BBS,002 | B4,485 | BO,754 | 320,243 | 285,341 | 1,131,686 0] - 27,287 | 59,354,695
Use
IFIu:u:u:I mitigation E3: Buidling area benefit from \m2 | 2,176,324 | 1,782,245 5,173,457 9,132,027
Value of flood mitgation ES EUR | 8,362,673 | 9,658,515 | 41,333,506 | 59,354,695

The inpretation of the value: if the flood event is happen ance per year, this is yearly value. If the flood event happen X time per year, the value need to mulitply X. if the flood event happen every X year, the value need to devided by X.
In the supply table, the building area located at "Rivers and lakes" ecosystm types results from the resolution of ecosystem extent data. Theses buiding areas actually lcoated in other ecosystem types but very close to "Rivers and lakes"




Urban heat island mitigation ecosystem service accounts
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We are piloting ecosystem services (ES) accounts selected by the participating municipalities, in both
physical and monetary terms, aiming to expand the range of example ES accounts and to test the
feasibility of methodologies within the Finnish municipal context.

ETS5MHREBIEE, FAIEETESRSRS (ES) sSCYMEMKS, BRIRY KESEFIRS
IKFSEBIRSEE, HES =R eERN T AR T4,

Shading and cooling provided by green areas are expected to become increasingly important as
temperatures rise and the urban heat island (UHI) effect intensifies. Major consequences of UHI
include increased energy consumption, deteriorating water and air quality, and associated
environmental and public health challenges. UHI heightens the risk of heat-related mortality and
morbidity by contributing to respiratory difficulties, heat cramps, exhaustion, and non-fatal heat
strokes. Children, the elderly, and individuals with pre-existing health conditions are particularly
vulnerable.

SEESREOTHSTURATASREL (UHI) BINNRE], SRR B a e T e R E S,
UHI (0 B RAERERSEE, KSR E BRI S A DB, UH 2550
REME, AEZ BRI E, NESE R kmNk. LB, EANCAR
R A RS S SRR,
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Urban heat island mitigation ecosystem service accounts
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We are piloting the urban heat island mitigation service account in both Tampere and Espoo, as both cities
have identified this ecosystem service as a priority under the pressures of climate change and rising
temperatures. We quantify and map the cooling effects provided by green spaces, reviewing and selecting
the most appropriate methods for mapping UHI mitigation by blue-green areas, considering data availability
in the EA context. The creation of the physical account is conducted using GIS-based modeling.

A EEBmEFIRETEN TS EERS KT, EAXFMEHEEBIZESRARSHENSIEER
WHISIE EFTED RAYATEIN, FA ISt RERRE TENH aHItE, FEHGRRSIENT
SRR IEERDKIRAT UHI SRAZE], FERYSETER) EA SMShRISIETAM. H(MERETEEERGAVE
& AR TSR

One method for monetarily valuing local climate regulation services is calculating the avoided energy costs.
In the case of air-cooling ecosystem service, the valuation methods are associated with the reduction of
impacts on human health during extreme weather events, particularly heat (NCAVES and MAIA, 2022).
Thus, avoided healthcare costs represent a clear monetary valuation method.

IBAMRE T RS IHI TR DA ERN M AR EREERRIRERME, MEVRMESRARS S, A
ERESRORR RS (THESR) ASERIIEER (NCAVES #l MAIA, 2022 £F) , [,
B RHIETT A Z— BRI B R HRESA.

Additionally, we conduct field temperature measurements in representative areas of urban green spaces,
near water, and built-up zones—to validate the analysis results.

LESk, Bl IEmmhEat. K EFREEXAIARMEXERT FSEtEENE, LAIGIEDTESE,
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Recreational ecosystem services accounts

Physical and monetary accounts for recreational ecosystem services are being developed for Pirkkala and
Tampere. This was initially trialed in Pirkkala in a previous project. Recreational service usage data, along
with the information required for monetary valuation, was collected through a voluntary GIS survey in
Pirkkala in the summer of 2022, and this survey will be repeated. The ecosystem service supply data for the
recreation account is determined in collaboration with the municipalities, based on their interest in specific
ecosystem types (including all or selected ecosystem types).

. 73)324\?E-':T_L?Fﬂiﬁ1J_LEE%|JEﬂ%?i,u\,?éﬁﬂﬁ%ﬁ’ﬂg'@%mfﬁﬂiﬂtﬂjIEEi#_ﬁo AT — IR E EEER/REe R
T TG, 2022 ﬁ% =, BEERRE RAHTERIER GIS BE, HQ’ETZIE/‘T-\HEQ{E%%%E’\J £
LRSI MIGERRRIER, FHES HUIﬁEEPﬁW\i_{TﬂE IRRKPRES R RIRSHNEIERRES
RN REREMEEESRGRE (BREEEIEENESRIRE) FKERER.

* Monetary ecosystem service accounts are quantified using the travel cost or time cost model for recreation,

or the benefit transfer method. & EFRIRS MM R T, IR RSB p AR B B a4 L 8 2R T=L.

* Physical and monetary accounts for urban runoff retention service were developed for Tampere in an earlier
project. In the current project, all three ecosystem service accounts (runoff retention, urban heat island
mitigation, and recreation) are examined together to refine results further and produce a combined valuation
of ecosystems.

- ERHIES, 7JiE1H§'§9:F7iTiﬁJZﬁ5 BNt E&E’JEEW*”*D“FIEL‘&F' EISRIMET, IE=1ESES
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Ecosystem asset accounts SRR DM

Ecosystems can be viewed as assets, meaning they are systems that can regenerate and provide services over
time, depending on their health or condition (Hein et al., 2016). In the international SEEA EA, ecosystem assets are
typically valued using the net present value of the expected future flow of ecosystem services.

ESRFAIRMART, XERECIRIBERNRS, HoRERRRENME—RITEINRMIKRS ( Hein et
al., 2016 ) . EEPR SEEA EA F1, ESRAR T BREERTUIRRESRFIRSIIRERFMEHTIHE.

A core aspect of asset accounting is tracking changes in asset value over a specific accounting period. Ecosystem
degradation refers to a decline in the value of an ecosystem asset during this period, linked to a reduction in its
condition (UN, 2021). Similarly, changes in asset value, due to factors like enhancement, degradation, or
conversion, depend on how these changes affect expected future returns (UN, 2021).

A ZERN— MO HEBERSEREHARMERNEN. ESRFERUEIEELHEESRFEENETT
b, XSERAIFESX (UN, 2021) . B, BTFERE. BUSERSFERENNEMERCEIR TIXLE
TN AR FREARIAR KRR (UN, 2021)

If the extent of an ecosystem asset stays constant over an accounting period, changes in the flow of ecosystem
services might result from price fluctuations or changes in condition (either degradation or enhancement).

2%;%%??%’&?%?@&@%% RIRFFAR, BFAESRFEIRSRERNIZAIRERBMERIEARREZNL (BIL

The account records the opening and closing values for each ecosystem asset—calculated from the combined
values of relevant ecosystem services—and shows the impacts of enhancement, degradation, conversions, re-
evaluations, or other changes. IZMKFICREBNESESR ~HEAFFIEIRNME (RIEREXESERRSHNGESNE
ITEEL) [ ARRERE. B, #FiR. BEESEMZRIRm, ( »
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