Mapping Natural Capital and Ecosystem Services to
inform local decision making and policy:

EcoServ-GIS

Dr Jonathan Winn
Scottish Wildlife Trust
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* Why map Natural Capital?
* Why did we create EcoServ-GIS

e How we created EcoServ-GIS

» Uses of Natural Capital and ecosystem service mapping

* Challenges and experience in mapping Natural Capital




Scottish

NV v

{ LIVING
i LI e SRt Sy - 1S LANDSCAPES ;;kwlldhfe
Eupm| Ire ita Slanln riti ibrary 6 Vel r NORTH EAST WILDLIFE TRUSTS i\ Trust

* Why map Natural Capital?
* Why did we create EcoServ-GIS

e How we created EcoServ-GIS
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To include Natural Capital in decision making
we need to know where It Is...

* Local authority + partners
* Spatial planning

* Sites + strategies

* Development plans

* Green Infrastructure

* Living Landscapes
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Available local habitat information is very
varlable across the UK

BRISTOL
BIODIVERSITY
ACTION PLAN
For Peogple and Wildiife

4

| B
02 04 06 08 10 12 14 16
FIWNG survey 20067 _Squales sus

* Phase 1 habitat surveys
* Biodiversity Action Plan legacy....
* Local record centres
* Wildlife Trusts

e Local authorities
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EcoServ-GIS maps local ecosystem services

To show where Natural Capital delivers benefits to people

* |nclude non-designated
sites / general countryside

* Local planning and Green
Infrastructure context

* |nclude cultural ecosystem
services
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EcoServ-GIS developed to save time and money

e All 47 Wildlife Trusts
have an interest in
ecosystem services

* Avoid repetitionin
methods

* Mapping takes time, but
can be automated — cost

savings
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Developed in England, expanded to Scotland
by
* Began 2011 _ | ,
* Partnership 3.
* Promoted via EKN
* Now working with SEPA / SNH

» Always seeking collaboration o> @




Scottish

NV v

{ LIVING
i LI e SRt Sy - 1S LANDSCAPES ;;kwlldhfe
Eupm| Ire ita Slanln riti ibrary 6 Vel r NORTH EAST WILDLIFE TRUSTS i\ Trust

* Why map Natural Capital?
* Why did we create EcoServ-GIS

* How we created EcoServ-GIS

» Uses of Natural Capital and ecosystem service mapping

* Challenges and experience in mapping Natural Capital




-
e e
44 Valuing our Llfe Support Sys’rems 2014 7 uving *’,{: ‘S,’\;’l‘l’(tﬁ‘l?g
:é‘?é'ﬁi A Natural Capital Summit British Library 6 ember NORTH EAST WILDLIFETRUSTS \;SJZ TIUSt

An ArcGIS Toolkit, based on 0S MasterMap data

#____________________________ﬁ

7
/ _ EcoServ-GIS toolkit — T S
Documentation @4

. \
' Outputs 1x BaseMaps |
| - User guide 2| (+data) |
| - Tutorial ArcGIS environment: —
I guide » Code (toolboxes) J |
7 >| « Data structures I
| » Layer styles |
| e Map templates = I
|
I Data: I
s Licenced Service maps +s !
|
: products Outputs 2 data: demand & |
* Open Data « N capacit
W\ Lookup tables - P Y T m— l
\\_/ o — ’
| |
[
Case
studies,
further
analysis

eic
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Compile the best available information on Natural
Capital into one place - BaseMap (stock check)

* OS MasterMap

Legend

//A Woodland, broadleaved
[:] Woodland, coniferous
"/ Woodland, mixed

m Scrub

2088! Trees/Parkland

- Grassland, semi-natural
; ‘ Grassland, improved

- Grassland, marshy

- Grassland, unknown

Heathland

- Mire

- Water, fresh

- Water, brackish

- Water, sea

S |ntertidal

* LA Greenspace data
* LCM 2007
* BAP data

* Cross-validated

||||||||| Maritime cliff and slope
é £ Natural rock
[ ] cultivated/ disturbed land

- Built up areas

Garden

e Easily updated

Gardens / Parks / Brownfield

E] Other
B33 Mixed habitats
B Fath

| Pavement
% Railway
Roads
- Unclassified
- <Null>

Use as much “surveyed”

data as possible
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Link Natural Capital stock (BaseMap) to
ecosystem service attributes

e Link attributes to habitat types

:—

AN T.75 273 50 an 0E 0.005  Eroadlesvedforest 1 35 50 200

ATia T.7o 1031 a0 a0 0E 0005 Transitional woodland-scrub 1 35 50 200
a1z Bol  156.1 100 100 05 0,005 Coniferaus farest 20 20 40 I
| adz_an 8.5- 16E.1 100 00 05 0.005  Coniferous farest 20 20 40 200
:F'.'IZZ E.S 16E.1 100 00 05 0.005  Coniferous farest 20 20 40 200
|z E.S 16E.1 100 00 05 0.005  Coniferous farest 20 20 40 200
| AT2AZ B.5 1031 100 00 0s 0005 Transitional woodland-scrub 15 20 40 200

A3 T.125 202 T2 an 0.55 0005 Mised forest 1 35 o0 200
:F'.'ISZ 7125 202 75 a0 0.55 0005 Mised forest 1 35 50 200
A T.125 202 75 a0 0.55 0005 Mised forest 1 35 50 200
| ATEAZ T.125 1031 Ki=] a0 055 0005 Transitional woodland-scrub 1 30 a0 200

Oz T.125 glich| 0 41 0.4 0,005 Tramsitional woodland-scrub 1 10 30 200
:.':'.Zm .25 031 ] 40 04 0005 Transitional woodland-scrub 1 10 a0 200
| frieg | T.125 1031 ] 40 04 0005 Transitional woodland-scrub 1 0 a0 2004
| h2z T.125 1031 ] 40 04 0005 Transitional woodland-scrub 1 0 a0 200
| AZAZ T.125 glich| 0 41 0.4 0,005 Tramsitional woodland-scrub 1 10 30 200
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Mapped ecosystem
services
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Map environmental capacity and human demand

1) Ecosystem service capacity: capability of an ecosystem or landscape to
deliver a service to people

2) Service demand areas: where there is societal demand (need) for a service
and/or the need for ecological regulation

3) Service benefiting areas: graded according to their capacity to deliver a
service and the societal and ecological demand for the service
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Capacity for Noise Regulation
\ JACULROSS
| =z EcoServ-GIS
/ % V3.0
| DENNY
7 S \ BO'NESS
“\ 4 A\ GRANGEMOUTH - A
) FALKIRK. A Noise Regulation
~ - 2 Capacity
*+  Relative BB e,
Scores Z Scores
MILNGAVIE
BEARSDEN Noise regulation capacity

* Habitat
type

CLYDEBANK

RENFREW

e Habitat
size

Z Scores

. < 3 SD
M-2SD ,
@m-1SD ( \‘

ARMADALE BATHGATE

LIVINGSTON
A

reflects the ability of
different ecosystems and
habitats to absorb noise
pollution.

This is based on habitat
structure, density and
seasonality estimates.

Map Methods and Limitations

Refer to the User Guide for method
details.

EcoServ-GIS relies on indicators
to predict where ecosystem
services occur.

Results are relative to the study
area and cannot be
compared to other areas.

Local knowledge must be used
to interpret what the
values mean in absolute terms.

Ordnance Survey data © Crown copyright and database right 2014

C1-0.5SD

ety |

P

:f'zlszb White space within the Study Area
[ study Area it shows areas with no data,
B mean oW o danaaty Noise regulation values per ecosystem / habitat
[ study Area Buffer 154580 are inferred from available literature.
;1";‘;‘50 R ——— These are estimated typical values.
ores indicate gree to which areas Habitat age and management is not considered.
E * 0 . 5 S D & 180 are above or below the average score for 9 9
: 2 igo the whole Study Area.
fl+1SD
. ) )
£ #e&55¢ Scottish R
+ gty LIVING T Wildlife T contains. oris derived from Information supphed by Ordnence Survey data 0 7.5 Kilometers
f‘ =% | ANDSCAPES € o Crown copyright and database ight 2013
Ay : I i Trust Public sector information icensed under the Open Government Licence v1.0, 2.0 1
- >+ 3 S D Public sector information Bcenced under the non-commercial govemment licence v1.0.
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Demand score comprises several indicators

7 “ACULROSS

EcoServ-GIS
V3.0

o, £ Modelled noise
levels

Noise Regulation
Demand

Noise levels
indicators

MILNGAVIE

BEARSDEN Noise regulation demand
reflects the predicted
need for noise regulation.
This is based on modelled

4. V7 \:?
SV Se=sSn

Qv Q 'LV,/ noise levels, population

D %’ e ARMADA% density and health data.

= . < o5
\—._—_—_J <5
f D /;" WH RN Map Methods and Limitations
= AnC K

Refer to the User Guide for method
details.

EcoServ-GIS relies on indicators
to predict where ecosystem
services occur.

opyrigl base right 20
-3
-2
[ sueyaea =
0-05
[ sueyareasurer -0
E2+058D
I3} .
=
-
&5 N
IVIN il
o> tANBScAPES % Wildlife  CcmmCon o samsss one 2075 e 0 7.5 Kilometers A
Trust R ot vt o o) _tt
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Demand score comprises several indicators

CLYDEBAN
S

RENFRI

PAISLEY
K

BARRH

[ sudyarea
[ studyareat

| N ACUL'RDSS
| N\ EcoServ-GIS
| V3.0
o \ /¥ RONFSS
1 “ACULROSS
\ EcoServ-GIS
‘ V3.0

FALKIRK.

BO'NESS

GRANGEMOUTH - A

_ WHITBURN.
A

Ordnance Survey data © Crown copyright and database right 2014

LINLITHGOW-

ARMADALE BATHGATE

/

Noise Regulation
Demand

Health
deprivation
indicators

Noise regulation demand
reflects the predicted
need for noise regulation.
This is based on modelled

P — noise levels, population

density and health data.
LIVINGSTON
A

Map Methods and Limitations

Refer to the User Guide for method
details.

EcoServ-GIS relies on indicators
to predict where ecosystem
services oceur,

Results are relative to the study
area and cannot be
compared to other areas

Local knowledge must be used
to interpret what the
values mean in absolute terms.

MILNGAVIE
BEARSDEN
CLYDEBANK
A
RENFREW
A
AL
PAISLEY s
3
BARRHEAD
(
(
)
[ stugy Area s
[ study Area Butter E 6320;
£3+0550
=150
=250
->35D

White space within the Study Area
shows areas with no data,
or with no capacity

Z Scores indicate the degree to which areas
are above or below the average score for
the whole Study Area.

This indicator is based on the Scotiand IMD “health score"
High scores indicate high levels of health deprivation
Low scores indicate low level sof health deprivation
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by data
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V10,20,
o

lic sector

under
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meters
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Modelled noise
levels

+

Health
deprivation
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Demand score comprises several indicators

ACUL'ROSS
< EcoServ-GIS
V3.0
DENNY
3 £ RONFSS
S “ACULROSS
o EcoServ-GIS
¢ V3.0
DENNY
\ A e eerio.._.. /BONESS P ——
“ACULROSS
‘ EcoServ-GIS
V3.0
DENNY
S BONESS
CLYDEBAN GRANGEMOUTH A
A FALKIRK A Noise Regulation
A Demand
RENFRI
~LINLITHGOW-
A Population
AchDEaA dsneity
:AISLEY MILNGAVIE indicator
RENF
ABEARSDEN Noise regulation demand
reflects the predicted
b R,
\ is is based on lel
ABARRH CLYQEBANK noise levels, population
PAISLEY A g density and health data.
b ARMADALE, BATHGATE
{ A g LIVINGSTON
ARENFREW 3 A
BARF LGLASGOW- WHITBURN Map Methods and Limitations
PAISLEY Refor o the User Guide for method
h ails.
EcoServ-GIS relies on indicators.
SQELc/AN. to predict where ecosystem
services occur.
Results are relative to the study
B area and cannot
compared to other areas.
Local knowledge must be used
[ sudyarea to interpret what the
] sty areat values mean in absolute terms
EAST KILBRIDE
[ stugy are:
] sy ame
Ordnance Survey data ® Crown copyright and database right 2014
- 35D
--250 This indicator is based lation d led
[ suayarea =150 e pa o p e e VAt 1o whers i pokiton mey b an esue
J-05s0 ith it
[] study Area Butter 1028 or with no capacity
£3+05sD Z Scores indicate the degree to which areas
=150 are above or below the average score for .
=i the whole Stucy Area.
>+ 3SD

P UVING
4% LANDSCAPES

Scottish

recs i
21 Wildlife 22 i daase ront 2013 0 7.5 Kilometers A
e
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Modelled noise
levels

+

Health
deprivation

+

Population
density
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Demand score comprises several indicators

“ACULROSS
- EcoServ-GIS
V3.0
DENNY o
— e Modelled
— odelled noise
EcoServ-GIS
V3.0 | |
- evels
A ... BONESS P ——
“ACULROSS
EcoServ-GIS
V3.0
DENNY +
A BO'NESS
CLYDEBAN b GRANGEMOUTH A
FALKIRK A Noise Regulation
A Demand
RENFRI -~
A 7ACULROSS
EcoServ-GIS H |th
CLYDEBA V3.0 e a
kmsn.ev A PENNY . H
BO'NESS
RENF GRANGEMOUTH - A d e p r I Vat I o n
FALKIRK. A Noise Regulation
Demand
ABARRH oLy
PAISLEY A
h ! LINLITHGOW-
P
A Z Scores +
MILNGAVIE
] BEARSDEN
Noise regulation demand
‘PAISLE\ reflects the predicted
need for noise regulation.
This is based on modelled
CLYDEBANK noise levels, population .
P T Population
A 7 4 LIVINGSTON
A RENFREW A
/ densit
[ sudyarea .GLASGOW WHITBURN Map Methods and Limitations e n s I y
[ sudyareat PAISLEY Refer to the User Guide for method
‘ details.
EcoServ-GIS relies on indicators
RUTHERGLEN o predict where ecosystem
services ocour.
[ stugy are: -
Results are relative to the study
] suayaves BARRHEAD area and cannot be -
A compared to other areas.
Local knowledge must be used
to interpret what the
values mean in absolute terms.
S Demand
Ordnance Survey data ® Crown copyright and database right 2014
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P Ca?acity + demand combined

/ Ordnance Survey data @ Crown copyright ar

Noise_ESBA_and_Gaps_Prioritised

Category

[]A. Other areas where current habitats help to buffer noise

B A1. Areas where the most effective habitats help to absorb the most noise pollution

[T A2. Areas where there is high noise pollution but the habitats are less effective to help absorb it
[_1B. Other areas of noise pollution with no habitats to help buffer noise

Bl B1. Areas of high noise pollution with no habitats to help absorb noise
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Maps highlight the value of areas that we already
know are important!

* Publicity and promotion
* Awareness raising

e Grant bodies
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.. but maps most useful when they tell us
something we don’t already know

* Value of non-designhated sites

* Targeting habitat creation and

restoration areas to benefit people
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High resolution Natural Capital maps

* Automating urban habitat surveys

* Informing Gl strategy

* Informing Living Landscape plans
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Lack of Greenspace data

Lack of local Biodiversity data

Duplication of monitoring / surveys

Data not available or easy to locate

Technical issues (e.g. ArcGIS versions)

Standardise collection, compile and report
nationally (e.g. Scotland Greenspace)

Use available technology to create county
based ecosystem surveys, verify by field
survey, compile and report nationally

Co-ordinate all OS MasterMap related
environment surveys (Ordnance Survey,
DEFRA, Forestry Commission, Natural
England, Scottish Natural Heritage)

Make data free, open and easily available

More resources / staff time
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Ease of interpretation and
use by decision makers

main challenge

Many ecosystem services
10+, 15+, 20+ ?

Accuracy and certainty
of mapping rules



Thank you

jwinn@scottishwildlifetrust.org.uk

Or contact me on LinkedIn
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