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Zonation

Land use prioritization et
(for biodiversity conservation)

Current issues in forest conservation and biodiversity 14.11.2019
Coordinator Ninni Mikkonen, Finnish Environment Institute (SYKE)

More information and this presentation: http://tiny.cc/Zonation_Mikkonen



Biologist, ecologist

Zonation analysis
coordinator since 2010

Forest conservation since
2012

Interdisciplinarity!
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B Why Zonation?

Why are spatial conservation prioritization tools needed?

B How Z works?

B Cases from FIN
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evelopme e needs of the

esent without compromising the ability of
future generations to meet their own needs.

(World Commission on Environment and Development, 1987)

1) Economic and 2) social development and 3) environmental protection
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Biodiversity crisis -> Actions
Conservation
Management
Restoration
Recreating ecosystems
Cleaning
Diminshing impacts
Reintroducing species

Offsetting & competing
uses




The most difficult = poriy

value -
question — where? ‘ﬁL’
I |
, e
* For spatial I
questions -> Spatial High
conservation e

planning

e Even more difficult:
o Which actions?

o Interactions?

o Consequences?

© SYKE
Metsahallitus
Finnish Forest Centre




High
priority
value

@ SYKE
© Suomen metsdkeskus

© Luonnonvarakeskus { - .
¢ © Maanmittaustaitos . Metsahallitus
Finnish Forest Centre

2 Hansen/UMD/Google/USGS/INASA
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Spatial Conservation
Prioritization

Ecological decision making ,
= structural problem analyzing £
possible,
but not necessarily gives
answers

.-J

Spatial conservation
prioritization

Spatial conservation planning
Ecological conservation planning / decision making




Conservation
planning

If the world would
be perfect.. =

conservation
prioritization

Natural
resources Land use
usage planning planning

Land use decisions are a
balancing act

Ferrier & Wintle 2009: Quantative approaches to spatial conservation prioritization: matching the solution to the need. --- in
Moilanen, Wilson, Possingham, Spatial conservetion prioritization, quantataive methods & computational tools
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Objective:
Best possible long term conservation
outcome (persistence)




HIGH
Resource density
(e.g., mirco-
climate, nestig e

places, food, prey)

Habatitat availability for
conservation purposes

(spatial amount)

Characteristics of areas
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Area and quality
define carrying
capacity
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Aggregation
effects the local
dynamics

Best solutions are
good in both: in

quality andin
network view.

DENSE /
CLOSE

The spatial

0“ (network)

structure of the
habitat




Biodiversity data: o4 Global change data:
Speci Climate change
(5% Habitat loss
Habitats and ecosystems & abi

Human population

Ecosystem services )
Consumption

TTE S W T usene

‘ d s Human factors:
Ecology: ‘ \SS\né
\ Costs
Spatial process Usua\\y m F— o
Ecosystem function : Obpportunities
Interaction pPrhreats
Genetics and evolution Trade offs
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Garbage in - garbage out!




. ZONATION

Conservation planning software

a tool for spatial conservation prioritization




7 ZONATION

4 Conservation planning software

ecologically
computational ,
support X
conservation solutions L

- HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

conservation resource
allocation

Atte Moilanen receives Distinguished Service
Award from the Society for Conservation Biology

Zonation since 2006
* Freely available www.syke.fi/zonation/en
« Canuse bigdatasets simultanously
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There are no jobs on a dead planet!

Atte Moilanen,
the creator of Zonation software




What is the difference between Z and GIS?




Zonation outputs:

Uusimaa region ..
B 3* “ e

Ll e M
ez, Wiy

Performance curves
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) ‘3 60%
3 A The portion of
e values included i 40%
in areas
I 20%
... -
© Joel Jalkanen, University of Helsinki Most valuable areas Least valuable areas

Joel.jalkanen@helsinki.fi « Secured natural values



What is the difference between Z and GIS

Simultaneously:
1. Complementarity of

2.

© N ok

A

areas (irreplaceability)
Balanced solution between

Input features
Prioritization of the whole
research area (vs. targets)
Distribution: rarity
Connectivity, interactions...
Weights between
Replacement cost analyses
Costs, penalties, threats,
uncertanties

M I




WHEN to use Zonation?

When expertise is not enough!
o Bigareas

o Interdisicplinarity needed

olannin

o Subjectivity needs to be reduced
o Connectivity is needed

o GISisnot enough oncsivin

When you have resources, not just an idea

o When experts, time, money and datas are available
-Not a modelling tool




Everything has two sides..

Weaknesses of Z

e Z can process very big data sets and e SLOW if prepaired datais not
take into account very difficult available

factors such as connectivity o Expensive in the beginning

e Planning process is transparent e If you have quality problems with
which reduces subjectivity data

e Zis effective and easily repeatable e One can never have everything
approach IF datas are ready essential in one analyisis

e Easy totake advantage of excisting  Might seem complicated froma
datas and focus ideas on creating perspective of interest groups

NEeEW ones




7" ZONATION

Conservation planning software

Zonation - what s it for?

|dentifying
ecologically most
valuable areas

Assessing excisting
nature conservation
network

|dentifying
ecologically least
valuable areas

Expanding
(developing) nature
conservation
network




ZONATION

Conservation planning software

,%
£
Zonation - what is it for?

monimuotoisuudelie
arvokkaita metsia

|dentifying
ecologically most
valuable areas B R

arvokkaita metsia

y © SYKE
© Suomen metsakeskus

£ Metsahallitus

© Luonnonvarakeskus

© Maanmittauslaitos

& Hansen/UMD/Google/USGSNASA



ZONATION

l Conservation planning software

Zonation - what s it for?

|ldentifying |dentifying
ecologically most ecologically least
valuable areas valuable areas
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Peat mining priority
Highl MEE DD OEHENE Low

Aim: Realize 7000 ha peat mining potential




. ZONATION

Conservation planning software

Zonation - what s it for?

|dentifying
ecologically most
valuable areas

Assessing excisting
nature conservation
network

|dentifying
ecologically least
valuable areas

Expanding
(developing) nature
conservation
network




Evaluation, Gap
Analysis, and
Potential
Expansion of the
Finnish Marine
Protected Area
Network

Elina Virtanen, Finnish Environment Institute
elina.a.virtanen@ymparisto.fi
https://doi.org/10.3389/fmars.2018.00402

B PR "

e 100 % (highest) s ,
-90 % e Y
.
-0 % (lowest) -.?,
il
ASF
: .‘é
1:’%&5?‘:"-. .
]
l"
o oy’
: S & ".-'/”T’ e 4 g-j? T SN
g N "?“‘ﬁ. m,ﬁg g™ 5

0 50 100km


https://doi.org/10.3389/fmars.2018.00402
https://doi.org/10.3389/fmars.2018.00402
https://doi.org/10.3389/fmars.2018.00402

Evaluation of all marine areas
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7" ZONATION

Conservation planning software

Zonation - what s it for?

|dentifying
ecologically most
valuable areas

Assessing excisting
nature conservation
network

|dentifying
ecologically least
valuable areas

Expanding
(developing) nature
conservation
network

)




Where to

LAVl

i,

establish marine
conservation
areas that are

ecologically and
economically
sustainable?

Novel methods for the design and evaluation of marine
protected areas in offshore waters

John Leathwick', Atte Moilanen?, Malcolm Francis?, Jane Elith, Paul Taylor', Kathryn Julian', Trevor Hastie®,
& Clinton Duffy®

Costs (%)

T T T T T 1 o

100 &0 0 40 20 0
Geographic protection of EEZ (%)

Figure 3 Zonation scenarios for marine protected areas in waters of
trawiable depth in New Zezland's Exclusive Economic Zone, given vary-
Ing constraints; highest conservation priorities are associated with low
ranng scores. A. india "no cost constraint” analysis with weighting of
endemic spacies and allowance for fragmentation effects; 5. “hal cost
constrant™—as for A, but using a fishing intensity layer to constrain site

scdaction; C. "BPA"—as for A, but calis faling within Benthic protectson
areas (boundaries shown in red) were retained until all other grid cells had
been rernoved; D. mean benefits (top) and costs (bottom) as a function
of geographic protection of waters of trawiable depth in the Exclusive
Econamic Zone for four Zonation scenaris.



50
I

20% geographic protection

-
-
o=
-
-
o
-
-
-

Zonation ideal free solution

: 8 : 14)% geographic protection

no cost constramt

No costs for

fishing opportunities

but more than 20 % more
biodiveristy values

20
I

Conservation benefit (%)

s BP?\s - 16.6% geographic protection

Figure 5 Costs and benefits of defining MPAs based fo WHat the fishery industry suggested
on five Zonation scenarios in which cell selection was e :

influenced to varying degrees by data describing
spatial variation in fishing intensity during 2005.
Cost—benefit curves are shown for 10% and 20% levels

of geographic protection of waters with trawlable =

; £ e : | . Wi B pl | 5 il
depths, with symbols indicating results from particular . :
scenarios. The costs and benefits of reserves proposed : 0 : 10 20 30 40 50
by the New Zealand fishing industry (BPAs) are shown e, o .
for comparison. F'Sh'ng OppOﬂUﬂlty COSt (VD)

- 9




Case 1.
Forest conservation
prioritization



Zonation process Is an
analogue of baking a cake
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Ingredients

Setting of objectives

|

Monitoring

ECOLOGICAL MODEL OF
CONSERVATION VALUE

* 128 goyatal augar

* Agirchofemt

* 150p e

* Gumer and fNowr for toe M

* 130-300 g mpdcet ja, far agrescing

* Rum, If casres

* Wirkped creas o garmish

Por the glaze

- Input
Expert
~ engagement

Analysis setups

COMPUTATIONAL
ANALYSIS

INTERPRETATION

ration prioritization process (adapted from V). Groups defined
evel stages in Figure 1. Orange color indicates inputs to other
Sive operations, that include engaging with experts. Blue color

ed. Red colorindicates outputs from other stages of the process.

by the gray background
stages of the process. Lig
indicates stages, where co



_ - Where are the most valuable not conserved
Setting of objectives forest areas in Finland?

 Species and habitats assessments show that
they are declining!!

Ecological Get the data (find + contracts)
model and Decide ecological model
data ... | Model dead wood potential based on tree stand data
preparation Define penalties for negative actions
Get species observations

Define connectivities

4
i Zonation :
< Computational C e Execute the analysis step by step
: analyses prioritization

Interpre- Ylsuallze the results
tation nterpret

|dentify valuable areas

Prepare user manuals




PRINCIPAL DATA:
DEAD WOOD POTENTIAL

UPDATING AND SUPPLEMENTING DATA

Tree stand data on every
stratum

Tree species

Diameter

Volume

Fertility class

v

Modelling dead wood
potential (DWP) for each
site

« MOTTI-program
» 168 DWP functions

e Tree stand data
converted to DWP with
DWP-functions

Zonation |
Spatial l
conservation lr” &
prioritization {140*"\

PENALTY based on forestry operations
with negative impact on biodiversity

1. Forest declarations & satellite IM
2. Mineral and peatland drainage data

Forest area connectivity

IUCN Red Listed forest
species

Connectivity

Habitats of spe-

cial importance in
terms of biodiver-
Sity (Forest Act 10 §)

Permanent
conserva-
tion areas

| Connectivity

I |
I
\
=
~

'

I
|

Metsahallitus
Finnish Forest
Centre
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Validation
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Finnish Forest Centre: Rorast O

® Informing private landowners about forest conservation values
through metsaan.fi -service

® nature management and restoration planning in private owned
forests

. Metsahallitus Forestry: areal ecological network assessment
. Ministry of environment: budget planning for METSO-program

. Centre of Economic Development, Transport and the

Environment: land use questions, conservation area expansion
(METSO)

. Finnish Environment Institute: conservation studies, new Z-
analyses

. Region Councils: land use planning




Validation

* Challenges for utilizing the results:
e Data user don’t understandt how how they were made

O Data user does not agree with the need or the technique
used

o  Datauser has too much work - no time for new things, no
capability

o  Datauser has no will to learn new things
e People have their old habits

® ICT-skills need improvement

o  GIS-skills need improvement




’ Setting of objectives ‘

ECOLOGICAL MODEL OF
CONSERVATION VALUE

Monitoring

VALIDATION

 the effects of conservation

°
Planning products a Ct I O n S

S o Conservation area network

— assessment

Expert
E engagement

o Hasthe biodiversity loss
decreased?

n RL assessments
o Habitat assessments

= Has the connectivity within the
conservation network improved?

How to measure that?




From results to conservation

"ﬁsshus paikallinen+hakkuut+ > DeCiS | onma ke rs h ave
activerole

painot+metsikkotaso+Mete-kytkeytyvyys
e (Clearobjectives
e Clear benefits

e C(lear action plan

> Put effort onresult
discussion and user
training, don’t spoil with
bad GIS equipment etc.

> Clear rolesinside process

\\\\\\
WS

> Remember: Garbagein -
garbage out

Kartta on tulostettu Metsakeskuksen
metsatietcjafestelmasta 4.7.2013 1:5 000



Other Z-analyses
within (at least some)
forest conservation issues



Forest
biodiversity
decline

Areas important for forest

biodiversity can be

identified

- Years of expert
knowledge

- Threats well known

- Good assessments of
species and habitats

- Spatial help available

Climate change
escalation

Areas important for climate

change mitigation under

survey

- Trees are one of the
most effective carbon
sequesters and storages

- Trees # forest

- CO, Sequestration rate
+ amount of storage +
rate of decomposition

S E o
r

] g -
- s e S e

el

L and owner values

Conserving areas is a
question of values

i

Voluntary

Political

Need for compensation
METSO program & C
permium

Too little, too late or
enough, just in time?

= Copyrigislinni Mikkonen



Conservation
prioritization analyses
with Zonation-software
Where are forest areas
important for forest
biodiveristy, carbon
sequestration and
storages, or both?
IBC-Carbon = Integrated
Biodiversity Conservation
and Carbon Sequestration
in the Changing
Environment

‘i strategicreseARCH




Politicians had decided to complement
mire conservation network

BD is suffering e. g. 50 % of Finnish
peatland has been ditched specially on
the 1970’s

Zonation was used to help experts to
choose between mires

Effective = smallest possible amount of
land with the biggest possible addition
for biodiversity

Target Approx. 100 000 ha

Miretypes, ecosystems, species,
geological entities

€ Value for burning peat to heat

The Right who were in power, decided
not to finish the program just before
finishing line and changed it into
voluntary based program

2. version: land owners willingness to
conserve

Suoluontopiirteiden luontoarvojen esiintymistaso

1

0.9
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0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

A) Southern Finland
100% 1

80%

60%

40%

20%

\ 0%

1950 1960 1970 1980 1980 2000 2010
- Undrained

Recently drained, transforming and transformed

~

4 Complementari

\

0 1 02 03 04 05 06 07 08 08 1

Zonationin prioriteettiosuudet:
0- 0.1 huonoin -> 0.9 - 1 paras 10 %:n osuus suomaisemasta

Unprotected Protected

A
Best addition 100 000 ha



One modelling example

Important game bird
that has suffered
strongly from
forestry

Forest structure and
species
characteristics were
prioritized to
identify lekking sites

Results were used
succesfully on
capital area

Wildl. Biol 18:337-353 (2012)
DOL 10.2981/11073

@ Wildlife Biology, NKV
www.wildlifebiology.com

Current management

Defining spatial priorities for capercaillie Tetrao urogallus lekking
landscape conservation in south-central Finland

Saija Sirkid, Joona Lehtomiiki, Harto Lindén, Erkki Tomppo & Atte Moilanen




B Top10-30% B Botiom 30-10%

Priority
W Top 10% [ Bottom 30-50%
7 Top 30-50% W Bottom 10%

Balancing alternative land uses in conservation prioritization .

a) Biodiversity only * b) Carbon only ¢

Arre MonaneN,"” Barsara J. ANDersoN.” Ferix Eigensron, ™ ANoreas Hememever,” Davio B. Rov.®
SivoN GrLLmGs,” Paur R. ArMsworTs, ™ Kevin J. Gaston,” anp Crris D. THoMas®

 Differentland uses have
different prioritizations for
their values

e Combination thesein Z and
using weighting could help.
o Butonlytocertain level

c) Agriculture only - # d) Urban : #

« Compare this and Uusimaa-
region green infrastructure:
sometimes it’s better not to
add everythinig to same Z- eI

°
a n a I S I S Plan species) only; (b) carbon storage only; (¢) agricultural
value only; and (d) urban use only.
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Contents lists available at SciVerse ScienceDirect ¥ mecema

Biological Conservation

1 SFVIER journal homepagse: www.elsevier.com/locate/biocon

Improving conservation planning for semi-natural grasslands: @ R
Integrating connectivity into agri-environment schemes

Anni Arponen **, Risto K. Heikkinen ", Riikka Paloniemi®, Juha Péyry ", Jukka Simild®, Mikko Kuussaari”

* Metp opula Son Rexenrch Group, Department of Biosciences, PO, Box 65, FLO0014 University of Helsinki, Finland
® finnich Environment Institute, Natural Environment Cengre, Ecosystem Change Linit, P.O. Box 140, A.00251 Helsinkd, Finland
“Finnish Environment InsStuse, Enviranment Policy Centre, P.O. Bax 140, FI-00251 Helsinkd, Finland
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Arpanen et al 2013
Improving
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100

LET'TER

Global protected area expansion is coi
projected land-use and parochialism

Federico Montesino Pouzols' +*, Touli Toivonen'**, Enrico Di Minin"*, Aija §. Kukkala', Pets

80

Joona Lehtomild', Henrikki Tenkanern®, Peter H. Verburg® & Atte Moilanen'

=== (Global priorities, present time
- Global priorities, future (2040)

- National priorities, present time
=== National priorities, future (2040)

Species range protected on average (%)

1 1 | 2]

17 2530 40 50 60 70 80
Protected area (% of terrestrial world)

90 100

o Figure 2 | Cumulative average coverage of species ranges in different

\ fractions of terrestrial land. Terrestrial land fractions are listed in priority
“order, from current PAs (grey) to 17% expansion (red), and over entire
terrestrial land. Background colours match the priority map (Fig. 1). The
present PAs cover ~19% of species ranges (A). Expansion to 17% could
increase coverage to ~61% (B) or ~56% with 2040 land use (C). National
priorities perform much worse (D). A further expansion would be required to
- compensate land-use change (to 21%, E) and/or national-scale planning (to
32%, F). Globally, land-use change may cause over ~12% species’ range

loss (G).

0 10 20

I Current PAs |l Expansion to 17% [l 17-25 [l 25-30 [I] 3040 [ | 40-50 [ |50-60 [I] 60-70 [l 70-80 [l 8c-so [ 90-100%

Figure 1 | Global priority map for the expansion of the PA system. concentrated in the tropics to maximize coverage of species and ecoregions
Prioritization of the global PA network expansion, taking future (2040) (75% of the expansion areas are between latitudes —30° and +30°). Analysis
projected land-use into account. The bars on the left show the distribution of  data sources: International Union for the Conservation of Nature (IUCN),
current (grey) and proposed (red) expansion areas by latitude bins. Currently ~ World Database on Protected Areas (WDPA), and Database of Global
designated PAs are quite evenly distributed across latitudes (55% of global PAs ~ Administrative Areas (GADM).

are in latitudes =—30" and =30°), whereas the expansion effort would be

- 9




Contents bstn aunilabie: at Scienceliect

Biological Conservation

journal homapage: www . aluavier.com/locatu/bioe

Matches and mismatches between national and EU-wide priorities: @c,m,,,,,_
Examining the Natura 2000 network in vertebrate species conservation

Aija S. Kukkala“™*, Anni Arponen *, Luigi Maiorano ©, Atte Moilanen*, Wilfried Thuilier ““, Tuuli Toivonen .
Laure Zupan ©, Uuis Brotons =", Mar Cabeza*

B) Member states

g

g

=]

Meaan species ranges protected (%)
g

& 0 183 50 100

Proportion of landscape under protection (%)

— EV jomt — Biogeographical
—— N2K  —— Member states
C) Biogeographical regions D) —— Random

Fz. 1. Paociies for all vertetrale deective species are predented for each ypothetical admministrative planmng scenario (AL B, or C) wilth the same coloe scale (D). Here, 2ovas huve been

romed o graded colors based on thelr prionity rank, with highest priccities {top 123% of EU amea ) shown In red, Performance curves (D) are presentod for all five priantization scenanos
and ey report e mean propornon of vertebrate directive specaes’ ranges ot J event stages of the indscape rankieg. For examplde. when 18.3% of lind is under protection in the N2k
scenano, om average 343 of species ranges are covered, wile the EU jomst scenano can on average cover &% of species ranges with the same 1832 of land, '
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It doesn’t do anything itself.
The results are as good as...

... the datas that are used

... the expert decisions that
are made

... the ecological model that is
built

[V
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In future

Repeatable forest analyses with
new BD surrogates

Include climate change

Integrate forests, peatlands,
semi-natural grasslands,
rocky areas, fresh and marine

waters
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Thank youl!

Questions?




