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2 Met hodol ogy

The aim of the Wind Power Conflict Zoning Toolbox is to measure, normalize, weight and aggre-
gate relevant wind farm siting criteria into an overall conflict zone map with respect to birds, bats
and wind power production. The aim of this conflict zone map is to identify potential conflict areas
based on the applied criteria, criteria values and weights defined by Lithuanian stakeholders (ref
to table). The toolbox is therefore an important decision-support asset in the further wind energy
developments in Western Lithuania.

21St akehoétdemed ed1 ai tewalsues and

The Lithuanian Centre for Sustainable Development, the Lithuanian Nature Research Centre
and the Norwegian Institute for Nature Research (NINA) have during the project period (2014-
2016) performed literature surveys and facilitated national stakeholder meetings in order to give
an overview of best practices, criteria definition, criteria values and weights (related to birds, bats
and wind energy production) relevant for siting of wind farms in Western Lithuania. Table 1 below
illustrate the normative criteria values and weights identified in the project.

Theme Sub- Criteria Least Optimal
Targets Theme | weights [ Sub-theme | theme Criteria weight | appropriate | value
weight value
Protectionof | Birds Migrating 30 Ala. Distance from the seashore line 30 5km 15 km
biologic birds Migration corridors within econet and distance from it (it will be evaluated 10 250 m 500 m
dl'\lersi‘ty wheneverthis criteria overlaps with other bird criteria and only then a decision will be
taken whenever it is purpesful to use it)
High quality open habitations (for roosting) 60 100 m 300 m
Wintering 5 Distance fromice-free water body 50 250 m 500 m
birds Distance from open dumps 50 250 m 500 m
Mesting 10 Distance from suitable for nesting places (waters and wetlands) 100 250 m 500 m
water birds
and waders
Nestingbirds | 20 Distance from suitable for nesting places (for birds of prey) 50 1000 m 1500 m
of preyand Density of nesting white stork 20 n.d. n.d.
othersoaring High quality open habitations (for nutrition) 30 100 m 300 m
birds
All sensitive | 35 Distance from sensitive species nesting places 70 1500 m 2000 m
nesting Distance from SPAs 30 1500 m 2000 m
species
Bats Distance from lakes and other ponds, with area> 1 ha 15 200 m 400 m
Distance fromforests, witharea > 50 ha 15 200 m 400 m
Distance from known reproduction places 15 200 m 400 m
Distance from manors’ complexes 10 200 m 400 m
Distance fromall types of swampsand wetlands, with area>1 ha 10 200 m 400 m
Distance from settlements 10 200 m 400 m
Distance fromrivers, with area >10 m 10 200 m 400 m
Distance from seacoast line 10 500 m 1 km
Distance from local (including gravel) roads and highways 5 200 m 400 m
Theme Sub- Criteria Least Optimal
Targets Theme | weights | Sub-theme | theme Criteria weight | appropriate | value
weight value
Development | Wind Tower height | 30 Average anual wind speed 35 2,5m/s 10 m/s
pf wind power up to 75 m. Relief (terrain roughness; koef./1 km?)}! 50 0,46 0,077
powerplants | plants Number of parcels (no/l km?) 1 =36 <36
Brdge bearing capacity (1) 1 =16t <161
Distance to nearest state road (km) 13 0.5 km 5 D?
Tower height | 25 Wind speed 30 4m's 13 m/s
75-150 m. Relief (terrain roughness) 35 0.46 0.077
Number of plots (vnt/1 kan?) 5 =5 <9
Bridge bearing capacity 15 =16t <16t
Road infrastructure 15 0.6 km 5D
Tower height | 45 ‘Wind speed 45 2 m/s 13 m/'s
above 150 Relief (terrain roughness) 15 0,46 0,077
m. Number of plots (vot'1 km?) 25 =4 <4
Bridge bearing capacity 14 =16t <16t
Road infrastructure 1 0.7km 5D

Table 1: Criteria list with the weights (working document of 14 01 2016)
22Fuzktggic criteria normalization

Decision making about wind farm siting rely on comparable criteria, and in order to make the
above listed criteria comparable along a common scale they have to be normalized. The Wind

wei gh
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Power Conflict Zoning Toolbox helps to normalize all criteria relative to the stakeholder 6 s degr e e
of-acceptance for the individual criteria. The normalization procedure is based on Fuzzy logic

theory! 2 which helps to transform the criteria values into a continuous scale from 0 (low ac-

ceptance) to 1 (high acceptance). This is illustrated in figure 1 and 2 below for the DAVEP-VLIT

Bat-cr i t eri a: fdads®.t aR aferdhdve lmen of trees or shrub growing along them

that attracts insects, and consequently bats. Therefore bats would prefer siting of wind farms

away from roads. Normative criteria values in this example are defined as 200 meters away from

roads (Least appropriate value) and 400 meters away from roads (Optimal value). The criteria
normalization is done on a Euclidian distance raster with the following formula:

P

g s
| e N\ Y7 v
P Agchd"Qé(bd‘Qd)zén Qo B QW&

A threshold value of | = 0.1 is set to express the uncertainty interval related to how we define
Low (0.05) and High (0.95) acceptance. Xmean is the inflection point at Y = 0.5 where the cur-
vature of the graph changes.

1 _
Q
(@)
c
8
o
(D]
(@]
(@]
© 0,5 -
[V
o
()]
o
(@)
Q
o)
O I T T T T 1
0 100 200 300 400 500 600
Distance from roads

Figure 1: Degree-of-acceptance,ex amp|l e f or the bat <criteria ADistance fron

The Conflict degree map for the bat criteria is given by 17 degree-of acceptance:
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Figure 2: Conflict-degree,examp | e f or the bat criteria fADistance from roa

For this separate Bat- criteria the conflict level declines in distance from roads as displayed in
figure 3 below.

Criteria B1_8. Distance from roads

Value
High:1

Low:0.05

(o

Figure 3: Conflict-degree map, example forthebatcr i t eri a ADi stance from roadso.

23Cri teria aggregation

All criteria conflict maps are weighted sub-sequently into sub-thematic, thematic and overall con-
flict maps using the stakeholder-defined weights (REF) and Weighted Linear Combination
(WLC)3. WLC is a compensatory Multi-Criteria Evaluation aggregation method that seeks to
overcome the lack of sensitivity in traditional Boolean overlay techniques. Aggregating conflict
areas using Boolean operators AND (both of the factors have to be true) and OR (one of the
factors have to be true) implies minimum risk (ANDness) and maximum risk (ORness) decision

10
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making alternatives. Weighted Linear Combination (WLC), also called Weighted Mean, is a re-
finement of Boolean combination and ensures accommodation of the uncertainties of combining
different criteria maps.

WLC is given by3:

"L

Ci is the conflict score for site i, Wj is the weight of criteria j, Xjj is the conflict values of Site i under
Criteria j, and n is the total number of criteria.

WLC allow tradeoffs between criteria by weighting the normalized criteria accordingly to their
relative importance. A low criteria value with a high weight may be equivalent to a higher criteria
value with a lower weight. This capability of compensating a low score for one criteria with a high
score for another criteria is known as trade-off or substitutability .

There are a number of problems associated with Multi-Criteria Evaluation using Boolean overlay
and WLC*. First, Boolean overlay produce binary decision alternatives (by using AND & OR)
whereas WLC provides trade-offs relative to the criteria weights and values. Secondly, the crite-
ria normalization procedure may be problematic especially if it is a simple linear transformation.
Therefore both methods lack proper capabilities to evaluate decision risk. Therefore potential
decision risk by using Boolean overlay and WLC approaches can only be estimated by modelling
the error associated with the input data and their weights*. The main objection to WLC is how it
relates to decision making. A high WLC score indicates a high conflict level but does not in itself
support a decision about which areas to exclude. The Boolean AND- operator is a risk averse
aggregation operator while OR is a risk taking aggregation operator. WLC is exactly in between
these two extremes and provides solutions that have full tradeoff (when the weights are em-
ployed fully) and an average risk. Therefore WLC is more often used in decision making pro-
cesses than the Boolean approaches*.

Other aggregation methods like the Global Ordered Weighted Averaging (Global OWA) was
suggested by Yager in 1988° as a way to overcome the systematic problems related to risk and
tradeoff in Multi Criteria Evaluation. OWA has been used in many different GIS-applications?,
and represent a considerable refinement of the Boolean overlay and WLC approaches. OWA
treats the normalized layers as fuzzy measures allowing for more flexible MCE operations and
control of the degree of ANDness, ORness and Tradeoff in decision making3. OWA use two sets
of weights; the criteria weights (as in WLC) and the order weights. The order weights are given
by ranking the criteria values of n layers after the application of the criteria weights. Global OWA
manage decision risks and control trade-offs, but are not sensitive to spatial range such as Local
OWA that implement neighborhood, local range and local criteria weights in order to tackle spa-
tial heterogeneity and local context®.

WLC is often used for aggregation in decision making processes because it allows trade-offs
between criteria by weighting the normalized criteria accordingly to their relative importance. As

the main purpose of the Wind Power Conflict Zoning Toolbox is conflict aggregation and zoning
we consider WLC to be a sufficient aggregation method.

24St atistical conflict zoning

Finally the conflict zoning map is generated as an ordinary classification of the overall conflict
map aggregated by WLC (using standard classification methods provided by ArcGIS).

11
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S Iinstall ati on

The Wind Power Conflict Zoning Toolbox is developed for ESRI ArcGIS Desktop 10.3 (or
later) and requires a valid license for ArcGIS Advanced and Spatial Analyst. The toolbox is
developed with some Python-scripts and ESRI ModelBuilder. ModelBuilder is a visual program-
ming language for building geoprocessing workflows for automated spatial analysis and data
management processes.

1. Download the DAVEP-VLIT.rarf r om &
2. Extract the DAVEP-VLIT.rar to an optional location at your local hard drive. The
DAVEP_VLIT- folder contains the following subfolders and files:

Input

Lyr

Python

Result

Scratch

Stylesheets
&9 DAVEP-VLIT Tools.tbx
Q| DAVEP-VLIT.mxd

1 The Input-folder contains the input vector and raster data provided by the Lithuanian
Nature Research Centre and the Lithuanian Centre for Sustainable Development.

The Lyr-folder contains symbolization files (*.LYR) for displaying all raster data sets
that are to be processed by the Toolbox.

The Python-folder contains python-scripts referenced by the Toolbox.

The Result-folder contains four file-based geodatabases for storage of the output vec-
tor and raster data processed by the Toolbox.

The Scratch-folder contains temporary output data processed by ModelBuilder.

The Stylesheets-folder contains stylesheets and logos for the graphical user interface
of the Toolbox.

= = = =4 =

3. Start ArcGIS Advanced and ensure that you have enabled the Spatial Analyst extension
4. Add the DAVEP-VLIT Tools.tbx to your ArcToolBox
5. Double-click the DAVEP-VLIT.MXD to open the DAVEP-VLIT Map document

The DAVEP-VLIT.MXD has a traditional ArcGIS-desktop interface with a map-window, a Table
of content window and an ArcToolbox window.

The Data Frame Coordinate System and all output data is set to LKS_1994 Lithuania_TM
(EPSG 3346). All input data are transformed into this coordinate system.

The background map is the free online World Topographic Map compiled by ESRI from a
variety of best available sources from several data providers (Esri, DeLorme, HERE, TomTom,
Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster
NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo, and the GIS User
Community). Other background maps can easily be added to the Background maps group layer
by the user.

12
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Figure 4: The DAVEP-VLIT.MXD user interface

Please check the Environmental settings (Geoprocessing\Environment settings):

- Current workspace (<Local Drive>:\DAVEP_VLIT)

- Scratch workspace (<Local Drive>:\DAVEP_VLIT\Scratch)

- Output coordinate system (LKS 1994 Lithuania_TM)

- Processing extent (Same as layer Project Area)

- Snap raster (Yoworkspace%\Result\Maps.gdb\EUDEMCIip)

- Raster Analyze Cell size (30)

- Raster Analyze mask(%workspace%)\Result\Maps.gdb\VectonDAVEP_VLIT_Project_Area)

13
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4 Getti sgarted

The Wind Power Conflict Zoning Toolbox is organized into a Conflict Zoning toolbox and a
Python toolbox (Python scripts organizing the map layer table of content) as displayed in figure
2 below. The Wind Power Conflict Zoning Toolbox contains a separate Overall conflict zone
map tool for aggregation of an overall conflict map and conflict zones and one toolbox for each
of the three main themes Birds, Bats and Wind farms. Each of these toolboxes has sub-the-
matic toolboxes. In the following sections each tool in the Conflict Zoning Toolbox will be de-
scribed.

% Wind Power Conflict Zoning Toolbox
= & Conflict zoning
7 & A, Birds
7 & B. Bats
7 & C. Wind farms
“ba Overall conflict zone map
7 & Python

Figure 5: The Wind Power Conflict Zoning Toolbox

41The Birds tool box

The mBirds toolbox (A. Birds)o have 5 sub-thematic toolboxes that contains criteria tools and
overall conflict map tools for fMigrating birdso (section 4.1.1), iWintering birdso (section 4.1.2),

fNesting water birds and waderso(section4 . 1. 3), FfANesting birds of prey

(section 4.1.4) and ndAIll sensTiheda vieBinredsst i thago Ipld caxc e(s:
al so has a fAOverall A CPRratdssing bds armavailable insrmmer 6. on 4 . 1.
Annex 1.

A, Birds

B A1, Migrating birds
EDD Criteria A1 1. Distance from shoreline
Spa Criteria A1_2. Distance from migration corridors
EDD Criteria A1_3. Distance fromn high quality habitations
EDD Overall AL conflict map
& A2, Wintering birds
Spa Criteria A2_1. Distance from icefree water body
EDD Criteria A2_2, Distance frem open dumps
EDD Overall A2 conflict map
&3 A3, Mesting water birds and waders
EDD Criteria A3_1. Distance from suitable nesting places
& A4, Nesting birds of prey and other soaring birds
EDD Criteria A4 1. Distance from suitable nesting places (birds of prey)
Spa Criteria A4_2, Density of nesting white stork
EDD Criteria A4 _3. Distance from high quality habitations
EDD Overall A4 conflict map
& A5, All sensitive nesting species
Spa Criteria A5_1. Distance from sensitive species nesting places
EDD Criteria A5_2. Distance from 5PAs
EDD Owerall AS conflict map
Spa Overall A Conflict map

Figure 6: The Birds toolbox

14
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4.1.1 The Migrating birds criteria tools
:PG Criteria Al_1. Distance from shoreline @M

Least appropriate distance from shoreline (in Km) Criteria A1_1 . Distance from shoreline
5
Optimal distance from shoreline (in Km) Theme A: Birds
15

Sub-theme A1: Migrating birds
Criteria A1_1: Distance from shoreline

Please enter Least appropriateand Optimal distance
values (default numbers are normative)

NINA

aeea @g}) AR %
grants -7 vea

™™ok 1| cancel | [Envionments... | [ <<hidetep | [ ToolHep

Raster
Calculator

AddCriteriaAll

Euclidean
Distance

=

Copy Fealures

Criteria A1_1: Distance from shaoreline

Value
High : 0.813395

Soutce EsiDeLorme, HERE, Toffam,Infetmap, increment? Corp . GEBCO,USGS, FAGANPS, .
NRCAN, GeoBase, IGN, Kadaster NI:Ordnance Survey, Esti Japan, METI, Esni China (Hong Kong), Low : 3.23638e-020
swisstopo, and the GIS User Commurity,

Figure 7: Graphical user interface, workflow and the resulting conflict map for A1_1
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4.1.2 The Wintering birds criteria tools

4.1.3 The Nesting water birds and waders criteria tools

4.1.4 The Nesting birds of prey and other soaring birds criteria tools
4.1.5 The Overall birds conflict map tool

42The Bats tool box

The Bats toolbox (B. Bats) has only one sub-thematic toolbox that contains the fBats criteria
toolso(section 4.2.1) and an fOverall B1 conflict map toolo(section 4.2.2.). Processing logs are
available in chapter 6. Annex 1.

%‘g B. Bats

= & B1. Bats
%a Criteria B1_1. Distance from lakes and pends
Sba Criteria B1_2. Distance from forests
Spa Criteria B1_3. Distance from manors complexes
%ba Criteria B1_4. Distance from wetlands
ba Criteria B1_5. Distance from settlements
EDD Criteria B1_6. Distance from rivers
opa Criteria B1_7. Distance fram shoreline
ba Criteria B1_8. Distance from roads
EDD Cwerall BL conflict map

Figure 8: The Bats toolbox
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4.2.1 The Bats criteria tools

F hl
:DG Criteria B1_1. Distance from lakes and ponds E@g
Select by area (optional) “ | Criteria B1_1. Distance from lakes and ponds
“Area_ha" = 1 E
Least appropriate distance from lakes and ponds (in meters) Theme:B: Bats
200
Sub-th B1: Bat:
Optimal distance from lakes and ponds (in meters) u eme ats
400 ’
Criteria B1_1: Distance from lakes and ponds> 1 ha
Please enter Least appropriate and Optimal distance
Q i - S ' . i values (default numbers are normative)
eea - @8& - o thuan
: ER A Data source: Lithuania Nature Research Center
grants - S NINA
[ ok ][ concel |[Envionments..| [ <<hiderep | [ TodlHep

Raster

Calculator AddCriteriaB11

Euclidean
Distance

Criteria B1_1. Distance from lakes and ponds

Value
High: 095

Sources Estl.Delorme, HERE, Tmhgn Intermap, incremeat,P Corp . GEBCO, USGS, FAONPS,
NRCAN, GeoBase, IGN, Kadaster NI=Ordnance Survey, Esn Japan, METI, Esn China {Hong Kang), . _
Swissopo, and he GIS User Commurtt Low:6.73151e-143

Figure 9: Graphical user interface, workflow and the resulting conflict map for B1_1
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%a Criteria B1_2. Distance from forests E=EE)

Select by area (optional) Criteria B1_2. Distance from forests
Area_ha = 50
. Theme:B: Bats
Least te distance from forests (in meters]
200

Optimal distance from forests (in meters) Sub-theme B1: Bats

Criteria B1_2: Distance from forests = 50 ha
Please enter Least appropriate and Optimal distance

a {ittten A A . _:\'\_ o values (default numbers are normative)
e @ G A o
gfants .‘: 7, vea NINA Data source: Lithuania Nature Research Center

- -

| 0K | Cancel Environments... << Hide Help Tool Help

Criteria B1_2. Distance from forests

Value
I High:095
M«ifxzwmfmﬂe%*%?&’.wmm, " Low:9.3621e-058

Figure 10: Graphical user interface, workflow and the resulting conflict map for B1_2
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F hl
:DG Criteria B1_3. Distance from manors complexes E@g
Least appropriate distance from manor complexes (in meters) Criteria B1_3. Distance from manors complexes
200
Optimal distance from manor complexes (in meters) Theme:B: Bats
400
Sub-theme B1: Bats
Criteria B1_3: Distance from manor complexes
Please enter Least appropriate and Optimal distance
it values (default numbers are normative)
M eed Data source: Lithuania Nature Research Center
grants NINA
[ ok || concel |[Envionments...| [ <<hiderep | [ TodlHelp
<
cnamer AddCriteriaB13
Euclidean
Distance
-

Copy Features

Criteria B1_3. Distance from manors complexes

Value
High : 0.95

Sources Esil.Delorme, HERE, Tom fem, Intermap, increment,P Corp . GEBCO, USGS, FAGNPS,

NRCAN, GeoBase, IGN, Kadaster NL:Ordnance Survey. Esn Japan, METI, Esri China {Hong Kong),

swisstopo, and the GIS User Commurlty

Low : 1.60976e-208

Figure 11: Graphical user interface, workflow and the resulting conflict map for B1_3
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-
:DG Criteria B1_4. Distance from wetlands @E‘g

Select by area (optional) " | Criteria B1_4. Distance from wetlands il
“Area_ha" = 1 E
Least appropriate distance from wetlands (in meters) Theme:B: Bats
200
Optimal distance from wetlands (in meters) Sub-theme B1- Bats
400
Criteria B1_4: Distance from wetlands > 1 ha
Please enter Least appropriate and Optimal distance
Q i R PN - values (default numbers are normative)
eea - @» DG {11? .
: ERN A Data source: Lithuania Nature Research Center
grants ~ 70 7 vea NINA
ok 1| cancel | [Envionments...| [ <<hidetep | [ TodlHelp

i
Ed N
S
Raster
Calculator

AddCriteriaB14

“
Euclidean
Distance

Criteria B1_4. Distance from wetlands

Value
High:0.95

Sources Esil.Delorme, HERE, Tom'em, Intermap, increment.,P Corp . GEBCO, USGS, FAGNPS, . .
NRCAN, GeoBase, IGN, Kadaster NL:z0rdnance Survey, Es Japan, METI, Esri China {Hong Kong), Low:135508e-141
swisstopo, and the GIS User Commurity,

Figure 12: Graphical user interface, workflow and the resulting conflict map for B1_4
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-
:DG Criteria B1_5. Distance from settlements E@g
Least appropriate distance from settements (in meters) Criteria B1_5. Distance from settlements
200
Optimal distance from settiements (in meters) Theme:B: Bats
400
Sub-theme B1: Bats
Criteria B1_5: Distance from settlements
Please enter Least appropriate and Optimal distance
ttifren - - values (default numbers are normative)
eea + Data source: Lithuania Nature Research Center
grants A NINA
[ ok || concel |[Envionments...| [ <<hidetep | [ TodlHep

u

5

Raster

Calculator AddCriteriaB15

Euclidean
Distance

oy

Copy Features

Crntenia B1_5. Distance from settlements

Value
High : 0.95

Sources Esil.Delorme, HERE, TomTem, Intermap, increment.,P Corp . GEBCO, USGS, FAGHNPS,
NRCAN, GeoBase, IGN, Kadaster NUzOrdnance Survey, Esri Japan, METI. Esri China (Hong Kong), LUW : ?.5 25?1 E'U??

swisstopo, and the GIS User Commurlty

Figure 13: Graphical user interface, workflow and the resulting conflict map for B1_5
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gﬁ Criteria B1_6. Distance from rivers @

Least appropriate distance from rivers (in meters) Criteria B1_6. Distance from rivers
200

Optimal distance from rivers (in meters) Theme:B: Bats
400

Sub-theme B1: Bats
Criteria B1_6: Distance from rivers

Please enter Least appropriate and Optimal distance
values (default numbers are normative)

Q oy < A - g:"‘:\‘ﬂw i
g?gﬂts :®3— Z{:S’ %ea ANINA Data source: Lithuania Nature Research Center

B

-

[ ok || cancel |[Emvirorments.. || <<hiderelp | [ Toolhelp |

Criteria B1_6. Distance from rivers

Value
" High:095

Sources Esil.Delorme, HERE, T 1’5-\
NRCAN, GeoBase, IGN, Kadaster NL:Ord
‘swisstopo, and the GIS User Commuldy)

Figure 14: Graphical user interface, workflow and the resulting conflict map for B1_6

Intermap, increment,P Corp . GEBCO, USGS,
inance Survey, Esn Japan, METI, Esni China (Hon

Low : 3.81305e-119

)
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-
:DG Criteria B1_7. Distance from shoreline

ESEI™)

Least appropriate distance from shoreline (in Km)

- -

Criteria B1_7. Distance from shoreline

Optimal distance from shareline (in Km)

0.5
Theme:B: Bats

eea : @5}'— it
grants - 7 /:

Sub-theme B1: Bats
Criteria B1_7: Distance from shoreline

Please enter Least appropriate and Optimal distance
values (default numbers are normative)

Data source: Lithuania Nature Research Center

NINA

[ ok || concel |[Envionments...| [ <<hiderep | [ TodlHelp
P
EN s}

Raster AddCriteriaB17
Calculator

Euclidean

Distance

N

Copy Features

Criteria B1_7. Distance from shoreline

Value
High: 0.95
Sources st Delorme, HERE, Tom fom, Intermap, increment,P Corp . GEBCO, USGS, FAG-NPS,
NRCAN, GeoBase, IGN, Kadaster NL'=Oranance Survey, Esri Japan, METI, Esti China (Hong Kong), Low:0

swisstopo, and the GIS Uses Commuriity,

Figure 15: Graphical user interface, workflow and the resulting conflict map for B1_7

23



NINA Report xxx

-
:DG Criteria B1_8. Distance from roads E@g

Least appropriate distance from roads (in meters) 0 Criteria B1_8. Distance from roads il
200
Optimal distance from roads (jin meters) Theme:B: Bats
400
Sub-theme B1: Bats
Criteria B1_8: Distance from roads
Please enter Least appropriate and Optimal distance
Btitoren values (default numbers are normative)
S$aant5 Q_Z_I .\: NlNA Data source: Lithuania Nature Research Center
[ ok || concel |[Envionments...| [ <<hidetep | [ TodlHelp

&

=

AddCriteriaB18

Raster
Calculator

Euclidean
Distance

=

Copy Features

Criteria B1_8. Distance from roads

Value
High:1

Sources Esil.DeLorme, HERE, Tom fem, Intermap, increment.P Corp . GEBCO, USGS, FAGNPS,
NRCAN, GeoBase, IGN, Kadaster NLzOrdnance Survey, Esn Japan, METI, Esni China {Hong Kong), LOW . U 05
swisstopo, and the GIS User Commurity, +

Figure 16: Graphical user interface, workflow and the resulting conflict map for B1_8
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4.2.2 The Overall B1 conflict map tool

r q
%a Overall B1 conflict map (= [ E -]

Weight for Criteria B1_1 Overall B1 conflict map
0.17
Weight for Criteria B1_2 Theme:B: Bats
0.17
Weight for Criteria B1_3 Sub-theme B1: Bats
0.12
Weight for Criteria B1 4 Please enter weights equal to 1 for each criteria map(default numbers are normative)
0.12
Weight for Criteria B1_5
0.12
Weight for Criteria B1_6
0.12
Weight for Criteria B1_7
0.12
Weight for Criteria B1_8
0.06
B -
orar ‘ t{& ‘
grants vea NINA
[ ok [ cencel | [Envionments...] [ <<hideHep | [ ToolHep

Yalue
High : 0.820441

Low : 4.31695e-036 Sources: Esil, DaLorme, HERE, Tofom, Intermap, incremeat,P Corp . GEBCO, USGS, FAG-NPS,

NRCAN, GeoBase, IGN, Kadaster NIi;Ordnance Survey, Esri Japan, METI, Esri China {Hong Kong)
Swisstopo, and the GIS User Commurity,

Figure 17: Graphical user interface, workflow and the resulting conflict map for B1
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43The Wi ngt dalrbo x

Thed Wi nd ®abox{A. Wind farms)dhave 3 sub-thematic toolboxes that contains criteria

toolsand overall c¢ onTolerleight m@dmetersvo I s efcdi o 4. 3. 1), AT
751150 meterso (section 4.3.2) & ATowedVinthfamsght > 1°F¢
toolbox (C. Wind farms) al so has an fOver altibn484).Pmeeésinglags map o (
are available in chapter 6. Annex.

&y C. Wind farms

= & C1. Tower height < 75 meters
EPD Criteria C1_1. Annual wind speed (m/s)
535' Criteria C1_2. Terrain rcughness coefficient
“ba Criteria C1_3. Number of land parcels per km2
“ba Criteria C1_4. Distance to nearest state road
“ba Overall C1 conflict map

= & C2. Tower height 75-150 meters
EDD Criteria C2_1. Annual wind speed (m/s)
“ba Criteria C2_2. Terrain roughness coefficient
“oa Criteria C2_3. Number of land parcels per km2
“ba Criteria C2_4. Distance to nearest state road
oa Overall C2 conflict map

= & C3. Tower height > 150 meters
EPD Criteria C3_1. Annual wind speed (m/s)
“oa Criteria ©3_2, Number of land parcels per km2
“oa Criteria ©3_3. Distance to nearest state road
“oa Overall C3 conflict map

“ba Overall C conflict map

Figure 18: The Wind farms toolbox
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4.3.1 Tower height < 75 meters criteria tools

-
4 Criteria C1_1. Annual wind speed (m/s) (=6 i
e rr I e () “ | criteria C1_1. Annual wind speed (m/s) f
2.5
Optimal annual wind speed {m/s) Theme:C: Wind power plants
10
Sub-theme C1: Tower height up tp 756 meters
Criteria C1_1: Annual wind speed (m/s)
Please enter Least appropriate and Optimal annual wind speed values (default numbers are normative)
Data source: Lithuania Nature Research Center
e B~ G 4
grants .70 vea NINA
[ ok [ cancel |[Envionments...| [ <<tidetelp | | Toolhep |
P

=N <
Raster AddCriteriaC11
Calculator
Value

High : 0.465767

Sources Esil,Delorme, HERE, Tom'em, Intermap, increment.P Corp . GEBCO, USGS, FAG+NPS, LU‘W . U 3[]3?91
NRCAN, GeoBase. IGN, Kadaster N;Ordnance Survey, Esii Japan, METI, Esni China {Hong Kong). « W
Swisstopo, and the GIS User Commurty

Figure 18: Graphical user interface, workflow and the resulting conflict map for C1_1
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tpa Criteria C1_2. Relief (terrain roughness)

Optimal terrain ent value

Criteria C1_2. Relief (terrain roughness)

Least appropriate terrain roughness

Theme:C: Wind power plants

%, ®

Sub-themeC1: Tower height up tp 75 meters
Criteria C1_2: Relief (terrain roughness)

Please enter Least appropriate and Optimal terrain roughness values (default numbers are normative)

Data source: Lithuania Nature Research Center
évea ‘NINA

oK Cancel Environments... << Hide Help Tool Help

Value
" High: 0985069

~ Low:0.0104741

somzs -Esq Delorme, HERE, \zn , Infermap, increment.P Corp . GEBCO, USGS,
1G] 4 rdnance Survey, Esn Japan, METI, Esri cmnim

ihe GIS User (mmmuﬂlvL

Figure 19: Graphical user interface, workflow and the resulting confllct map for C1_2
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$a Criteria C1_3. Number of land parcels per km2

Opti ofland km2

Least appropriate number of land parcels per km2

o

grants @ 7 Q%fea ANINA

Criteria C1_3. Number of land parcels per km2
Theme:C: Wind power plants

Sub-theme C1: Tower height up tp 75 meters

Criteria C1_3: Number of land parcels per km2

Please enter Least appropriate and Optimal number of land parcels per km2 (default numbers are
normative)

Data source: Lithuania Nature Research Center

[oc J[ cancel | [envionments...] [ <<tiderep | [ Tooten |

. TotnTo
NE;Ordnance Sumy Esn Japan; METI, Esni cnlm

e, H a
5 N, Kadaster
SWisstopo, o the CiSser Comm .

Figure 20: Graphical user interface, workflow and the resulting confllct map for C1_3
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r
tpa Criteria C1_4. Distance to nearest state road

==

Do you want to exdude areas near state roads (km)?
Yes

in,«';es-m Sl e el
eea J(ﬁg»'— 7
grants - &7 7

Criteria C1_4. Distance to nearest state road
Theme:C: Wind power plants
Sub-themeC1: Tower height up to 75 meters
Criteria C1_4: Distance to nearest state road (km)
» District roads: 0,05 km
+ Regional roads: 0,07 km
= Motorways: 0,15 km
Please confirm if you want to exclude the areas within the defined distances.

Data source: Lithuania Nature Research Center

Tool Help

U

Value

Sources EsilDeLorme, HERE, Tomfem, Intermap, increment. Corp . GEBCO, USGS, FAGNPS,

NRCAN, GeoBase, IGN, Kadaster NI:Ordnance Survey. Esti Japan, METI, Esi China (Hong Kong) I:l ﬂ
swisstopo, and the GIS User Commurity, .

Figure 21: Graphical user interface, workflow and the resulting conflict map for C1_4 (No-go areas within

the defined distances are set no NoData).
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%a Overall C1 conflict map == )

Weight for Criteria C1_1 “ | overall C1 conflict map 3
0.25
Weight for Criteria C1_2 Theme:C: Wind power plants
0.4
Weight for Criteria C1_3 Sub-theme C1: Tower height up tp 75 meter
0.05
Weight for Criteria C1_4 Please enter weights equal to 1 for each criteria map (default numbers are normative)
0.3

eea :@»i
grants ~ 7:’ %Ea ‘NINA

(o< J[ concel |[envronmens...|[ s<tiderep | [ Todtep |

3

&
y

e

P

" High : 0558055

Low : 0.0801374 =k ;
om, Intermap, incremeat,P Corp , GEBCO, USG! 3
Drdnance Survey, Esti Japan, METI, Esti onmhuq:g Kong),

Figure 22: Graphical user interface, workflow and the resulting conflict map for C1
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4.3.2 Tower height 757 150 meters criteria tools

-
Ba Criteria C2_1. Annual wind speed (m/s) [=]E

Least appropriate annual wind speed (m/s) Criteria C2_1. Annual wind speed (m/s)

Optimal annual wind speed {m/s) Theme:C: Wind power plants

Sub-theme C2: Tower height 75 - 150 meters

Criteria C2_1: Annual wind speed (m/s)

B A
’é"‘éa - @ 2 Please enter Least appropriate and Optimal annual wind speed values (default numbers are normative)
gfants . . ,‘\ Data source: Lithuania Nature Research Center

ok | [ canel || | [ <<tiderep | [ Toolrep |

=

Raster
Calculator

//
g0
,/;
A 8 S /// o
- ‘\/
N\
- \\
<
N2 0=
=
Value
i - e ™7 High : 0.593017
,// \ |
e e o Wk Bmeen ey i e g oo o Lowy = 0450079

swisstopo, and the GIS User Commurity, .

Figure 23: Graphical user interface, workflow and the resulting conflict map for C2_1
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Gpa Criteria C2_2. Terrain roughness coefficient

Optimal terrain ient value

Least appropriate terrain roughness

-
eea - Lo
grants &7 7 ’uévea ‘NINA

Criteria C2_2. Terrain roughness coefficient

Theme:C: Wind power plants

Sub-theme C2: Tower height 75 - 150 meters
Criteria C2_2: Relief {terrain roughness)
Please enter Least appropriate and Optimal terrain roughness values (default numbers are normative)

Data source: Lithuania Nature Research Center

[oc ][ concel |[enronmens...] [ <<tiverep | [ Todtep |

Sources EsiDelorme, HERE, T

0 | USGS, FAQNPS,
NRCAN, GeoBase. IGN, Kadaster Ni:zOrdnance Survey, Esii Japan, METI, Esni China (Hong Kong).
SWISSIopo, I&d_!he GIS User Commur lym Y i -

Figure 24: Graphical user interface, workflow and the resulting conflict map for C2_2

Value
" High : 0985069

Intermap, increment,P. Corp . GEBCO, USGS,

 Low:0.0104741
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%a Criteria C2_3. Number of land parcels per km2

Opti ofland km2

Least appropriate number of km2

| Ceea :@»i
| grants T 7: ﬁé\ffea ‘NINA

Criteria C2_3. Number of land parcels per km2
Theme:C: Wind power plants

Sub-theme C2: Tower height up tp 75 meters

Criteria C2_3: Number of land parcels per km2

Please enter Least appropriate and Optimal number of land parcels per km2 (default numbers are
normative)

Data source: Lithuania Nature Research Center

E OK | Cancel Environments... << Hide Help

Tool Help

i S Yalue

2 1

Sources Esi.Delorme, HERE, T :\Zn Intermap, incrementP Corp . GEBCO, UGS, PS,
NRCAN, GeoB: IGN, Kadaster NIzOrdnance Survey, Esn Japan, METI, Esi O!IlliTHm Kong). - n

se, IGN,
swisstopo, and the GIS User Commurity,,

~

Figure 25: Graphical user interface, workflow and the resulting conflict map for C2_3
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tpa Criteria C2_4. Distance to nearest state road

Do you want to exdude areas near state roads (m)?
Yes -

Y
grants @» 7 eé(fea ‘NINA

A

Criteria C2_4. Distance to nearest state road
Theme:C: Wind power plants
Sub-theme C2: Tower height 75 - 150 meters
Criteria C2_4: Distance to nearest state road (km)
« All roads exept motorways: 0,113 km
« Motorways: 0,15 km
Please confirm if you want to exclude the areas within the defined distances.

Data source: Lithuania Nature Research Center

[ oc J[ concel | [emworments... | [ <<riderien |

[ Toolten |

S

-

Y

Inermap, increment? Cop. GEBCO, US ;Wé:s
o o0

o

Fi‘gure 26: Gréphical user interface, workflow and the resulting éonflict map for C2_4 (No-go areas within

the defined distances are set no NoData).
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%a Overall C2 conflict map =)

Weight for Criteria C2_1 Overall C2 conflict map
0.3
Weight for Criteria C2_2 Theme:C: Wind power plants
Weight for Criteria C2_3 o Sub-theme C2: Tower height 75 - 150 meter
Weight for Criteria C2_4 = Please enter weights equal to 1 for each criteria map(default numbers are normative)
0.15

Ay
ngaants @ 7 %Ea ANINA

o

[ OK l Cancel Environments... << Hide Help Tool Help

" High:0.720327

Low : 0138886 Sources Esil.Delorme, Hi $ Intermap, increment P Corp . GEBCO, USGS, F
¢

NPS,
NRCAN GeoBase, IGN, Kmsum dnance Survey, Esi Japan, METI, Esnonmﬂuma Kong),

sstopo, and the GIS User Commurty),

Figure 27: Graphical user interface, workflow and the resulting conflict map for C2
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4.3.3 Tower height > 150 meters criteria tools

r
%a Criteria €31 Annual wind speed (mis) (== ]

Least appropriate annual wind speed (m/s) Criteria C3_1. Annual wind speed (m/s)

Optimal annual wind speed (m/s) Theme:C: Wind power plants

Sub-theme C3: Tower height above 150 meters
Criteria C3_1: Annual wind speed (m/s)

. SR, el
a eea k ' 7 < % A Please enter Least appropriate and Optimal annual wind speed values (default numbers are normative)
grants &7 " “lvea NINA

Data source: Lithuania Nature Research Center

[ [ cancel | [Envionments... | [ <<hidebdlp | [ Toolhep |

2
Raster AddCriteriaC31
Calculator
) : ¢
'~ Value
High : 0.443407
ST e T e o Gho e e Low 0331973

NRCAN, GeoBase, IGN, Kadaster NI:Ordnance Survey, Esti Japan, METI, Esn China {Hong Kong),
swisstopo, and the GIS User Commulty,

Figure 28: Graphical user interface, workflow and the resulting conflict map for C3_1
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%a Criteria €3 2. Number of land parcels per km2 =)

Opti ofland kmz Criteria C3_2. Number of land parcels per km2

Least appropriate number of land parcels per km2 Theme:C: Wind power plants

Sub-theme C3: Tower height above 150 meters
Criteria C3_2: Number of land parcels per km2

e o N . raIN Please enter Least appropriate and Optimal number of land parcels per km2 (default numbers are
Q oty R L MRS normative)

eea - S

grants e W e vea NINA Data source: Lithuania Nature Research Center

A

[ OK. l ‘Cancel Environments... << Hide Help Tool Help

N

o 7
4 Sources Esi.Delorme, Hm@ﬁft@»ma}}ﬁp increment,P Corp . GEBCO, USGS, FAGNPS,
NRCAN, GeoBase, IGN, Kadasier NL:Ordnance Survey, Esri Japan, METI, Esn China (th . I:I ]
. GIS User Commurt,, 5

Figure 29: Graphical user interface, workflow and the resulting conflict map for C3_2
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tpa Criteria C3_3. Distance to nearest state road

Do you want to exdude areas near state roads (m)?

Yes

grants @ 7 €Jé(:ea ‘NINA

A

Criteria C3_3. Distance to nearest state road
Theme:C: Wind power plants

Sub-theme C3: Tower height above 150 meters

Criteria C3_3: Distance to nearest state road (km)

+ All roads® 0,225 km

Please confirm if you want to exclude the areas within the defined distances.

Data source: Lithuania Nature Research Center

[ o< J[ concel |[emiromens...| [ <crideridp | [ Todtep |

Figure 30: Graphical user interface, workflow and the resulting conflict map for C3_3

e
m, Intermap, increment,P

me, HERE, T¢ ), > Corp . GEBCO,
Kadaster NLzOrdnance Survey, Esti Japan, METI, Esni
¥ )
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G Overall C3 conflict map

Weight for Criteria C3_1

0.5
Weight for Criteria C3_2

0.45
Weight for Criteria C3_3

0.05

eea Sy
grants @» [ Qé\?ea ANINA

3

Overall C3 conflict map
Theme:C: Wind power plants
Sub-theme C3: Tower height above 150 meter

Please enter weights equal to 1 for each criteria map(default numbers are normative)

[ o< J[ concel |[emiromens...|[ <crideridp | [ Todtep |

Yalue

" High: 0671704

 Low:0.166227

2,

2 s
TofnTe, Intermap, increment.P Corp . GEBCO, U

SGS, FAGNPS,

Figure 31: Graphical user interface, workflow and the resulting conflict map for C3
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4.3.4 The Overall Wind farms conflict map tool

NINA Report xxx

pa Overall C conflict map

2 @

S,
7= Q11§<fz:_a ‘NINA

Weight for Criteria C1

0.3
Weight for Criteria C2

0.25
Weight for Criteria C3

0.45

Qverall C conflict map
Theme:C: Wind power plants

Please enter weights equal to 1 for each criteria map(default numbers are normative)

i OK I Cancel Environments... << Hide Help

Tool Help

" High: 0648295

 Low:0133615

‘swisstopo, and the GIS User Commurty .

Figure 32: Graphical user interface, workflow and the resulting conflict map for C

% 3
e Z, i o,

Sources Esil.Delorme, HERE, Toffe, Infermap, increment.P Corp . GEBCO, USGS, FAGNPS,

NRCAN, GeoBase, IGN, Kadaster N . Esfi Japan, METI, in (Hon
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44Th®&verall conffioct bzrzodse, mbpts and wi
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6 Annédx (processing | ogs)

Processing log for Criteria A1_1. Distance from shoreline
Executing (Copy Features): CopyFeatures
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Coastline LT LV_RU.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Shoreline#000

Start Time: Fri Jun 17 12:54:17 2016
Succeeded at Fri Jun 17 12:54:18 2016 (Elapsed Time: 1.34 sec-
onds)

Executing (Euclidean Distance): EucDistance

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Shoreline

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ ShorelineDistanceBirds # 30 #
Start Time: Fri Jun 1 7 12:54:19 2016

Succeeded at Fri Jun 17 12:54:34 2016 (Elapsed Time: 15.11

seconds)

Executing (Raster Calculator): RasterCalculator "L /(1+
Exp(Ln((2 - 0.1)/0.2)/((15 - 5)

*(("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ ShorelineDistanceBirds"/1000
) - 5))"'D: \DAVEP_VLIT\ Result \Birds.gdb \ CriteriaAl_1
Start Time: Fri Jun 17 12:54:34 2016

1 /(1 + Exp(Ln((2 - 0.1)/0.1)/((25 - 5)) *((Ras-

ter(r"'D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ ShorelineDistanceBirds")/1
000) - 5)))

Succeeded at Fri Jun 17 12:54:43 2016 (Elapsed Time: 9.28 sec-

onds)

Executing (AddCriteriaA11): AddCriteriaAl11l

Start Time: Fri Jun 17 12:54:43 2016

Running script AddCriteriaAll...

Completed s cript AddCriteriaAll...

Succeeded at Fri Jun 17 12:54:44 2016 (Elapsed Time: 0.64 sec-

onds)

Processing log for Criteria B1_1. Distance from lakes and ponds
Executing: Modelll "Area_ha" > 1" 200 400
Start Time: Thu Jun 16 13:31:47 2016
Executing  (Select): Select
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Lakes.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Lakes "Area_ha" > 1"
Start Time: Thu Jun 16 13:31:47 2016
Succeeded at Thu Jun 16 13:31:49 2016 (Elapsed Time: 1.83 seconds)
Executing (Euclidean Distanc e): EucDistance
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Lakes
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ LakesDistanceBats # 30 #
Start Time: Thu Jun 16 13:31:49 2016
Succeeded at Thu Jun 16 13:32:06 2016 (Elapsed Time: 16.16 seconds)

Executing (Raster Calculator): Raster Calculator "1 /(1 + Exp(Ln((2
0.1)/0.1)/((400 - 200))
*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ LakesDistanceBats" - 200)"

D:\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_1

Start Time: Thu Jun 16 13:32:06 2016

1 /(1 +Exp(Ln((2 - 0.1)/0.1)/((400 - 200)) *(Ras-

ter(r "D: \ DAVEP_VLIT\ Result \ Maps.gdb \ LakesDistanceBats") - 200)))
Succeeded at Thu Jun 16 13:32:15 2016 (Elapsed Time: 9.45 seconds)

Executing (AddCriteriaB11): AddCriteriaB11

Start Time: Thu Jun 16 13:32:15 2016
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Running script AddCriteriaB11...

Completed script AddCriteriaB11...

Succeeded at Thu Jun 16 13:32:15 2016 (Elapsed Time: 0.21 seconds)
Succeeded at Thu Jun 16 13:32:16 2016 (Elapsed Time: 28.97 seconds)

Processing log for Criteria B1 1. Distance from lakes and ponds
Executing: Model112 "Area_ha > 50" 200 400
Start Time: Thu Jun 16 13:48:06 2016
Executing (Multipart To Singlepart): MultipartToSinglepart
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Forests.shp
D:\ DAVEP_VLIT\ Scratch \ Forests_MultipartToSinglepar.shp
Start Time: Thu Jun 16 13:48:07 2016
Succeeded at Thu Jun 16 13:48:11 2016 (Elapsed Time: 3.78 seconds)
Executing (Calculate Areas): CalculateAreas
D:\ DAVEP_VLIT\ Scratch \ Forests_MultipartToSinglepar.shp
D:\ DAVEP_VLIT\ Scratch \ ForestArea.shp
Start Time: Thu Jun 16 13:48:11 2016
Running script Calc ulateAreas...
Completed script CalculateAreas...
Succeeded at Thu Jun 16 13:48:17 2016 (Elapsed Time: 6.26 seconds)
Executing (Calculate Field): CalculateField
D:\ DAVEP_VLIT\ Scratch \ ForestArea.shp Area_ha "[F_AREA] / 10000" VB #

Start Time: Thu Jun 16 13:4 8:17 2016
Succeeded at Thu Jun 16 13:48:19 2016 (Elapsed Time: 2.36 seconds)
Executing (Select): Select D: \ DAVEP_VLIT\ Scratch \ ForestArea.shp

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Forests "Area_ha > 50"
Start Time: Thu Jun 16 13:48:19 2016

Succeeded at Thu J un 16 13:48:21 2016 (Elapsed Time: 1.87 seconds)
Executing (Euclidean Distance): EucDistance

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Forests

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ ForestsDistanceBats # 30 #

Start Time: Thu Jun 16 13:48:21 2016

Succeeded at Thu Jun 16 13:48:40 2016 (Elapsed Time: 18.92 seconds)

Executing (Raster Calculator): RasterCalculator "1 / (1 + Exp(Ln((2 -
0.1)/0.1)/((400 - 200))

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ ForestsDistanceBats" - 200)))"

D:\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_2

Start Time  : Thu Jun 16 13:48:40 2016

1 /(1 +Exp(Ln((2 - 0.1)/0.1)/((400 - 200)) *(Ras-

ter(r"D: \ DAVEP_VLIT\ Result \ Maps.gdb \ ForestsDistanceBats") - 200)))

Succeeded at Thu Jun 16 13:48:50 2016 (Elapsed Time: 9.71 seconds)

Executing (AddCriteriaB12): Script

Start Tim  e: Thu Jun 16 13:48:50 2016

Running script Script...

Completed script Script...

Succeeded at Thu Jun 16 13:48:50 2016 (Elapsed Time: 0.23 seconds)
Succeeded at Thu Jun 16 13:48:51 2016 (Elapsed Time: 44.20 seconds)

Processing log for Criteria B1 3. Distance from manor complexes

Executing: Model14 200 400

Start Time: Thu Jun 16 14:35:10 2016
Executing (Copy Features): CopyFeatures
D:\ DAVEP_VLIT\ Input \ bat vector_layers \ Heritage_manor.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Manors # 00 0
Start Time: Thu Jun 16 14:35:10 2016
Succeeded at Thu Jun 16 14:35:11 2016 (Elapsed Time: 1.03 seconds)
Executing (Euclidean Distance): EucDistance
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Manors
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ ManorDistanceBats # 30 #
Start Time: Thu Jun 16 14:35:11 2016
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Succeeded at Thu Jun 16 14:35:27 2016 (Elapsed Time: 15.57 seconds)

Executing (Raster Calculator): RasterCalculator "1 / (1 + Exp(Ln((2

0.1)/0.1)/((400 - 200))

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ ManorDistanceBats" - 200)"

D:\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_3

Start Time: Thu Jun 16 14:35:27 2016

1 /(1 +Exp(Ln((2 - 0.1)/0.1)/((400 - 200)) *(Ras-

ter(r"D: \ DAVEP_VLIT\ Result \ Maps.gdb \ ManorDistanceBats") - 200)))

Succeeded at Thu Jun 16 14:35:36 2016 (Elapsed Time: 8.85 seconds)

Executi ng (AddCriteriaB13): AddCriteriaB13

Start Time: Thu Jun 16 14:35:36 2016

Running script AddCriteriaB13...

Completed script AddCriteriaB13...

Succeeded at Thu Jun 16 14:35:36 2016 (Elapsed Time: 0.14 seconds)
Succeeded at Thu Jun 16 14:35:36 2016 (Elapsed Time: 26.87 seconds)

Processing log for Criteria B1 4. Distance from wetlands
Executing (Select): Select
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Wetlands.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Wetlands "'Area_ha" > 1"

Start Time: Thu Jun 16 14:38 :53 2016
Succeeded at Thu Jun 16 14:38:56 2016 (Elapsed Time: 2.82 sec-
onds)

Executing (Euclidean Distance): EucDistance

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Wetlands

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ WetlandDistanceBats # 30 #
Start Time: Thu Jun 16 14:38:56 2016

Succeeded at Thu Jun 16 14:39:14 2016 (Elapsed Time: 17.66
seconds)

Executing (Raster Calculator): RasterCalculator "1 /(1 +

Exp(Ln((2 - 0.1)/0.1)/((400 - 200))

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ WetlandDistanceBats" -
200)))" D:  \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_4
Start Time: Thu Jun 16 14:39:14 2016

1/ +Exp(Ln((2 - 0.1)/0.1)/((400 - 200)) *(Ras-
ter(r"D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ WetlandDistanceBats")
200)))

Succeeded at Thu Jun 16 14:39:24 2016 (Elapsed Time: 9.80 sec-
onds)

Execut ing (AddCriteriaB14): AddCriteriaB14

Start Time: Thu Jun 16 14:39:24 2016

Running script AddCriteriaB14...

Completed script AddCriteriaB14...

Succeeded at Thu Jun 16 14:39:25 2016 (Elapsed Time: 0.17 sec-
onds)

Processing log for Criteria B1 5. Distance from settlements
Executing (Copy Features): CopyFeatures
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Urban_area.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Settlements#00 0
Start Time: Thu Jun 16 14:45:56 2016
Succeeded at Thu Jun 16 14:45:59 2016 (Elapsed Time: 2.76 sec-
onds)
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Executing (Euclidean Distance): EucDistan ce

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Settlements

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ SettlementsDistanceBats # 30 #
Start Time: Thu Jun 16 14:45:59 2016

Succeeded at Thu Jun 16 14:46:16 2016 (Elapsed Time: 16.76

seconds)
Executing (Raster Calculator): RasterC alculator "1 /(1 +
Exp(Ln((2 - 0.1)/0.1)/((400 - 200))

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ SettlementsDistanceBats" -
200)))" D:  \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1 5

Start Time: Thu Jun 16 14:46:16 2016

1 /(1 + Exp(Ln((2 - 0.1)/0.1)/((400 - 200)) *(Ras-

ter(r"D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ SettlementsDistanceBats")
- 200)))

Succeeded at Thu Jun 16 14:46:26 2016 (Elapsed Time: 9.68 sec-

onds)

Executing (AddCriteriaB15): AddCriteriaB15

Start Time: Thu Jun 16 14:46:26 2016

Running script AddCriteriaB15...

Completed script AddCriteriaB15...

Succeeded at Thu Jun 16 14:46:27 2016 (Elapsed Time: 0.19 sec-

onds)

Processing log for Criteria B1 6. Distance from rivers
Executing (Copy Features): CopyFeatures
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Rivers.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Rivers#000
Start Time: Thu Jun 16 14:53:29 2016
Succeeded at Thu Jun 16 14:54:04 2016 (Elapsed Time: 35.40
seconds)
Executing (Euclidean Distance): EucDistance
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Rivers
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ RiversDistanceBats # 30 #
Start Time: Thu Jun 16 14:54:04 2016
Succeeded at Thu Jun 16 14:54:30 2016 (Elapsed Time: 25.96

seconds)

Executing (Raster Calculator): RasterCalculator "1 /(1 +
Exp(Ln((2 - 0.1)/0.1)/((400 - 200))

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ RiversDistanceBats" - 200)))"

D:\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_6

Start Time: Thu Jun 16 14:54:30 2016

1 /(1 + Exp(Ln((2 - 0.1)/0.1)/((400 - 200)) *(Ras-
ter(r"D :\ DAVEP_VLIT\ Result \ Maps.gdb \ RiversDistanceBats") -
200)))

Succeeded at Thu Jun 16 14:54:40 2016 (Elapsed Time: 9.86 sec-
onds)

Executing (AddCriteriaB16): AddCriteriaB16

Start Time: Thu Jun 16 14:54:41 2016

Running script AddCriteriaB16...

Completed script AddCriteriaB16...

Succeeded at Thu Jun 16 14:54:41 2016 (Elapsed Time: 0.18 sec-
onds)
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Processing log for Criteria B1 7. Distance from shoreline
Executing (Copy Features): CopyFeatures
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Coastline_LT_LV_RU.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Shoreline#000
Start Time: Fri Jun 17 10:27:58 2016
Succeeded at Fri Jun 17 10:28:00 2016 (Elapsed Time: 1.57 sec-
onds)
Executing (Euclidean Distance): Euc Distance
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Shoreline
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ ShorelineDistanceBats # 30 #
Start Time: Fri Jun 17 10:28:00 2016
Succeeded at Fri Jun 17 10:28:21 2016 (Elapsed Time: 20.54

seconds)
Executing (Raster Calculator): Raste rCalculator "1 /(1 +
Exp(Ln((2 - 0.1)/0.1)/((1 - 0.5))

*(("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ ShorelineDistanceBats"/1000)
- 0.5))"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_7

Start Time: Fri Jun 17 10:28:21 2016

1 /(@ +Exp(Ln((2 - 0.1)/0.1)/((1 - 05)* (Ras-

ter(r"D: \ DAVEP_VLIT\ Result \ Maps.gdb \ ShorelineDistanceBats")/10
00) - 0.5))

Succeeded at Fri Jun 17 10:28:32 2016 (Elapsed Time: 10.99

seconds)

Executing (AddCriteriaB17): AddCriteriaB17

Start Time: Fri Jun 17 10:28:32 2016

Running script AddCriteriaB17

Completed script AddCriteriaB17...

Succeeded at Fri Jun 17 10:28:35 2016 (Elapsed Time: 2.26 sec-

onds)

Processing log for Criteria B1 8. Distance from roads
Executing (Copy Features): CopyFeatures
D:\ DAVEP_VLIT\ Input \ bat_vector_layers \ Roads_main.shp
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Roads#000
Start Time: Fri Jun 17 10:32:56 2016
Succeeded at Fri Jun 17 10:33:07 2016 (Elapsed Time: 11.02
seconds)
Executing (Euclidean Distance): EucDistance
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ Roads
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ RoadsDistanceBats # 30 #
Start Time: Fri Jun 17 10:33:07 2016
Succeeded at Fri Jun 17 10:33:26 2016 (Elapsed Time: 19.22

seconds)

Executing (Raster Calculator): RasterCalculator "1 / ( 1+
Exp(Ln((2 - 0.1)/0.1)/((400 - 200))

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ RoadsDistanceBats" - 200)"

D:\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_8

Start Time: Fri Jun 17 10:33:26 2016

1 /(1 + Exp(Ln((2 - 0.1)/0.1)/((400 - 200)) *(Ras-

ter(r"D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ RoadsDistanceBats") -
200)))

48



NINA Report xxx

Succeeded at Fri Jun 17 10:33:36 2016 (Elapsed Time: 9.86 sec-
onds)

Executing (AddCriteriaB18): AddCriteriaB18

Start Time: Fri Jun 17 10:33:36 2016

Running script AddCriteriaB18...

Completed script AddCriteriaB18...

Succeeded at Fri Jun 17 10:33:39 2016 (Elapsed Time: 2.93 sec-
onds)

Processing log for the Overall B1 conflict map
Executing: Model132 0.17 0.17 0.12 0.12 0.12 0.12 0.12 0.06
Start Time: Mon Jun 27 10:42:15 2016
Executing (Raster Calculator): RasterCalculator
( D \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_1" * float(0.17)) +
\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_2" * float(0.17)) +
\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_3" * float(0.12)) +
\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_4" * float(0.12)) +
\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_5" * float(0.12)) +
\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_6" * float(0.12)) +
\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_7" * float(0.12)) +
\ DAVEP_VLIT\ Resul t\ Bats.gdb \ CriteriaB1_8" * float(0.06))"
D: \ DAVEP_VLIT\ Result \ Bats.gdb \ ConflictMapB1WLC
Start Time: Mon Jun 27 10:42:16 2016
(Raster(r"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_1") * float(0.17)) +
(Raster(r'D  :\ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_2") * float(0.17)) +
(Raster(r"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_3") * float(0.12))
+ (Raster(r"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_4") * float(0.12))
+ (Raster(r"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1 _5") * float(0.12))
+ (Raster(r"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_6") * float(0.12))
+ (Raster(r"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_7") * float(0.12))
+ (Raster(r'"D: \ DAVEP_VLIT\ Result \ Bats.gdb \ CriteriaB1_8") * float(0.06))
Succeeded at Mon Jun 27 10:42:34 2016 (Elapsed Time: 18.01 seconds)
Executing (AddConflictB1WLC): AddConflictBIWLC
Start Time: Mon Jun 27 10:42:34 2016
Running script AddConflictBIWLC...
Completed script AddConflictBIWLC...
Succeeded at Mon Jun 27 10:42:35 2016 (Elapsed Time: 0.34 seconds)
Succeeded at Mon Jun 27 10:42:35 2016 (Elapsed Time: 19.34 seconds)

799999995

Processing log for Criteria C1 1. Annual wind speed (m/s)
Executing (Extract by Mask): ExtractByMask

D:\ DAVEP_VLIT\ Input \ wind_vector_layers \ wind_sp_area

D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ DAVEP_VLIT_Project_Area
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ WINDCLIP

Start Time: Mon Jun 27 10:38:46 2016

Succeeded at Mon Jun 27 10:38:56 2016 (Elapsed Time: 10.07

seconds )
Executing (Raster Calculator): RasterCalculator "1 /(1 +
Exp(Ln((2 - 0.1)/0.1)/((10 - 2.5)

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ WINDCLIP" - 2.5)))"

D:\ DAVEP_VLIT\ Result \ WPRydb \ CriteriaC1_1

Start Time: Mon Jun 27 10:38:56 2016

1 /(@ +Exp(Ln((2 - 0.1)/0 .1)/((10 - 2.5)) *(Ras-
ter(r"'D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ WINDCLIP") - 2.5)))
Succeeded at Mon Jun 27 10:39:07 2016 (Elapsed Time: 10.65
seconds)
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Executing (AddCriteriaC11): AddCriteriaC11

Start Time: Mon Jun 27 10:39:07 2016

Running script AddCriteriaC11.

Completed script AddCriteriaC11...

Succeeded at Mon Jun 27 10:39:07 2016 (Elapsed Time: 0.19 sec-
onds)

Processing log for Criteria C1 2. Relief (terrain roughness)

Executing: Model20 0.077 0.2

Start Time: Mon Jun 27 11:06:21 2016
Executing (Feature to Raster): FeatureToRaster
D:\ DAVEP_VLIT\ Input \ wind_vector_layers \ Wind_terrain_roughness
.shp Surface D: \ DAVEP_VLIT\ Result \ Maps.gdb \ TerrainRoughness
30
Start Time: Mon Jun 27 11:06:22 2016

Succeeded at Mon Jun 27 11:06:35 2016 (Elapsed T ime: 13.42
seconds)

Executing (Raster Calculator): RasterCalculator "1 /(1 +

Exp(Ln((2 - 0.1)/0.1)/((0.077 - 0.2))

*("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ TerrainRoughness" - 0.2))"

D:\ DAVEP_VLIT\ Result \ WPRydb \ CriteriaC1_2
Start Time: Mon Jun 27 11:06:35 2016

1 /(@ +Exp(Ln((2 - 0.1)/0.1)/((0.077 - 0.2)) *(Ras-
ter(r'D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ TerrainRoughness") -
0.2)))

Succeeded at Mon Jun 27 11:06:44 2016 (Elapsed Time: 9.14

seconds)

Executing (AddCriteriaC12): AddCriteriaC12

Start Time: Mon Jun 27 11:06 45 2016

Running script AddCriteriaC12...
Completed script AddCriteriaC12...
Succeeded at Mon Jun 27 11:06:45 2016 (Elapsed Time: 0.18
seconds)
Succeeded at Mon Jun 27 11:06:45 2016 (Elapsed Time: 23.99 sec-
onds)

Processing log for Criteria C1 3. Number of land parcels per km2
Executing: Model21 35 36
Start Time: Tue Jun 28 14:43:28 2016
Executing (Feature to Raster): FeatureToRaster
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ Vector \ LandParcelCount Count_
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensity 30
Start Time: Tue Jun 28 14:43:29 2016
Succeeded at Tue Jun 28 14:43:39 2016 (Elapsed Time: 10.38
seconds)
Executing (Raster Calculator): RasterCa Iculator
Con(IsNull("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensity")
, 0,"D:  \DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensity")
D:\ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensityFinal
Start Time: Tue Jun 28 14:43:39 2016
Con(IsNull(Ras-
ter(r"'D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensity")), O,
Raster(r'D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensity"))
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Succeeded at Tue Jun 28 14:44:00 2016 (Elapsed Time: 21.03

seconds)

Executing (Raster Calculator (2)): RasterCalculator

"Con("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ LandP arcelDensityFinal"
<= float(35), 0, 1) |

Con("D: \ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensityFinal"
>= float(36), 1, 0)"

D:\ DAVEP_VLIT\ Result \ WPRydb \ CriteriaC1_3

Start Time: Tue Jun 28 14:44:01 2016

Con(Ras-

ter(r'D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelD ensityFinal")
<= float(35), 0, 1) | Con(Ras-

ter(r"'D:  \ DAVEP_VLIT\ Result \ Maps.gdb \ LandParcelDensityFinal")
>= float(36), 1, 0)

Succeeded at Tue Jun 28 14:44:09 2016 (Elapsed Time: 8.01

seconds)
Executing (AddCriteriaC13): AddCriteriaC13
Start Time: Tue Jun 28 14:44:09 2016

Running script AddCriteriaC13...
Completed script AddCriteriaC13...
Succeeded at Tue Jun 28 14:44:09 2016 (Elapsed Time: 0.19
seconds)
Succeeded at Tue Jun 28 14:44:09 2016 (Elapsed Time: 40.93 sec-
onds)

Processing log for Criteria C1 4. Distance to nearest state road (km)
Executing: Model25 0.25 0.4 0.05 0.3
Start Time: Tue Jun 28 17:01:53 2016
Executing (Raster Calculator): RasterCalculator
"("D: \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_1" * float(0.25)) +
("D: \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_2" * float(0.4)) +
("D: \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_3" * float(0.05)) +
("D: \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_4" * float(0.3))"
D:\ DAVEP VLIT \ Result \ WPP.gdb\ ConflictMapC1WLC
Start Time: Tue Jun 28 17:01:53 2016
(Raster(r"D: \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_1") *
float(0.25)) + (Ras-
ter(r"D:  \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_2") *
float(0.4)) + (Ras-
ter(r'D:  \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_3") *
float(0.05)) + (Ras-
ter(r"'D:  \ DAVEP_VLIT\ Result \ WPP.gdb\ CriteriaC1_4") *
float(0.3))
Succeeded at Tue Jun 28 17:02:06 2016 (Elapsed Time: 12.49
seconds)
Executing (AddConflictC1WLC): AddConflictC1WLC
Start Time: Tue Jun 28 17:02:06 2016
Running script AddConflictC1WLC...
Completed script AddConflictC1IWLC...
Succeeded at Tue Jun 28 17:02:06 2016 (Elapsed Time: 0.63 sec-
onds)
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