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About the Urban Proof toolkit

he LIFE Urban Proof toolkit (hence called the Toolkit) is a powerful decision support
system aimed to enable better informed decision making for climate change adaptation
planning.

In specific, the user is guided though the different stages of the tool in order to gain insight
into the climate change impacts to the urban environment, to explore and evaluate the
available adaptation options and to investigate the effect of adaptation interventions in
increasing climate change resilience. The climate change impacts assessed are those relevant
to the urban context as shown in Figure 1.

R N AR

Floods Heatwavesand  Peri-urban fires Electricity Water Ozone
health demand for availability and exceedances
cooling droughts

Figure 1: Climate change impacts assessed within the UrbanProof toolkit

The Toolkit provides information on climate change impacts and adaptation at geospatial level
for all urban municipalities (Local Administrative Units level 2 — LAU2) of Italy, Greece and
Cyprus (Figure 2), while higher resolution data are provided for the municipalities of Reggio
Emilia (Italy), Peristeri (Greece) and Strovolos and Lakatamia (Cyprus) which are partners of
the LIFE URBANPROOF project (Figure 2).
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Figure 2:Urban municipalities of Greece, Italy and Cyprus
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The Urban Proof Toolkit was designed and implemented in the framework of the project LIFE
UrbanProof “Climate Proofing Urban Municipalities” which is co-financed by the LIFE program
for the Environment and Climate Action (2014-2020).

The toolkit consists of 5 interdependent stages which altogether comprise the adaptation
process (Figure 3).

Stage 1:
Information on

climate change @@ ﬁ assessment
Stage 3: Exploration

and evaluation of
adaptation options

Stage 2: Impact

LIFE URBANPROOF

CLIMATE PROOFING
URBAN MUNICIPALITIES

Stage 5:
Monitoring and
review

Stage 4: Development of
the adaptation strategy

Figure 3: Stages of UrbanProof toolkit

Homepage
In order to enter the tool’s homepage, type https://tool.urbanproof.eu/ in your browser’s
address bar.

At the homepage of the Toolkit, the user may obtain useful information on the main aims and
scope of the Toolkit, as well as to navigate to the different stages of the tool. The Toolkit is
available in three languages i.e. English, Greek and Italian.

The stages of the Toolkit may be accessed either through the main menu at the top of the
page under the “UrbanProof toolkit” tab or by scrolling down the homepage, after the
introductory text.

In the main menu, the user may also find useful material related to the Toolkit, under the
respective tab. The useful material includes (i) information on the methodology used for the
development of the Toolkit, the input data used and its applicability (“Methodology”), (ii) the
User manual (current document) and (iii) a video on the demonstration of the Toolkit with
step-by-step guidelines on its use (“Demonstration video”) (Figure 4).



https://tool.urbanproof.eu/
https://tool.urbanproof.eu/wp-content/uploads/2020/09/METHODS_GLOSSARY-UP.pdf
https://tool.urbanproof.eu/demonstration-video/
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Home UrbanProof toolkit{(:) Evaluate the tool i= [ 8] Login

The project Useful material

Stage 1
Information on
climate change

n, LIFE URBANPROOF

AR " -~ o Stage 3: Exploration
and evaluation of
CLIMATE PROOFING
: @4 .4 URBAN MUNICIPALITIES
o '"‘q the adaptation syfategy
review

Stage 1: Climate change Methodology The URBANPROOF toolkit is a powerful decision support system
aimed to enable better informed decision making for climate change

:::si:::tlnerablmy User manual adaptation planning. In specific, the user is guided though the
Demonstration video different features of the toolkit in order to gain insight into the
Stage 3: Assessment of ! climate change impacts to the urban environment, to explore and
adaptation measures evaluate the available adaptation options and to investigate the
! effect of adaptation interventionsin increasing climate change
Stage 4: Development of resilience.
the adaptation strategy

Stage 5: Monitoring and
review

Figure 4: Home Page of the Urban Proof Tool

More information on each stage of the Toolkit is presented below
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STAGE 1:Climate Change Information

By entering Stage 1, the user may explore through interactive charts, information on climatic
indicators trends for the continuous period 1971-2100. Future projections based on two
future emission scenarios namely RCP4.5 and RCP8.5 (Representative Concentration
Pathways-RCP).

The user may enter Stage 1, by clicking at the relevant link, as shown at Figure 5.

STAGE 1: CLIMATE CHANGE Explore through interactive charts, information on climatic
INFORMATION. projections based on the greenhouse concentration levels of two
Representative Concentration Pathways (RCP 4.5, RCP 8.5).

* This function is available for the project municipalities (Lakatamia
and Strovolos - Cyprus, Peristeri - Greece, Regio Emilia -I1taly)

Enter Stage 19

Figure 5:Enter Stage 1

To explore the climatic information available through Stage 1, the user should select area,
climatic indicator and climatic scenario, as presented in Figure 6 that follows.

r

LIFE URBANPROOF ¢oo/kit

Stage 1: Climate change information

Graphic representation for current climate parameters of an area as well as the projected climate change for two different emission scenarios and for different time periods.

Please fill the following fields and select "Submit” to see the results

Select municipality:| » | Select climatic indicator:

Z 1l
' Step 1 I[R J Step 2 [ J

Municipality of Peristeri Maximum Temperature (°C)
Municipalities of Strovolos and Number of days with maximum temperature higher
Lakatamia than 20 °C

Number of days with maximum temperature higher
than 30 °C

i -
Numhear nf dave with mavimiim temnearature hinhar

RCP
4.5: Stabilization of GHG levels (with mitigation policies)

RCP 8.5: Increasing GHG levels (no mitigation policies)

Figure 6: Steps 1,2 and 3 in Stage 1

After completing the aforementioned steps, the user selects “Submit”. Then, the requested
information is presented in both graphical and tabular forms, as shown in Figure 7 that
follows.



r

LIFE URBANPROOF

CLIMATE PROOFING User Manual
URBAN MUNICIPALITIES
Stage 1: Climate change information. Diagram area
Graphic representation (o7 current clmate parameters of an area as well a3 the projected climate change 1o two differant emission scenarios and Tor different time pevbods.
Please fill the following fields and select *Submilt” to see the results.
» RGP 4.5: Stabilization of Submi
Select Arest | Musnicipality of Reggi.. ~ |Select climatic indicstor:  Minimum Tomperature + Select climatic seenarie: ization ¢ Submit
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Year Low to medium emissions scenario (RCP 4.5) Data area
1970 7.3856
1971 8.2447
1972 8.3247
1973 8.9915
1974 7.8415
1975 7.0407
1976 7.8966
1977 7.302
1978 7.9034 -

Figure 7: Selected climatic indicators for graph series

By pressing the “Show trendline” button, the trendline is shown on the chart, as follows in

14
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E
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- A, \ T A A
N A [ A
A P " f MY \
8l N\ a0 AN IV V
L \/f
¥
1970 1980 1990 2000 2010 2020 2020 2040 2050 2060 2070 2080 2090
Year

Clear wrendline

Figure 8: Graph series trendline

Area 1: The values of the selected climate parameters of Stage 1 also appear
when the mouse cursor hovers across the lines in the Diagram area (Figure 9)

Area 2: The values of the selected climate parameter can be copied for any
further use (Figure 9 bottom)

10
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2059: rcp45: 15.66 rep85: 17.73

Year Low to medium emissions scenario (RCP 4.5) High emissions scenario (RCP 8.5)
1970 7.3856 7.3856

1971 [8.2447 8.2447

1972 [8.3247 8.3247

1973 5.9915] Ctrl + C 8.9915]

1974

1976 7.8966

1977 7.3012

w
~J
o«
o
(=]
w
'
l

9034

Figure 9: Top: View the values of the selected climate parameter on the diagram’s line with the mouse cursor.
Bottom: Copy table values to be used for other purposes

11
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STAGE 2: Impact Assessment

In this stage, the results of the impact assessment at urban level are provided presented either
geospatially through a GIS environment or through graphs (2ddApa! To apxeio npoéAevong
™¢ avadopdg dev BpEOnKE.). It is noted that water availability and drought data, as well as
ozone exceedance data are available only for the selected project municipalities, in contrast
with the other parameters, that are applicable to all urban municipalities of Greece, Italy and
Cyprus.

Urban municipalities, as defined in the UrbanProof tool, include all Level 2 Local
Administrative Units (LAU2) classified as: Cities (densely populated areas) and Towns and
suburbs (medium population density) (Dijkstra & Poelman 20141).

To enter Stage 2, the user selects the respective impact icon that he or she wishes to examine,
as shown below in Figure 10.

STAGE 2: IMPACT ASSESSMENT Explore the climate change impacts on the urban environment and
gain insight into the individual parameters (physical, structural &
socio-economic) contributing to the creation of these impacts

The information is available for all urban municipalities of Cyprus,
Greece and ltaly, while for the project municipalities higher resolution

information is provided.

(a) Impacts shown on GIS Q @
environment
_

Floods Heatwaves nd Peri-urban fires
E— health I

AT

Electricity demand [ Water availability and
for cooling droughts

Ozone Exceedance

(b) Impacts shown in
diagrammatic and tabular form

Figure 10: Stage 2, Impact Selection

! Dijkstra, L., & Poelman, H. (2014). A harmonised definition of cities and rural areas: the new degree of
urbanisation. Regional Working Paper 2014. Working Papers A series of short papers on regional research and
indicators produced by the Directorate-General for Regional and Urban Policy. European Commission.

12
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a. Floods, electricity demand for cooling, ozone exceedances, peri-urban fires

and heat waves and health data
By selecting one of the GIS environment displayed impact, the user is directed to the map view
(Figure 11):

Left panel: on its upper part, climate change scenarios are available and below them the layer
tree is shown

Center panel: the results of the users’ choices are visualised on the interactive map. The
interactive map section also includes a number of navigation, exploration and comparison GIS
tools.

Right panel: "Search tools panel" which enables the user to view information regarding
specific thematic layers, to impose topological queries, or to export data to be further used in
external applications.

!‘; ) LIFE URBANPROOF /i« Stage 2: Impact assessment

Maps | Methods | Manual

e Tools Map tools
wemsones ) Climate Scenario [
impact

imate Change | peference period (1971-2000) vl e
cenario:

Layer Tree-

Voo X .
Interactivemap Ol CETS

¥ Map Center (Pseudo Mercator (EPSG:3857)): 2271904.522, S073837.096 Zoom: § | Current scale: 1:17471286 | Mouse Posibon Coordinates (Pseudo Mercator (EPSG:3857)fIF

Legend Results: Wider area information

Figure 11: Map view of GIS environment
The results of the impact assessment are provided at two levels of spatial analysis:

& Aturban block level, for the case of the project municipalities (Reggio Emilia, Peristeri,
Strovolos, Lakatamia)

& At a resolution of 500x500m grid cells, for the case of all urban municipalities (LAU2)
of Italy, Greece and Cyprus.

Steps for exploring impacts on map view

STEP Select climate change scenario from drop down menu: the Reference period
(1971-2000) represents the current climatic conditions, and the Future period
(2031-2060) is based on two different Representative Concentration Pathways

(RCPs):

RCP4.5- Stabilization of GHG levels (with mitigation policies)

&
& RCP8.5- Increasing GHG levels (no mitigation policies)

13



( ‘i ) LIFE URBANPROOF
CLIMATE PROOFING
URBAN MUNICIPALITIES

STEP
2

User Manual

Selection of impact. Tick V the preferred impact assessment (layer) from the five
main sections, (i.e. impact relevant to Floods, Human discomfort, Electricity

demand for cooling, Ozone exceedances, Peri-urban fires) to make it visible on the
map (Figure 14). Each section comprises of a “Relevant data” subsection which
opens by pressing the + sign next to the folder, where particular information related to each

section is shown (Figure 12).

Moreover, “Other relevant indicators” section is available at the bottom part of the layer tree,
depicting socio-economic vulnerability, population density, soil-hydrological properties, as
well as biophysical indicators of the examined municipalities of the LIFE UrbanProof project

(Figure 13).

3] c Impact assessment

= LJ c' Floods
[7],. - Floods
3] P Relevant information

]
]

x
0

Educational, health, cultural units
| Industrial / commercial units, airports [ ports
Flood hazard zone

“! Green urban trees

] M Street trees

£

Low-lying areas next to water flow

3] c Heatwaves and health

c

"l
B!

Human discomfort

Relevant information

Number of days with HUMIDEX>38°C (extreme)

3 [] B Electricity demand for cooling

i}

Electricity demand for cooling

5[] P Relevant information

1

[,

Number of days with CDD=5 (extreme)

5 [7] ) Ozone exceedances

i}

Ozone exceadances

3] t" Relevant information

.

Number of days with ozone exceedance

3 [7] ) Peri-urban Fires

i

Peri-urban fire risk

3] C Relevant information

Number of days with FWI=30 (extreme)
Slope

Land use flammability

Aspect

Figure 12: Relevant Impact Data
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=[] Other relevant indicators
3] . Socic-economic vulnerability

[7],  Share of very young & elderly people
], Hiteracy rate
E] Share of population with chronic diseases
]| Hospital beds availability
[l . Share of population at poverty risk
]! Gross Domestic Product
3] . Population density
[F]— Population density (urban block level)
=1l . Scil-hydrological properties
[ ' Subsoil available water capacity
| ' Topsoil available water capacity
[[]1| Depth toa gleyed horizon
(1| Depth to an impermeable layer
[ Subsoil easily available water capacity
] ' Topsoil available water capacity
[ Hydrogeological class
71! Parent material hydrogeological type

30 . Biophysical indicators

m
]
]
)
B/
[l B
]
]
ot
F.
Cm
F.

Impervious Surfaces
Elevation

Slope

Flow direction

Urban streams

Hydrographic sub-catchments
Parvious sub-catchmants
Low-lying areas next to water flow
Normalized urban surface
Building's shape

Sky-View Factor

Urban green location

Figure 13:Other relevant indicators
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Management

Information Layers ()

User Manual

<«

1~

[mpack I Step 1: Selection of scenario I
Climate Change Reference period (197 1-2000)
Reference period (1971-2000)
" i Basers RP4.5- Stabiization of GHG levels, with mitigation policies
S (2031-2060)
1l RCP8.5- Increasing GHG levels, no mitigation policies
[6) | (2031-2060)
#[7] T Relevant data
=[] Human discomfort
@ [71:=" Human discomfort
4[] T Relevant data

=20 b Electricity demand for cooling

@ mmmmp [V].: Electricity demand for cooling

Step 2: Selection of impact

4[] Ty Relevant data
= 7] %) Ozone exceedances
(6] [[]} =" Dzone exceedances
4[] Ty Relevant data
=[] B Peri-Lrban Fires
@ [+ Peri-urban fire risk
4[] Ty Relevant data
@[] Ty Relevant data
= [V 9 Municipalties
@ O Municipalities Boundaries
@ O Reggio Emiia

* Select with V the

information layer(s) to be
displayed on the map

* Open and close a folder by
clicking on the “+” and “-”
buttons

Figure 14: Steps for selecting and displaying a climatic impact

In order to see the legend of the layer, you can either press the “Legend” button at the bottom
of the left panel, or by moving the cursor over the desired indicator. The values of the
indicators shown in the Legend are displayed in 5 colour classes with 5 representing the
highest impact and 1 the lowest. (Figure 15).

£} i Basemaps
AW ﬁ Impact assessment
S Floods
@ [0 Floods
@[] B Relevant information
971 B9 Human discomfort
Q 7] Human discomfort
=[] [ Relevant information

6] D Number of days with HUMIDEX >38°C (extreme)
\:lﬁ Electricity demand for cooling h o

Q []}:" Electricity demand for cooling
=[] B9 Relevant information
6] Number of days with CDD>5 (extreme)
=[] Ozone exceedances
6] [T]i Ozone exceedances
=7 [ Relevant information

o} B i Number of days with ozone exceedance
=[] Peri-urban Fires
@ Peri-urban fire risk
=7 B Relevant information
0] [F] 5 Number of days with FW1»30 (extreme)
6] [T slope
@ i Land use
@ FE= Aspect
5[] T Other relevant indicators
@ 7] T Municipalities
Legend -

Management
Information Layers (i)

Legend

Electricity demand for cooling
W1 Low

[7]2: Low to Medium
[7]3: Medium

[ 4: Medium to High

M 5: High

Number of days with CDD>5 (extreme)
W1 Low

| ]2: Low to Medium
|13 Medium

I 4: Medium to High

M 5: High

Municipalities Boundaries

O

Reggio Emiliz

O

Figure 15:Layer Legend
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If more than one information layers are selected, then the one that is located higher on the
list is shown to the map.

If you want, you can change the order, of the indicators in the left panel, by clicking on the
indicator and dragging it to the desired position (Figure 16).

.Click and.drag a selected impact

[¥], - Floods order of appearance
3¥ t Relevant information

Educational, health, cultural units

€

Industrial / commercial units, airports / ports
Flood hazard zone

| 0 Green urban trees

| M Street trees

EEEE

€

Low-lying areas next to water flow
5[] B9 Heatwaves and health
], Human discomfort
3] C‘ Relevant information

© eeeeee o

&) Floods

Figure 16:Change layer’s order of appearance

More than one information layers may be visible on the map by adjusting the transparency of
the selected layers (right click on each layer) and moving the cursor of the transparency bar.
Moreover, by right clicking on an impact, the user may access several layer management
options such as to zoom to the three examined countries, select the scale at which an impact
will be visible on the map and to download the map in pdf or shapefile format. (Figure 17).

« Tools

ayers () = Municipality of Strovole v @ @ ‘@ [ info

N @

Reference period (1971-2000)

B9 Human discomfort
[¥].~ Human discomfort
7] B9 Relevant data Information
7] - Number of days i @ Zoom To Extent
B Electricity demand for ® Refieh
Electricity demand f .
7] B9 Relevant data : £ ek
] Number of days 0 Scakes
t' Ozone exceedances Download
1= Ozone exceedances
ayers (i)
Reference period (1971-2000) A

[ Human discomfort
V). Human discorfort

1B Relevant data [ informaton 4 7

[ Number of days wi @ Zoom To Extent  1€) £928
P Electricity demand for cool & Refresh

Electricity demand for|

719 Relevant data Transparency b | ] Aakarayia

[ ] " Number of dayswi @ Scales » =%

o E9C
P Ozone exceedances 3 Download 12 t %

117 Ozone exceedances Apu e

e &

A 6 4

Figure 17:Change layer transparency and right click options
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Map tools: Explore (Area 1) and Search (Area 2)
UrbanProof toolkit has very elegant and straightforward GIS tools, which can be used to
navigate, explore, identify and compare (explore tools — Area 1), as well as to search and select

elements on the map by applying specific criteria (search tools — Area 2) — (Figure 18).

Tools Area 1 Area 2 —
-, ® :
I Zoom to... v@Q Q ‘@l [ o | i compare | A 1ly € Print I «
b'd
- ]
gar wWeer s
Rorrias Stuttgart .‘.; N | :
Vo Munchen ykpaina Aoveynx 3
Osterreich i H
Nantes re Janopooxs -
c Schweiz/ Mag' » -
rance = - ty /@ e Aoy POCTOB-HS
TILL / nzze
Suisse/Svizzeralys e® Xepcot oG
vergr
S-
) y
]
( Bnagnrae
5 : dofmo
Gasteiz Marseille )
Samsun
o}
Andorra Ordu Trabzon
| x la vella JraGonim . “sias &
Erzurum
Tarkiye fang” Mus. oo
\Aa ar Baleg e Malatya® " pivarbakir
valéncia Palma Kahramanmaras sanlurfa Mardio
anlhurf: ardi
Mersirn
N e N
CRS V)
ngoc -
Murcia Constantine yhl? ‘\4/ GET -
Joas Sy Sgereis
EOHEL. Gyl
a o tidnnind 9 )
Oran U.©O+#I Alger AX. 540 NS Alaall
5 )e
Oliny Sl Cop Malta tion Coordinates (Pseudo Mercator (EPSG:3857)): F

Figure 18: GIS tools provided for the better exploration of results

The elements of the toolbar
Figure 19 presents the elements of the tool bar. More information, as well as examples of the
“Info” and the “Compare" functions are given below.

LSet coordinates

A iy @ Print

Show point
coordinate

Tools

v @ Q ‘q [ info | fg compare

Zoom in

Zoom out

Zoom fto...

Select an island Print depicted

map

Explore the Compare (i) the

same climatic
indicator for two
different
emissions
scenarios or (ii)
two different
climate models
for the same

emission scenario

Figure 19: Navigate, explore, identify and compare tools

information

available
for the
preferred
area

Zoom by area
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“Info” tool

Info is a very useful tool to explore the available information for a specific area. In the following
example, which is schematically depicted in Figure 20, the user is able to find the flood impact
value at any point on the map.

Case study 1: Explore the current ozone exceedance impact in the
municipality of Peristeri in Greece

STEP 1: Select Scenario: Reference period (1971-2000)

-

- L

N

STEP 2: Select with a Vimpact Assessment: Ozone exceedances

STEP 3: Zoom to Municipality of Peristeri (Greece)

STEP 4: Click on “Info” button

STEP 5: Click on the point of interest in the municipality of
Peristeri

Tip: In order for the selected information to be displayed, the layer
Municipalities has to be deselected (Bottom folder in the layer tree panel)

(Figure 20).
Information Layers (i) = Municipality of Perister v @ @ '@ ||l info || [l compare | A iy @ print
mm— ;03 —
Impact [ steps  [EERSE STEPAJRSEE e A
e -4 g
limate Change peference period (1971-2000) I STEP1 I > § £ 3 53 munom % Aoy g $
cenario: 5 ] § z T % z ? aie
s 3B I A ™Y BRNES:
o & Ea § § 2 \sutton & 2 - g 3. ¥ 3
=1F| m Impact assessment "y i 2z 2 s £ g . "gli :Z, N
£ 2
3 E Ozone exceadances v g 1 € ¥ § g ¥
E AGTIPQ XWHATA pubpopksac A ¢ R 3 .
o] [7].  Ozone exceedances 1 & ‘ 12 wy - AUBpITOORTCH
3 ]@ Relevant information | STEP 2 | t STEP 5
........ i e, yAreeTban |
o] “ [7],  Number of days with ozone exceedance . = B3 ..
. Feature Info Window: Number of days with ozone exceedance -)|X
3 [7] @ Floods
(6] [F],.~ Floods g Attributes | Map = Geometry :E
) - &
3] @ Relevant information Attribute Value ' 8 A,
@ F Educational, health, cultural units A stoz_impacts_id | 1513 ¥ Ak,
(6] [71 W Industrial / commercial units, airports / ports area_country_c.. | GRE ! ‘O%,‘(
© Flood hazard zone item2012 Continuous urban fabric (S.L. : > 80%) ’ \
@ ) 18 Geaeri it recs ident 19222-EL001L1 L
@ [[] M Street trees 8§ oz_dim_c_value | 42 }
(0] v Low-lying areas next to water flow 4| oz_clim_45_value | 42 !
#/ h Heatwaves and health 1 oz_clim_85_value = 44 P
# [7] [ Blectricity demand for cooling oz_clim_current | 4
3 [7] i Peri-urban Fires oz_clim_45 4 ;b,,u
# [7] B Other relevant indicators { oz_clim_8s 4 bt
£’ &] Basemaps »
3 [7] @ Urban municipalities Deselect the layer £ &
[o) mno Municipalies Boundaries “Municipalities” it ; !
o] 7] O Reggio Emilia Blooy s

Figure 20: Example of the use of “Info” tool
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As shown in Figure 20, the features related to Ozone exceedances at the chosen point are
shown in the pop-up window. On the “Search Tools” panel on the right, the user may switch
to view the information that is available to the rest of the selected layer’s properties. Data can
be downloaded in several formats, to be further used in other applications, by selecting the

download button (Figure 21).

Click to view
layer
subsections’
properties

ek I Open Search @
Layer Search Panel tools -
Search Settings '

Results: Area information

Results: Area information (2)

EOF

Summary | Download data |

& Floods (WHMS)
@ FID_1: 5205

LAU_CODE : EL4701
Impact: 2.0

= Number of days with ozone exceedance (WMS)

st02_impacts_id : 1513

®. " area_country_code : GRE

[¥] item2012 : Continuous urban fabric (S.L. : =
80%)
ident : 15222-EL001L1

Figure 21: Switch information and download "info" data

20



‘E

LIFE URBANPROOF

CLIMATE PROOFING User Manual
URBAN MUNICIPALITIES

«Compare» tool

Compare function is very useful to compare (i) the same impact for two different emissions
scenarios or (ii) two different impacts for the same emission scenario. Steps for the first case
are following

AR Case study 2: compare the Electricity demand for cooling of reference period
&= . . .o e P

:'{M}!\_‘f}?ﬂ with the respective future demand based on RCP8.5 emission scenario in the
G

municipality of Reggio Emilia in Italy.

STEP 1: Select the preferred region: Municipality of
Reggio Emilia (Italy)

V'
STEP 2: Click the Compare button. The “Compare Layers” hvd

window appears

[ ]
STEPS 3a & 3b: Select the impact: in both Steps selectthe \“
“Electricity demand for cooling”

N
STEPS 4a & 4b: Select the scenario: In Step 4a select
“Reference period” while in Step 4b select “RCP 8.5-

Increasing GHG levels (no mitigation policies)”

AN

NV

STEP 5: Press Compare button

After Step 5 a red line appears in the middle of Compare window together with spatial
distribution of the selected impact. Left side presents the Reference period while right side
the Future period based on RCP 8.5 emissions scenario (Figure 22)

By moving the red line left and right on the map, the user may compare the two different
cases for the municipality of Reggio Emilia, as shown in (Figure 23).
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J‘ Tpact | Compare Layers STEP‘ 1 «PvZ . X/
dl T [L,eft layer criteria k 7 g Right layer criteria

Scenario: d

Eninedo: ]
lctricty SN oY Bholing gl 1<

- | Scenario:

:' Reference period 1:
sTEr4a

|

Scenario:

| Reps.5- Increasing GHG levels (1 v
sterd

\Z;:om to... 4 Q QW“STEP 5 A

Figure 22: Steps applying the Compare function




Figure 23: Comparison of electricity demand for cooling between the reference and future period under RCP8.5 in
the municipality of Reggio Emilia

As “Compare” window does not have the option to show the legend of the
selected impact before Step 1, the user may select the preferred climatic
indicator on Layer Tree and then click on Legend button before proceeding to
the aforementioned Steps

Display data on the map (Figure 24)

‘ STEP 1: : Select area from toolbar

STEP 2: : Select climate change scenario

STEP 3: Select Layer from the left panel

If more than one information layers are selected, then the one located higher
on the list is shown on the map. More than one information layers may be
visible on the map by adjusting the transparency of the visible layers (right
click on each layer)
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Management « Tools
[2¥ Information Layers (i) [Munlapallty of Strovolo V]Q Q Q [I‘ info | B Compare

Impact [ 7

;Iimate Change [ Reference period (1971-2000) ] @ ( \
Scenario:

=] r Human discomfort

ol [¢]-=" Human dscomfort @ ' £ 2R
=[] P Relevant data : \ ;

® Number of days with HUMIDEX >38°C (extreme) e \

-

=[] Electricity demand for cooling

0] [7]:%" Electricity demand for cooling
=[] B Relevant data J \axargy \‘ :
@ ] Number of days with CDD>5 (extreme) X \ ¢
3 [7] P Ozore exceedances I R
@ [[]:5 Ozone exceedances L/ Py
=[] Relevant data i, L
(6] [ =~ Number of days with ozone exceedance : \
3 P Peri-urban Fires xL _';"
@ [7] %" Periurban fire risk S |

3[7] P Relevant data N /

Figure 24:Steps to display data on the map

Search tools (advanced options)

Using the “Search tools” panel on the right side of the screen, the user may access information
on manually defined areas on the map using a number of design tools, impose topological
queries and filter data. The user starts by selecting an area on the map, as well as one or more
layers from the left panel, and then the proceeds to the following steps (Figure 25).

STEP 1: The user selects on the “Layer search panel”, the
layer that wishes to examine
\V
N

STEP 2: The user chooses the shape that wishes to draw on the
map, among the available designing tools, such as a polygon, a
rectangle, a cycle or even a line

STEP 3: Having selected the drawing tool that will be used,
the user draws a shape on the map

filling the corresponding field on the “Layer search panel”.

STEP 4: The user defines either the urban blocks within the
drawn area, or those intersecting it, will be examined, by
N

STEP 5: Click the Search button
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Search Tools >»

Layer Search Panel @ -
Human discomfort (WMS) @ |~
Human discomfort (WMS)
Municipalities Boundaries (WMS) Preselected
. P impacts
Reggio Emilia (WMS)
Criteria CQL Statement History
Q@ a "a ‘@| INTERSECTS ~ | & AND |~
INTERSECTS

WITHIN @

g’ Clear [] Search results in a new tab @

Figure 25:Manual selection of area

A table appears at the bottom of the screen, where the features and their descriptive data are
displayed. By pressing the “Download” button, the user may download the data deriving from
the search that was executed, to be further used in other applications (Figure 26).

Results: Wider area information

Human discomfort (WMS) 1

Human dscomfort (W) Records found: 133 Selcted: 0 +

A st02_impacts_id Area_country_code item2012 impact_identifier health_cuent Human dscornfort_futre ¢ Human
@ 603 P Other roads and 2 2 : B

0 associated land

e 7744 cyp Land without current use 3 3 4

e 7745 cYp Land without current use 3 3 4

Figure 26: Attribute table and download of data retrieved by manual search
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Filter Data

(EXAMPLE)
G
The “Layers search panel” also allows the user to reduce the amount of data that wants to be

displayed, by imposing filters. To insert a filter, the following steps need to be followed.

Apply the steps from 1 to 5, as presented above, and click on button “+” as

STEP 1

shown in Figure 27.

For the fields presented after clicking “+” button, select an attribute of the
STEP Z urban block (e.g. area_country code, layer), apply a condition and set the
condition’s value. By pressing the “Search button” the features within the

drawn area are re-examined and filtered out, in accordance with the selected filter.

Search Tools »

Layer Search Panel -

Hurnan discomfort (WMS) v
Criteria | CQL Statement | History

a alla® INTERSECTS v | & [@| a0 |~

Select an atrbute - l‘- st02_impacts_id
Set value [x) *  area_country_code

- v itern2012

Condition v

a » impact_identifier

- »  health_current

I._IKE »  Human discomfort_future conditions (RCP4.5)
»  Human discomfort_futre conditions (RCPS.5)

MNOT LIKE

IS NOT NULL

IS NULL

»

g’ Clear [] Search results in a new

Figure 27: Set filter condition

Multiple filters may be added and set a condition between them (AND kat OR)
STEP 3 (Figure 28).
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Search Tools »
Layer Search Panel -
Human discomfort (WMS) o

Criteria | CQL Statement | History [ Searh Impact ]

Q a '@ @ INTERSECTS

health_current

Condition v | Set value
Select an attribute v Add filter ]
Condition ¥ | Set value Q

Delete filter ]

Figure 28; Add multiple filters

In the following example, the user will view out of the urban blocks with “Health_current”
value equal to 2, only the ones that have “Human discomfort_future conditions (RCP4.5)”
value equal to 3 (Figure 29).

Data can be downloaded in several formats, by pressing the “Download” button, to be further
used in other applications
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Muricpaty of Reggo Emil v @ @ '@ | [ o | i compare | &, oy @ Pt

5

[Zoom to scde

v M Cente

Search Tools »|
B9 Layer Search Panel (=]
Human dscornfort (WMS) el

| orteria |"col statement | Fistery | -

© afe e v @ @ w0 v

health_curent Tl
timan discomfort_futLre conditions (RCP4.5) ™

S °

+ I +

Results: Wider area information

. Human discomfort (WMS) 1 ‘

Human discomfort (WMS) Records found: 46| Selectec. <

Y Clear [7] Searchresuitsinanew tab| Q Search
[ search Settngs (+]
2 Resits: Area nformation (+]

E | J st02_impacts_id | area_country_code item2012 ‘ lmpact_ldenu-fa | hedTh_a.rrent Human dsoomfott_fuueq Human dsooml’on:_fmu'ecl

A ‘ ® 2315 | ma Arable land (annual crops) |2 3 3 Ii
ne 2308 A Arable land (annudl crops) [2 3 3

B :.: f=] 2310 ITA Arable land (annual crops) 2 3 3

m '@ B 23%0 A Arable land (annual crops) | 2 '3 3 Yi

Table showing the filtered data and their attributes

Figure 29: Example of data filtering



b. Water availability and droughts
In Stage 2 of the toolkit, the users may also access diagrammatic information on water
availability and droughts. For the assessment of this impact, the following indicators are used:

&

Er

Er

&

Total water impact (a): The assessment of overall water impact is based on the
following water indicators, while the social vulnerability index (b) is also taken into
account in order to reflect the social aspect as well.

Water Exploitation Index(c): This index relates water availability and water use and
compares annual water withdrawal/demand from ground and surface waters to the
total renewable freshwater resources

Standardized Precipitation Evapotranspiration Index (SPEI) (d): This index uses
precipitation and potential evapotranspiration to calculate the impact of drought on
the availability of water resources.

Drought risk (e): This indicator reflects drought risk based on the SPEI results with
respect to drought intensity and frequency.

The indicators (a), (b), (c) and (e) are presented in bar charts while indicator (d) is presented
in time series graph.

Diagrammatic information includes the assessment of the overall water impact, or the
Standardized Precipitation Evapotranspiration Index (SPEI).

Water availability and droughts data, is available only for the project’s municipalities. The
users just need to select the period, as well as the climate scenario that wish to examine in
the respective fields, and press the “Submit” button, as shown in Figure 30. After finalising
selection, a graph is displayed on the screen, where the Water exploitation index, the Drought
risk, the Social vulnerability and the total water impact are shown, for each of the project’s
municipalities.

By hovering the cursor over each of the diagram bars, appears the value of each indicator.

->Go to Standardized Precipitation Evapotranspiration Index (SPEI)

For the assessment of this impact, the following indicators are used:
Total water impact: The assessment of overall water impact is based on the following water indi while the social ility index is also taken into account in order to reflect the sacial aspect as

well.

Water Exploitation Index: This index relates water availability and water use and compares annual water withdrawal/demand from ground and surface waters to the total renewable freshwater resources.

ion Index (SPEI): This index uses precipitation and potential evapotranspiration to calculate the impact of drought on the availability of water resources.

Drought risk: This indicator reflects drought risk based on the SPEI results with respect to drought intensity and frequency.

Please fill the following fields and select *Submit” to see the results.

Select Period

2031-2060 1 r Selectclimaticscenario: RCPA4.5: Stabilization of GHG levels (with mitigation polic + 2 Submit 3

Period 2031-2060, Scenario RCP 4.5

Drought risk

[ Strowolos - Lakatamia: 4.7

Figure 30: Total water impact assessment
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In order to view the impact of drought on the availability of water sources in project’s selected
areas, the users may select the “Go to SPEI” link on the “Water availability and droughts”
stage, to be directed to the total water impact window.

In this window, select the municipality to be examined as well as the climatic scenario, by
clicking on the respected fields and press the “Submit” button (Figure 31). Then, the
availability of water resources for the period from 1980 to 2100 is presented on the screen, in
graphical and in tabular form. The users may view or hide the regression line of the diagram,
by pressing the “Show regressions” and ”“Clear regressions” buttons respectively. By hovering
the cursor over the diagram, the water availability values for each year is shown, while tabular
data can be copied to be further used in other applications (Figure 32).

~

LIFE URBANPROOF ¢oo/kit

Water availability and droughts

Standardized Precipitation Evapotranspiration Index (SPEI)

->Go to Total water impact
This index uses precipitation and potential evapotranspiration to calculate the impact of drought on the availability of water resources.
Please fill the following fields and select "Submit” to see the resuits

Select municipality: G Select climatic scenario: | RCP4.5: Stabilization of GHG levels (with mitigation polic v @ @ Submit

Cyprus (Kouris) SPEI12 RCP8.5: Increasing GHG levels (no mitigation policies)
Greece (Mornos) SPEI12

Italy (Enza) SPEI24

Figure 31: Definition of area and scenario for the calculation of SPEI index
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11991/04/01: value: -0.78

Hover cursor over__cii;gram to show values
1980 1990 2000 2010 2070 2080 2090 2100
SPEI scale
Class Value
Extreme wet SPEI 22
Severe wet 1.52SPEI<2
Moderate wet 1<SPEI<1.5
Moderate drought -1.5<SPEI<-1
Severe drought -2 <SPEI<-1.5
Extreme drought SPEI£-2
Show Regressions Clear Regressions
E Date SPEI
V] 2100-12-01 -0.70435
1 2100-11-01 Ctrl + C -0.78685
2 2100-10-01 -1.04368

Figure 32: Presentation of SPEI calculation data
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Y—| STAGE 3: Exploration and Evaluation of Adaptation
f - .
Options
In Stage 3, the user may either explore the available adaptation measures and their evaluation

scores provided by a “pool of experts” of the UrbanProof project, or to “ask” for an evaluation
of the adaptation measures by setting his or her own values.

The first option is available to all users, while the second requires user authentication via login
(Figure 33) In order to gain access to editing, press Sign Up, enter your preferred username,
password, and email. Your subscription is completed upon approval of the terms.

Stage 3: EXPLORATION AND EVALUATION OF ADAPTATION
OPTIONS

In this Stage, you may explore available adaptation measures and their evaluation scores. If you wish
to evaluate the adaptation measures on vour own, please login to the tool.

Username

ntua

Password

Enter Stage 3 (view mode)

Enter Stage 3 (edit mode)

Figure 33: Enter Stage 3 in view mode or via authentication

In the first step of evaluating adaptation measures, the Multi Criteria Analysis Method is used,
setting the weight of four criteria:

& the efficiency in addressing the impact
& the environmental friendliness
& the economic viability

& and the job growth

For each one of the criteria, a value needs to be set, expressing their weight. The weight value
may range from 0 to 100, and the sum of all four weights must be equal to 100. Within the
custom evaluation of adaptation measures mode, users can set weights to the criteria
according to their perception of their relevant importance in the evaluation of the adaptation
measures (Figure 34).

Otherwise, weight values within the “Pool of experts” evaluation are, by default, equally set.

In the rest of the tabs of “Stage 3” section, the user may access different tables showing the
impact for which he or she wishes to explore adaptation measures.

32



- LIFE URBANPROOF User Manual

CLIMATE PROOFING
URBAN MUNICIPALITIES

# Weight Criteria

Please evaluate the adaptation measures provided in the first column of the following table against the criteria of the top row. When you finish the evaluation

press "Save” and go to Stage 4 to see the evaluation results

Efficiency in addressing the impact  Environmental Friendliness Economic Viability Job growth
100 - Most Efficient 100 - Most Efficient 100 - Most Efficient 100 - Most Efficient
Measure 0 - Least Efficient 0 - Least Efficient 0 - Least Efficient 0 - Least Efficient
Values @ 10 20 m 2

Figure 34: Evaluation of adaptation measures according to user defined weights

The user is also able to view or set evaluation for these adaptation measures. In the example
below (Figure 35) the table of evaluation of adaptation measures related to energy demand

are shown.
In this table, the evaluation of the adaptation measures in the first column, against the criteria

in the top row, as provided by the UrbanProof "pool of experts" is presented. You can see
more information for each measure by pressing the info (?) button

After inserting the values of the user’s preference and pressing "Save", the user may proceed
to Stage 4 to see the evaluation results.

Weight Criteria Energy Demand

I Selectanimpact

Efficiency in addressing the impact  Environmental Friendliness Economic Viability Job growth
100 - Most Efficlent 100 - Most Efficient 100 - Most Efficient 100 - Most Efficient
0- Least Efficient 0 -Least Efficient 0 -Least Efficient 0-Least Efficient
Measure Cumrent Weight: 10 | Current Weight: 30 Gurrent Weight: 40 Current Welght: 20
Financial incentives for the 50 90 10 25
Holistic Enengy Efficient
Retrofitting of Residential
Buldings @ Setevaluationvalu
Renovation of municipality 50 50 &g &0

buildings to Nearly Zero
Energy Buildings @

& Goto Stage 4

Save set values and proceed to stage 4

Figure 35: Energy demand adaptation measures
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@ STAGE 4: Development of the adaptation strategy

In stage 4, prioritization of the adaptation measures based on the score they attained at Stage
3, takes place. The adaptation measures are prioritized based on the ratings provided in Stage
3 for the multi-criteria analysis (MCA). The measures gathering the higher ratings may be
included in the Local Adaptation Plan of the municipality. The corresponding scores are
presented on 1-100 scale, where 1 reflects the worst performance against a criterion and 100
the best. The scores presented throughout the table reflect the average of all scores provided
by the expert pool while, in the last column, the total score is provided. The latter is calculated
as the weighted average of the scores given for each criterion and adaptation measure

In Figure 36, the prioritization of adaptation measures addressing flood risk is presented. More

explicit information on each measure is available by clicking on the 9 icon in the adaptation
measures column.

Prioritization of adaptation measures addressing increased electricity demand for
cooling

In the following table, the adaptation measures are pricritized based on the ratings provided in Stage 3 for the multi-criteria analysis (MCA). The measures
gathering the higher ratings may be included in the Local Adapiation Flan of the municipality.

Measure Final score

Demonstration projects and educational programs @ 671.00
Economic Incentives to reduce urban heat island @ 50.00
Urban forest @ 50.00
Cool pavements @ 50.00
Green Roofs @ 50.00
Cool Roofs @ 50.00
Renovation of municipality buildings to Nearly Zero Energy Buildings @ 50.00
Financial incentives for the Holistic Energy Efficient Retrofitting of Residential 41.00
Buildings @

Economic incentives for renewables and energy efﬁden:@ 40.50

@ https;/ftoolurbanproof.euf/urbanprooffuploads/help/energy_sector/economic_incentives_for_renewables_and_energy_... — O x
@ toolurbanproofeu/urbanprooffuploads/help/eneray sectorfeconomic incentives for renewables and energy effidenc.. &

Economic incentives for Renewables and energy efficiency

Upfront costs are a major barrier to implementing energy efficiency projects in homes and businesses. An important goal of efficiency
policies and programs is to help minimize these upfront project costs so owners are encouraged to invest in energy efficiency
improvements and significant retrofits. Such initiatives that have already been implemented in other areas are as follows:

+ Rebates provisions for lighting (replacement of conventional lamps with LED), upgrading of heating, ventilation, and air
conditioning (HVAC) systems (e.g. replacing old thermostats), upgrading of water heater (¢.g. installment of solar water heater),
roof improvements (¢.g. reflective roof), purchasing energy ¢fficient appliances, improvement of building insulation, installation of
photovoltaic panels

Figure 36: Development of adaptation strategy and display of detailed information for each adaptation measure
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.'..(.)_.: STAGE 5: Monitoring and Review

In the Monitoring and Review Stage (Stage 5), the user is able to investigate the effect of the
implementation of adaptation measures in increasing the resilience of a municipality to the
examined impacts and it can be applied to all urban municipalities (LAU2) of the examined
countries. Stage 5 impacts include floods, heatwaves and health, peri-urban fires and energy
demand. The process is similar for all cases, with some differences described in the following
sections.

Floods

In order to exploit the capabilities of the Monitoring and review stage, the user first selects
the “floods” impact by clicking to its respective icon on the toolkit’'s homepage. After that, the
user is directed to the home page of the Monitoring and review stage of the selected impact.
When entering the floods’ section of Stage 5 the user sees a new screen shown in which he or
she, may select the country and the municipality that wishes to examine, at the top of the
screen and press the “Go” button.

The selected municipality appears on the screen, separated in smaller areas, called cells, of
different colour, depending on the value of the examined impact on each cell. The impact
indicator is scaled from [O(low) — 5(high] and presented with different colours, with the
relevant legend seen at the bottom left part of the map. The user can see the average
municipality impact of the selected area by pressing the “Show average municipality impact”
button above the map (Figure 37).

Stage 5: Flood Impact  seect couny [N 5 -~ R * & Download

© Very young & elderly population (%): 277 | @ lliterans rata (%) 242 | €8 Danulatinn with chronlc diseases (%) 44 7 | © Inhabitants per hospital beds 30 | © People at risk of poverty (%) >0 | @ Gross Domestic Product 103 | Sockal

valnerability 126 | B Edit Values || ¥ Adv

Pontassieve

1: Low
2: Low to Medium

3: Medium
+ [l 4: Medium to High . .
5 High , A . :
W5 High o =

Figure 37: Top: Stage 5, select area, Bottom: Municipality map view separated in cells

Above the map, detailed information on the individual indicators comprising the Social
Vulnerability indicator that is used in the assessment, is provided.

The composite Social vulnerability index reflects the population groups sensitive to floods
(Very young and elderly population, llliterate, People at risk of poverty, Population with
chronic diseases) and the adaptive capacity of the health care system and of the economy
(regional level data on the inhabitants per hospital beds ratio and on the Gross Domestic
Product). The indicators are normalized in the scale [1(low) — 1.5(high] based on their position
with respect to the respective European average value (above/below average EU value), in
order to express different scales of social vulnerability.

Table 1 describes in detail the Social Vulnerability Indicators.
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0 Very young & elderly population (%): 22 | @ Illiteracy rate (%): 29.2 | @ Population with chronic diseases (%): 44.5 | @ Inhabitants per hospital beds: 195 |

0 People at risk of poverty (%): 35.6 | @ Gross Domestic Product: 76 | Social vulnerability: 1.27 |

Very young & elderly | Percentage of people over 70 years old plus the percentage of people
population (%): under 9 years old. The data are available at municipal level.?

Illiteracy rate (%) Percentage of people with educational level lower than primary
school, such as illiterate/literate with lack of an official educational
level or those who gave up school. The data are available at municipal
level.?

Population with chronic | Percentage of people with chronic diseases (asthma, chronic lower
diseases (% respiratory-excluding asthma, high blood pressure, stroke or chronic
stroke disease, diabetes, chronic depression). This information is
available from Eurostat (2014) at national level only and therefore the

values assigned to each municipality are the respective national ones.*

Hospital beds/100,000 | Available from Eurostat (2015) at regional (NUTS2) level. Therefore
inhabitants the values assigned to each municipality are the respective regional
ones.®

Population at risk of | This information is available from Eurostat (2016) at national level
poverty (%) only and therefore the values assigned to each municipality are the
respective national ones®.

Gross Domestic Product This information is available from Eurostat (2016) at regional (NUTS2)
level and therefore the values assigned to each partner municipality
are the respective regional ones.

Unit: Euro per inhabitant in % of EU average.’

2 |STAT (2017). “Resident municipal population by age, sex and marital status”, Dataset: Population and
Households, Instituto Nationale di Statistica

ELSTAT (2011a). “Demographic and social characteristics of the Resident Population of Greece according to the
Population — Housing”’, Census, 2011, Hellenic Statistical Authority

CYSTAT (2012). “Population distribution per group at the Municipalities of Cyprus”, Statistical Service of Cyprus
Eurostat (2016). “Population on 1 January by age group and sex”

3 |ISTAT (2011). “Educational attainment of resident population aged 6 years and over”, Dataset: Education and
Training. Instituto Nationale di Statistica

ELSTAT (2011b). “Table B.06: Population by sex and education/Regional Units-Municipalities, Permanent
Population Census”. Hellenic Statistical Authority

CYSTAT (2011). “Population (equal and over than 15 years old) recorded by literacy level in municipal level”,
Statistical Service of Cyprus

Eurostat (2017). “Population by educational attainment level, sex and age (%) - main indicators/ Less than primary,
primary and lower secondary education (levels 0-2)”

4 Data source: Eurostat (2014). “Persons reporting a chronic disease, by disease, sex, age and income quintile”

5> Data source: Eurostat (2015). “Hospital beds by NUTS 2 regions”

6 Data source: Eurostat (2016). “People at risk of poverty or social exclusion”

7 Data source:Eurostat (2016). “Gross domestic product (GDP) at current market prices” by NUTS 2 region



r

LIFE URBANPROOF

CLIMATE PROOFING User Manual
URBAN MUNICIPALITIES

You can edit the values of the social vulnerability indicators if you have updated statistical
data, in order to recalculate the indicator. You can do that by pressing “Edit values” and
entering the new ones. Press “Edit values” in order to do so, type the new ones and press
“Save values” to update them. (Figure 38Z¢daApa! To apyxeio ntpoéAevong tng avadopdg Ssv
Bp£ONKe.).

@ Very young & elderly population (%): 22 | @ llliteracy rate (%): 20.2 | @ Population with chronic diseases (%): 44.5 | @ Inhabitants per hospital beds: 195 | @ People at risk of poverty (%): 356
© Gross Domestic Product: 76 | Social vulnerability: 128 B Edit Value! || ¥ Advanced @ | [N e Rl e i A

1. Click on “Edit Values” to change social vulnerability parameters

@ Very young & elderly population (%) | @ Niiteracy rate (%] ' | @ Population with chronic diseases (%) . | @ Inhabitants per hospital bed: | @ People at risk of poverty
(%) | @ Gross Domestic Product: Social vulnerability: 132 B Save Valuc s | | ¥ Advanced @ | [FIE N E e PEna e VAR s

2. Fill in new social vulnerability values 3. Click on “Save values” button to save the new social vulnerability
values

1® Very young & elderly population (%): 20 | @ llliteracy rate (%): 29 | @ Population with chronic diseases (%): 54.5 | @ Inhabitants per hospital beds: 300 | @ People at risk of poverty (%): 45.6| @

Gross Domestic Product: 90 Social vulnerability: 132 | 3 Edit Values | | ¥ Advanced @ | [Nl e e

4. The new Social vulnerability (final exposure indicator) value has changed

Figure 38:Change values of Social vulnerability indicators

Below the map, a table appears, with each of its rows, corresponding to the municipality’s cell
values. The parameters displayed on the table below the map are explained in Table 2.

Density of population, expressed as the number of people per cell
(500x500m). Quantity and spatial distribution of population expressed as
population density. This indicator serves as a proxy of the expected number
Population density of residents exposed to climate change impacts. The information on
population is available at the level of building blocks and land use polygons
through the Urban Atlas database of the Copernicus Land Monitoring
Service..®
Critical infrastructure with respect to floods, includes hospitals, schools,
commercial and industrial areas, public facilities, cultural units and transport
infrastructure. The flood zone areas where critical infrastructure is located
Critical infrastructure = may indicate at the same time the exposure of population and of the critical
infrastructure to floods. A failure of critical infrastructure means a
substantial disturbance of public life which undermine the security of
service supply®.

Reflects the population groups sensitive to climate change as well as the
Social vulnerability adaptive ability of the health system and economy. The social vulnerability
indicators are normalized in scale [1(low) — 1.5(high)].

Area potentially affected by flooding (flood hazard zone) under a medium
probability scenario at least with a return period of 100 years. The flood
hazard maps are produced by the competent national authorities in
compliance with the Floods Directive 2007/60/EC. °,

Flood zones

8Data Source: Urban Atlas database - Copernicus Land Monitoring Service, Global Human Settlement (GHS)
Population grid (LDS) — Joint Research Centre-https://qhsl.jrc.ec.europa.eu/ghs pop.php

? https://mapcruzin.com/free-europe-arcgis-maps-shapefiles

http://geodata.gov.gr/maps/?locale=el

10Data Source: Eionet Reporting Obligations Database (ROD) — European Environment Agency
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Main CORINE land cover type in the selected cell and respected runoff

Main land use .
index!!

Type of adaptation intervention to be implemented. And respective runoff
index. Press the arrow to select among the available adaptation
interventions.

Adaptation
intervention

Set the area (in m2) if the adaptation intervention you intend to do. *The

Adaptation area
P inserted area may not exceed 250,000m2, which is the maximum cell area.

The weighted runoff index is calculated for the selected area, taking into

Weighted runoff
& account the runoff index of the main land use, the selected adaptation

index/ . . . .
intervention and their respective areas.
Conceived as a function of climate change, hazards, exposure and social
vulnerability whereas adaptation is considered to reduce flood impact. To
estimate hazard, flood hazard maps were used for a 100-year flood return
. period were used, while exposure to floods was estimated based on both
Flood impact

population density and critical infrastructure. The adaptation ability is
evaluated through the permeability of the ground, an increase of which
reduces the overall runoff and flood risk. The Flood impact indicator is
normalised in scale [0(low) — 5(high)].

Table 2:Parameters’ description

By selecting a cell on the map, the table goes to the cell’s corresponding row, where values
can be edited to evaluate the impact of an intervention. (Figure 39).

Impact (round) v
1 Low

2: Low to Medium >
I 3: Medium
M 4: Medium to High
M 5: High
Industrial or Social

Cultural Road network Airports/ports
mercial Rail netw High I || ]
monuments @ | OMmerdia ° network @ ighway O o vulnerability Vs

units @

id | Population

hools Hospitals
density © Schools © ospitals @

397 53114 No No No No No No No No

398 69522 No No No No No No No No 1.35

Figure 39: Make intervention to a cell

In this row, the user may define the area of an adaptation measure, by pressing the edit '
icon, filling the “Adaptation area” field and then selecting among the available measures of
the “Runoff index adaptation area” dropdown menu. If the adaptation measure you want to
select is not in the available list of the “Adaptation Intervention” column, you can select the

11 Mnyn Aedopévwy: Corine Land Cover - Copernicus Land Monitoring Service
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one whose runoff index value is closest. After setting desired values, press the “Update” v
button and the impact score is recalculated and shown on the relevant table (Figure 40).

Adaptation area | Adaptation area Adaptation Flood impact | round_impa
(m2) & (%) & intervention @ | @ 9
0 0 g g 4
1 Click “Edit” button
0 0 v| 5 5 v X
2a Fill in walue 2b Selectintervention 3 Press “Update” button

Figure 40: Define adaptation measure on flood impact

To achieve a reduction of the estimated impact which may be observable at municipal level,
the user should apply measures at a wider area, that is, to a greater number of cells, especially
to those where higher impacts are foreseen. Once the user applies these changes, then he/she
may select the “ Show average municipality impact” option to see if and how much, the initial
impact has been reduced.

This could be particularly helpful when setting targets (e.g. reduction of the overall estimated
impact for the municipality by 30%) for the coming periods, in the adaptation and monitoring
plan of a municipality.

What is more, the user may change the weights of the main indicators used in the impact
assessment, by increasing or decreasing their influence to the formulation of the final impact
score. To do this, the user selects the option “Advanced” which is located above the map.
Then a new field opens where he may change the contribution of each indicator from 1 which
is the current contribution, to No contribution or to double the contribution (Figure 41)

10 Very young & elderly population (%): 22 | @ lIieracy rate (%): 292 | @ Population with chronic diseases (): 445 | @ Inhabitants per hospital beds: 195 | @ People at risk of poverty (3%): 355 | @ Gross Domestic Product: 76 | Social vulnerability: 127 B Edit Values || ¥ Advanced @

Population density: [} | schoots: Kl | Hospitats: Kl | Cutturat monuments: EIllil | industrial or commercial units: [lil] | Road networic Il | Rait networic Kl | Highway: K

Airports/ports: Kl | Critical infrastructure: [l | Sociat Vuinerabiiity: Kl | exposure: Kl

KB | outsice Fioodzone [l Bssvescinced | EEETETTTTTTT

Figure 41: Modify social vulnerability parameters’ values

To download the data for the selected country, region and municipality, the user may
implement the following Steps:

STEP 1:

Select “Download” at the top-right hand of the screen and then a file named export.json will
be created containing the data requested.
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Sta ge 5: F|00d |IT1 [:lq‘:ICt Select Country Select Municipality: * Download

Q Very young & alderly populatio & | @ Miteracy rate (% | €@ Population with chronic diseases | € Inhabif

Bl Shew average municipality impact

Figure 42: Download data for a selected municipality in Stage 5

STEP 2:

Open a GIS (Geographic Information System) software (in this example the open software
QGIS is used). Import the downloaded .json file by selecting Layer - Add Layer - Add Vector
Layer.

Project Edit View Layer Settngs Plugins Vector Raster Dstabase Web Progessing Help

® Create Layer , B9 (Y )18 T8
Lad U L ied L - -
—_ Add Layer Ve Cirl4Shift+V =
y. 2ot I, Add Raster Layer... Crleshftsr [
- ; Bfwaser Pary il S e P B W, Add PostGIS Layers.. crisshiftsd |
‘o OSY /7 Add Spatialite Laye... Cirl+shift+L
B B Add MSSQL Spatial Layer... Ctri+Shift+M
e Fav T, Add 082 Spatial Layer.. Ctrl+Shift+2
£z ~ ol S XGRS s SNBSS
STEP 3:

In the popup window, select File in the field Source type and in the field Source select Browse
in order to locate the “export.json” file in your computer.
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() Data Source Manager | Wector x
Source Type
V’D Wector
® File Directory Database Protocal: HTTP(S), cloud, etc
¢ Raster
Encoding UTF-2 -
Source
“ector Dataset(s) @

This PC

New folder

 Oracle
DBZ; B2
m Wirtual

2 wiismaTS

& wes

File name:

Note: In case you do not have a GIS software, you may download the data in tabular form with
the use of any online free software for the conversion of JSON files to spreadsheet files, such
as.csv or .xls.
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Heatwaves and health

Again, the user first selects the required impact, by clicking on the respective icon on the
toolkit’s homepage, in this case the Heatwaves and health icon, and is directed to the home
page of the Monitoring and review stage of the selected impact. On this screen, the user may
select the country and the municipality that wishes to examine, at the top of the screen and
press the “Go” button.

The selected municipality appears on the screen separated in cells of different colour,
depending on the value of the examined impact on each cell. By clicking on “Show average
municipality impact” button, a pop-up window appears where the use can examine the initial
average value of the impact (before the implementation of adaptation measures) in the
selected municipality (Figure 43).

Stage 5: Heatwaves and health s,,..,‘.m,m,,r_ setect Muniapsity: [T xv & Download

0 Very young & elderty population (%): 2 | © Iliiteracy rate (%): 2. | © Population with chronic diseases (%): 4.5 | @ Inhabitants per hospital beds: 145 | € People at risk of poverty (%): 5.6 | ¥ Gross Domestic Product: /b | Social vulnerability: 1.2% | I tort Values || &

B AL o o, = e
| 0 wréromo toolurbanproofieu Aée _ S8 Social vulnerability indicators

2: Low to Medium
3: Medium
4: Me ligh

B Medum o g hoaoutte

W 5: High Aldvra N . z \

Ialayiva . fEpadc

Figure 43: Top: Select Country and Municipality as well as social vulnerability indicators, Bottom: Municipality map
view separated in cells

Below the map, a table appears where each row corresponds to a cell of the selected.
municipality. The parameters in this table correspond to hazard (HUMIDEX before and after
the intervention) and exposure (Population density) as well as parameters referring to the
adaptation measures such as the cell area and the adaptation area. The final column (“Human
discomfort”) corresponds to the estimation of the total vulnerability after the implementation
of adaptation measures in the specific Municipality’s cell (Figure 44).

Mean summer -
ean summer .
b b2 Adaptation area @ | HUMIDEX after the | U™ ot
future climate tntervention © o
(RCP8.5) O |

Figure 44: Parameters for the monitoring of the effect of adaptation measures in human discomfort

Mean summer
HUMIDEX for
future climate
(RCPA.5) @

Mean summer
Cell area(m2) @ HUMIDEX for
present climate @

Population density
(inh/km2) @

The parameters displayed on the table are explained in Table 3

Density of population, expressed as the number of people per cell
(500x500m) (see. Table 1)
Cell area Total area of the cell in m2
HUMIDEX, is a climatic indicator reflecting the impacts of
temperature and humidity on human discomfort, was used to depict
hazard. In specific, the number of days with HUMIDEX above 38°C
which expresses high discomfort. The vulnerability of the exposed
HUMIDEX indicator population was estimated based on the composite Social
Vulnerability index and the population density.

Population Density

The impact indicator is normalized in the scale [0 (low) — 5 (high)] to
express different levels of impact.

Mean summer HUMIDEX for

. Mean value of the HUMIDEX during summer for present climate
present climate
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Mean summer HUMIDEX for | Mean value of the HUMIDEX during summer for future climate

future climate (RCP4.5) based on the RCP4.5 emissions scenario

Mean summer HUMIDEX for = Mean value of the HUMIDEX during summer for future climate
future climate (RCP8.5) based on the RCP8.5 emissions scenario

Adaptation area Set the adaptation interventions’ area (in m2)

Mean summer HUMIDEX Calculation of the average HUMIDEX during summer after the
after the intervention implementation of adaptation interventions

Human discomfort assessment (scale 1-5)after the implementation
of adaptation interventions
Table 3:Parameters for reviewing adaptation measures in human discomfort

Human discomfort

By selecting a cell on the map, the table goes to the cell’s corresponding row, where values
can be edited to evaluate the impact of an intervention. (Figure 45).

[ Discomtort v |
1: Low
2: Low to Medium
3: Medium i X x oo

M 4: Medium to High S “my

W S: High : . (Sl

‘ Mean summer ooy ‘ e Mean summer |
Population densi HUMIDEX ft HUMIDEX f: | Human discomf
ton S | Cellarea(m2) @ | HUMIDEX for o o Adaptation area @ | HUMIDEX after the | oot

RCPA5) O (RCPE.S) O IR

present dlimate @

(inh/km2) @ ‘ future dimate future climate

v X 8363 15159 24489206 3815 399 0 0 387 v X

Figure 45:Intervention in a cell

In this row, the user may define the area of an adaptation intervention (in m2), as well as the
calculated value of the Mean summer HUMIDEX after the intervention (information about the
calculation of this indicator is followed). Additionally, the user is able to change the preexisting
value of the population density if new updated data are available (Figure 46).

" [T rmp— [Ty — -

ean summer iean summer
HUMIDEX f HUMIDEX f Human discomfort

Cell area(m2) @ HUMIDEX for o oF Adaptation area @ | HUMIDEX after the | oo O omior

t climate © future dimate future climate int ion ©
resent dli in tion
L o (RCPA.5) O (RCPB.5) @ e

Population density
(inh/km?2) @

Figure 46: Editing of values monitoring of the effect of an adaptation measure on human discomfort

After setting the desired values, by pressing the “Update” button, the impact score is
recalculated and shown on the relevant table field (Figure 47).
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Mean summer Mean summer
Mean summer Mean summer

Population density | HUMIDEX for HUMIDEX for A Human discomfort
Gah/m2) @ Cell area(m2) @ HUMIDEX for PR S Adaptation area @ | HUMIDEX after the o

esent climat
[ present chimate @ | @by @ (RCPE.5) ©
15159 24489206

intervention @

I| 150000 Im 387

Fill in the “Adaptation area” and the “Mean '
summer HUMIDEX after the intervention”. “Update”
The “Population density” is already provided button

38,15 399 v X

M Mean summer Mean summer -
ean summer ean summer
Population density HUMIDEX for HUMIDEX for . Human discomfort
(inh/km?) @ Cell area(m2) @ HUMIDEX for future climate future dimate Adaptation area @ _HUMIDE¥ after the
intervention @

(RCP4.5) O (RCP8.5) @

present climate €

24459206

The new human discomfort
assessment after the intervention
is recalculated

Figure 47: Set the values in the corresponding fields and press “Update” button (top). The new recalculated value
of the impact is provided in the final column (bottom)

To calculate mean summer HUMIDEX after the intervention, click on the Heatwaves and
health section of Stage 5. On the initial screen with guidelines click on the link for calculating
the HUMIDEX index (Figure 48).

STAGE 5: MONITORING AND REVIEW

To investigate the effect of the implementation of adaptation measures in increasing the
resilience of a municipality to human discomfort due to high temperatures, follow these 4
steps:

1. Select country and municipality at the top of the page and press “Go"

2. Select a cell on the map to indicate the area where you wish to make an intervention.
Then you will see at the table below the map that the row corresponding to that cell is
activated in order to be edited

3. Go to that row of the table and fill the columns labelled “Adaptation area" and “Mean

summer HUMIDEX after the intervention™ with the area (in m2) and the mean value of

HeatWaVeS and health HUMIDEX during summer after the intervention respectively

4, Press "V at the last column to recalculate the impact score.

Tip 1: Each cell of the map corresponds to a row of the table.

Figure 48: Steps for opening the online HUMIDEX calculator tool

After the above steps the online HUMIDEX Calculator opens where the user is able to calculate
the HUMIDEX (in °C) by inserting the respective temperature and relative humidity (Figure
49). More specifically, to calculate the requested mean summer HUMIDEX after the
intervention, the user should calculate the HUMIDEX of each summer day inserting to the
online tool the maximum temperature as well as the respective relative humidity of that day.
After that, the mean value of the HUMIDEX (mean value from all summer days) should be
inserted to the Urban Proof toolkit (Figure 49).

44



- LIFE URBANPROOF User Manual

CLIMATE PROOFING
URBAN MUNICIPALITIES

Canadian Humidex Calculator

The humidex factor provides a single number that reflects how the
temperature feels based on the actual temperature and the relative humidity

How to intrepret the scale (according to Environment Canada ).

o Less than 29 : No discomfort

« 30 to 39 : Some discomfort

« 40 to 45 : Great discomfort; avoid exertion

» 46 and over : Dangerous; possible heat stroke

1. Insert maximum

Temperature .

temperature and relative
Relative Humidity In Percent humidity of a day

[m S 2. press calculate and
t
- i R 3. see the calculated

Humidex Factor In Celsius 40 Degrees HUMIDEX as well as the
—_— classification in relation to
Humidex Factor In Fahrenheit Degrees .

discomfort

I I Great discomfort; avoid exertion ]

Figure 49: The online tool to calculate the requested “Mean summer HUMIDEX after the intervention

Like in the case of floods, you can edit the given values of the social vulnerability parameters
located under the Country/municipality selection menu, in order to alter the result of the
impact assessment (see Figure 38).

Although you can update all the fields concerning social vulnerability
indicators, you are advised to change the default values only if you have
available reliable updated data concerning these fields

The effect of the implementation of the examined adaptation measures to the selected impact
can be downloaded to be used in other applications by clicking on the “Download” button on
the upper right part of the screen, as shown in Figure 50.

Stage 5: Heatwaves and health  sciect Country: [T sccct Municipsivy: [

© Very young & elderly population (%): 22 | @ iiteracy rate (%): 292 | @ Population with chronic diseases (%): 44.5 | @ Inhabitants per hospital beds: 195 | @ People at risk of poverty (%): 356 | @ Gross Domestic Product: 76 | Social

vulnerability: 128 | @ Edit Volues || ¥ Advanced © | F T S

B Low 5 &
2: Low to Medium P
3: Medium % - %, e Y k3
I 4: Medium to High & LA 2 £2
W S: High + 2 %, AN & Lo s Sty

Figure 50:Download the results of the adaptation measures for heatwaves and health
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Peri-urban fires

As in previous impacts, the user first selects the required impact, by clicking on the respective
icon on the toolkit’s homepage, in this case the Peri-urban fires icon, and is directed to the
home page of the Monitoring and review stage of the selected impact. On this screen, the
user may select the country and the municipality that wishes to examine, at the top of the
screen and press the “Go” button. The selected municipality appears on the screen separated
in cells of different colour, depending on the value of the examined impact on each cell.

By clicking on “Show average municipality impact” a pop-up window appears where the use
can examine the initial average value of the impact (before the implementation of adaptation
measures) in the selected municipality (Figure 51).

Stage 5: Peri-urban fires  select Coun

© WEIGHTS: Slope: 0.15 | Aspect: 0.05 | @ Land cover-Flammability: :035] B Edit Values ||

= B L Ay\ocﬂuuu.o:‘ =3 L
~ ™\ AgUKwoia
o & o~ O otoTomnog tool.urbanproof.eu Aéet
" Eykwpn y

The Average Fire impact in Aglantzia or Aglangia is: 2.22

92, Maxedovitcoa 7
e RO €116

! A9
Fire risk v

1: Low &1 Z1poBoAog
2: Low to Medium > i
3: Medium
ol 4: Medium to High \
W 5: High X N\ Dk~

Aakatapta

Man cantribitor

Figure 51: Top: Select Country and Municipality as well as social vulnerability indicators, Bottom: Municipality
map view separated in cells

Below the map, a table appears where each row corresponds to a cell of the selected
municipality. The parameters in this table correspond to hazard (FWI before and after the
intervention) and exposure (Slope, Aspect, Corine land use). The final column (“Peri-urban fire
risk”) corresponds to the estimation of the total vulnerability after the implementation of
adaptation measures in the specific Municipality’s cell (Figure 52).

Peri-urban fires
il FWI after the
Slope Aspect impact
° ° dlimate (RCP4.5) | dlimate (RCP8.5) | intervention @ | "
assessment @

Figure 52: Parameters for the monitoring of the effect of adaptation measures in peri-urban fire risk

The parameters displayed on the table are explained in Table 4.

This parameter presents the slope of each grid cell. Intense slopes increase

Slope
P fire spread velocity and also affect strongly the fire suppression capability
This layer presents the aspect of each grid cell. Southern/southwestern
Aspect orientation slopes favour drier environments as the soil temperature is

increased due to higher solar radiation absorption, leading to more fire
prone conditions.
Corine land use

Land use code from the CORINE database
code

Corine land use Land use category from the CORINE database.
For the assessment of peri-urban fires, the Fire Weather Index (FWI) was
used for the assessment of climatic hazard. FWI is a meteorologically -based

index used to estimate fire danger based on temperature, relative humidity,
wind speed and precipitation. In specific, the expected number of days with

Fire Weather Index
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(FWI) above 30 (i.e. days with high fire danger) was used for the assessment.
Other parameters of relevance for the assessment were also used, i.e.
slope, aspect and land cover flammability. The impact indicator is
normalized in the scale [0 (low) — 5 (high)] to express different levels of
impact
Mean summer FWI Mean value of the Fire Weather Index (FWI) during summer for present
for present climate climate..
Mean summer FWI
for future climate
(RCP4.5)
Mean summer FWI

Mean value of the Fire Weather Index (FWI) during summer for future
climate based on the RCP4.5 emissions scenario.

Mean value of the Fire Weather Index (FWI) during summer for future

for future climate . L. .
climate based on the RCP8.5 emissions scenario.

(RCP8.5)

FWI after the Calculate the mean FWI during summer after the implementation of
intervention adaptation interventions

Peri-urban fires Peri-urban fires impact assessment after the implementation of adaptation
impact assessment interventions.

Table 4:Parameters’ description of peri-urban fire risk assessment

By selecting a cell on the map, the table goes to the cell’s corresponding row, where values
can be edited to evaluate the impact of an intervention (Figure 53).

&

Fie e v |
1: Low
2: Low to Medium
3: Medium
M 4: Medium to High
W 5: High

Mean summer Mean summer

Mean sum i

Corinelanduse | Corine land use ™ | FWifor future | FWIfor future | FW1 after the S e
o

code @

FWI for present
dimate @

impact

dlimate (RCP4.5) | climate (RCP8.5) | intervention @
assessment @

Figure 53:Make intervention to a cell

In this row, the user should provide the FWI after the intervention (information about the
calculation of this indicator is followed) and change the preexisting values of slope and aspect
as well as the Corine land use category from the drop-down menu if new updated data are
available. (Figure 54).

Itis clarified that in the case of slope and aspect the value displayed for each cell is the average
value of cell slope and aspect derived from the digital elevation model (DEM). On the other
hand, land uses referred to the use with the largest area in each cell derived from CORINE.

e Mean summer FWI | Mean summer FW1 | Mean summer FW1 W1 after the Peri-urban fires
Id Slope @ Aspect @ =) for present climate | for future dimate | for future dimate immﬂ;m ° impact assessment
L] [RCP4.5) @ (RCPA.S) @ S L]
l:-& I I‘.::;w I 2 L 4595 4368 400 v X

Figure 54: Parameters that have to be filled for the monitoring of the effect of an adaptation measure on peri-
urban fire risk
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After setting the desired values, by pressing the “Update” button, the impact score is
recalculated and shown on the relevant field (Figure 55).

.- Mean summer FWI | Mean summer FWI
Aspect O :1“0 e Corine land use @ | for present climate | for future dimate
code .
[ ] (RCPAS) O L]
l 10491 I 3 4368 4585 4368

Fill in the “F#1 after the intervention”. “Slope”, -y t"
“Aspect” and “Corine land use are already provided pdate

- Mean summer FWI | Mean summer FWIE | Mean summer FWI . Pevi-urban fires
Corine land use . " = . FWI after the B
Pspect @ ode @ Corine land use @ | for present dimate | for future dimate | for future climate ok tion @ impact assessment
e ° RCPAS) O e °
127 084 1049 =] Broad-leaved forest 4368 2 3 L

The new peri-urban fire risk assessmeni
after the intervention is recalculated

Figure 55: Set the values in the corresponding fields and press “Update” button (top). The new recalculated value
of the impact is provided in the final column (bottom)

To calculate the FWI after the intervention, click on the Peri-urban fires section of Stage 5. On
the initial screen with guidelines click on the link for calculating the FWI index (Figure 56).

STAGE 5: MONITORING AND REVIEW

To investigate the effect of the implementation of adaptation measures in increasing the resilience of a municipality
to peri-urban fires, follow these 3 steps:
1. Select country and municipality at

the top of the page and press "Go"
e the area where you

2. Select a cell on the map to ind
table below the map that the ro

wish to make an intervention. Then you will see at the
rresponding to that cell is activated in order to be edited.

3. Go to that row of the table and fill the column labelled "FWI after the intervention®. FWI after the intervention
should be the mean value of the FWI during summer.

4, Press "v/" at the last column to recalculate the impact score.
Tip 1: Each cell of the map corresponds to a ro

Pe” -Ulban f”es Tip 2: Slope 329:( and land use can be m

l Tip 3: To calculate the FWI, see here l

f the table.

according to the user's data

Figure 56: Steps for opening the online FWI calculator tool

After the above steps the online calculator opens where the user is able to calculate the FWI
by inserting Date (mm/dd/yy), Temperature (°C), Relative humidity (%), Wind speed (kmh),
and Precipitation (mm) according to the information provided on the portal (Figure 57). More
specifically, the user should provide tabular data with the above parameters for all summer
days and calculate the FWI respectively. After that, the mean value of the FWI (mean value
from all summer days) should be inserted to the UrbanProof toolkit (Figure 57).
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Canadian Forest Fire Danger Rating System Calculator

User Manual

This web application calculates CFFDRS indices from weather data. Paste your tab or comma separated data

here. Your data list must be in the form:

_l)ate (mmidd/yy), Temperature (“C). R_elative humidity (%), Wind speed (kmh), Precipitation (mm). Model your
I

4/13/11,17,42,25,@
84/14/11,20,21,25,2.4
84/15/11,8.5,40,17,8
84/16/11,6.5,25,6,0
84/17/11,13,34,24,0
04/18/11,6,40,22,0.4
04/19/11,5.5,52,6,0
04/20/11,8.5,46,16,9
04/21/11,9.5,54,20,0
84/22/11,7,93,14,9
84/23/11,6.5,71,17,1
04/24/11,6,59,17,0
84/25/11,13,52,4,0
84/26/11,15.5,48,11,0
84/27/11,23,25,9,0
84/28/11,13,46,16,8
84/23/11,18,41,20,0
84/38/11,14.5,51,16,8
85/81/11,14.5,69,11,8
85/82/11,15.5,42,5,8
©5/03/11,21,37,8,0

Insert date, temperature,
relative humidity, wind
speed, and precipitation
with the appropriate form
as described, as well as
FFMC, DMC and DC and
press calculate

A
Calculate | —
Default start-up FFMC value: 85 | Typically 85
Default start-up DMC value: [6 | Typically 6.
Default start-up DC value: [15 Typically 15.
Qutput | The output list is comma-delimited by default If you want to use a

different delimeter, enter it here. Tabs as delimiters are rendered to white-space in HTML. You will most likely not

get the result you are looking for

Date, T.RH,W,Ppt, FFMC DMC,DC,ISI BUL FWI PSR
04/13/11,17,42,25,0,87.7,8.5,19,10.8 8.5, T0.T01
04/14/11,20,21,25 2.4 86 2,10.4,23 6,8.8,10.4,9.2 1.39
04/15/11,8.5,40,17,0,87,11.8,26.1,6.5,11.7,7.5,0.97
04/16/11,6.5,25,6,0,88.8,13.2,28.2,4.9,13.1,6.1,0.67
04/17/11,13,34,24,0,89.1,15.4,31.5 12,5 15.3,14.8 3.19
04/18/11,6,40,22 0.4 88.7,16.5,33.5,10.6,16.4,13.4,2 69
04/19/11,5.5,52,6,0,87.4,17.2,35.4,3.9,17.2,5.8,0.62
04/20/11,8.5,46,16,0,87.4,18.5,37.9,6.6,18.4,9.6,1.49
04/21/11,9.5,54,20,0,86.8,19.7,40.6,7.4,19.6,10.9,1.88
04/22/11,7,93,14,9,29.9,10.2,29.5,0,10.9,0,0
04/23/11,6.5,71,17,1,49.4,10.7,31.6,0.4 116,020
04/24/11,6,59,17,0,67.3,11.4,33.7,1.3,12.4,0.9,0.02
04/25/11,13,52,4,0,77.8,13,37,1.1,13.9,0.8,0.02

04/27/11,23,259,0,91.5,19.8,45.8,8.3,19.8,12.1,2.25
04/28/11,19,46,16,0,89.9,22 5,50.2,9.4,22 4 14.2,2.99
04/29/11,18,41,20,0.90,25.2,54.411.6,25.1,17.6,4 .37
04/30/11,14.5,51,16,0,88.4,27.1,57.9,7.6,27,13.2,2.62
05/01/11,14.5,69,11,0,85.7,28.3,63,4,28.3,8,1.07
05/02/11,15.5,42,8,0,87.4,30.9,68.2,4.4 30.8,9,1.34
05/03/11,21,37,8,0,80.4,34.5,743,5.8,345,12.22.28

FWI is calculated for all
summer days initially
entered from the first
step.

The mean summer FWI
required by the
UrbanProof toolkit can
easily be calculated from
the average value of all
days

Figure 57: The online tool to calculate the requested “FWI after the intervention”

Finally, the user may change the contribution (weight) of each parameter (slope, aspect, land
cover- flammability and FWI) used for the assessment of total peri-urban fire risk as seen in
Figure 58. The sum of all given weights should always be equal to one (Figure 58).
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Fill in new weighs. Weights sum Click on “Save values” bution to
should always be equal to one save new weights

Mew weights have changed

Figure 58: Modify weights of hazard and exposure indicators

The effect of the implementation of the examined adaptation measures to the selected impact
can be downloaded to be used in other applications by clicking on the “Download” button on
the upper right part of the screen, as shown in Figure 59.

Stage 5: Peri-urban fires Select Country: R Aglantzia or Aglangia

@ WEIGHTS: Slope: 0.15 | Aspect: 0.05 | @ Land cover-Flammability: 0.65 | @ FWE 0.15 | B Edit Values | | |5 B e Cl s s i sras

Figure 59: Download examined adaptation measures' effect to a selected impact

Electricity demand for cooling

As in previous cases, the user first selects the required impact, by clicking on the respective
icon on the toolkit’s homepage, in this case the “Energy demand for cooling” icon, and is
directed to the home page of the Monitoring and review stage of the selected impact. On this
screen, the user may select the country and the municipality that wishes to examine, at the
top of the screen and press the “Go” button. The selected municipality appears on the screen
separated in cells of different colour, depending on the value of the examined impact on each
cell By clicking on “Show average municipality impact” a pop-up window appears where the
use can examine the initial average value of the impact (before the implementation of
adaptation measures) in the selected municipality (Figure 60).

Stage 5: Electricity demand for cooling  seiect Country: [[ SRR st Monicest

© Very young & elderly population (%): 253 | @ Population with chronic diseases (%): 44.1 | @ People at risk of poverty (%): 30 | @ Gross Domestic Product: 108 | Social vulnerability: 1.26 | B Edit Values || ¥

LERLERT ] @ Show average municipaiity impact
O otéTonog tool.urbanproof.eu Aéet fano Smial vulmmbilitv i'ﬂicato's

Carsol ¢ & Pratola Peligna

Ladesgols

| Electricity demand v |

1: Low N o

e Castel di 54
2: Low to Medium U : —_Anagn ~
3: Medium R ’ rano | Colletérron s, Alatr ok >

M 4: Medium to High Pocbera ot oA \‘” Verol -tsola dél Ui R

W S: High Y Cor Nicoginone g e

Figure 60: Top: Select Country and Municipality as well as social vulnerability indicators, Bottom: Municipality
map view separated in cells

Below the map, a table appears where each row corresponds to a cell of the selected
municipality. The parameters in this table correspond to hazard (Mean summer CDD, Base
indoor temperature and Indoor temperature after the intervention) and exposure (Population
density).
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The final column (“Electricity demand for cooling”) corresponds to the estimation of the total
vulnerability after the implementation of adaptation measures in the specific Municipality’s
cell. (Figure 61).

Population ity Mean summer CDD | Mean summ.er CDD | Mean summ.u DD tndaor Indoor temperature Bectricity demand
o for present dimate | for future dlimate for future cdlimate AR after the A (oolin PS
° RCPA.5) @ RCPE5) @ S intervention @ =

Figure 61: Parameters for the monitoring of the effect of adaptation measures in electricity demand for cooling

The parameters displayed on the table below the map are explained in Table 5.

Density of population, expressed as the number of people per

Population density cell (500x500m)

The indicator CDD (Cooling Degree Days), reflects the demand
for energy needed to cool a building. In specific, the number
of days where the Cooling Degree Days (CDD) is above 5 (i.e.
days with great electricity demand for cooling) was used for
CDD Indicator (Cooling the assessment of the climatic hazard. The vulnerability of the
Degree Days) exposed population was estimated based on the composite
Social Vulnerability index and the population density.

The impact indicator is normalized in the scale [0 (low) — 5
(high)] to express different levels of impact.

Mean summer CDD for Mean value of the Cooling Degree Days index during summer
present climate for present climate
Mean summer CDD for Mean value of the Cooling Degree Days index during summer

future climate (RCP4.5) for future climate based on the RCP4.5 emissions scenario

Mean summer CDD for Mean value of the Cooling Degree Days index during summer
future climate (RCP8.5) for future climate based on the RCP8.5 emissions scenario

Set the desired base temperature (the room temperature

Base indoor temperature : .
P after which the need for cooling starts

Indoor temperature after =~ Calculate the average indoor temperature during summer

the intervention after the implementation of adaptation interventions.
Electricity demand for Electricity demand for cooling assessment (scale 1-5)after the
cooling implementation of adaptation interventions.

By selecting a cell on the map, the table goes to the cell’s corresponding row, where values
can be edited to evaluate the impact of an intervention (Figure 62).
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|[tectricity demand v
[ 1: Low
2: Low to Medium
3: Medium
M 4: Medium to High
W 5: High

Population density Mean summer CDD | Mean summer CDD | Mean summer CDD tadoor Indoor temperature
]

[Irpr—
for present cimate | for future dimate | for future dimate after the oy
for cooling @

(RCPA5) @ (RCPB.5) © tempeatkE O | o evention ©

Figure 62:Select cell on the map, zoom table to the selected cell

In this row, the user may enter the Base indoor temperature as well as the Indoor temperature
after the intervention which are basically the two parameters needed to calculate the CDD
index after the adaptation interventions. Additionally, the user is able to change the
preexisting value of the population density if new updated data are available (Figure 63).

Mean summer CDD. | Mean summer CDD indoor | ndoor t:mp«a!urz “«w“y o
for future dimate for future dimate . ture © after the ' <ooling ©
. ;
(RCPA5) ©@ (RCPB.5) © i intervention @ Sty
095 125 [ ‘

Figure 63: Parameters that have to be filled for the monitoring of the effect of an adaptation measure on
electricity demand for cooling

e | Mean summer COD
opslation domsity) | present dlimate

204119

After setting the desired values, by pressing the “Update” button, the impact score is
recalculated and shown on the relevant table field (Figure 64).

I’opulahcm density Mean summer CDD | Mean summer CDD | Mean summ_u' D Bace indoor Indoor temperature Electricity and
for present cimate | for future climate for future dlimate P ture @ after the for cooling @
(RCP4.5) © 1 e intervention @ =
5 - * e = - -

Fill im the "Base indoor temperature” and the “Indoor temperature after

the intervention”. The “Population density” is already provided “Update™
button

Mean summer CDD | Mean summer CDD | Mean summer CDD Indoor temperature
Purmlabon density Base indoor Electricity demand
for present climate | for future climate for future climate & ture @ after the f ling @
(RCP4.5) @ (RCP8.5) @ e intervention @ or cooling

294119 028 09 2 2

294119 14!

The new Electricity demand for cooling assessment
after the intervention is recalculated

Figure 64: Set the values in the corresponding fields and press “Update” button (top). The new recalculated value
of the impact is provided in the final column (bottom)

As in the case of floods, the user is able to edit the default values of the social vulnerability
parameters shown below the region’s selection area, to affect the result on impact
calculation. The values of social vulnerability parameters can be edited by clicking on the “Edit
values button”, inserting the values that the user wishes and then clicking on the “Save values”
button (Figure 38).
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Although you can update all the fields concerning social vulnerability
indicators, you are advised to change the default values only if you have
available reliable updated data concerning these fields

The effect of the implementation of the examined adaptation measures to the selected impact
can be downloaded to be used in other applications by clicking on the “Download” button on
the upper right part of the screen, as shown in Figure 65.

Stage 5: Electricity demand for cooling  setect coun .-,._ Select Muncipsity _ 9Go & Download '

© Population with cheomic diseases () 54.1 | @ People at risk of poverty (%): 40 | @ Gross Domestic Product: 300 | Social vulnesability: 125 | B £ Vol

© Very young & elderty population (%): 30

2: Low to Medu
3: Modium

M 4 Medwm to High

WS High

Figure 65: Download examined adaptation measures' effect to a selected impact
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