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Almost half of European
population lives on coastal
areas
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Introduction of problem

User
Uptake

High impact on the natural
evolution of coastline

Natural erosion of coastline
become a problem

Impact on houses, economic
activities and infrastractures

GD?.fﬂiQ.Qﬁ [ [



Monitoring the changes

In order to understand the threats on coastal areas is important to monitor the evolution of urbanization in those areas

Use case 1:

The Italian Imperviousness layer at 5/10 m spatial resolution for monitoring changes in sensible zones

Use case 2:

Coastal anthropogenic pressure indicator for urban planner and coastal manager
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ltalian downstream at 5/10 m
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ISPRA

Istitule Superions per la Protevions
¢ la Ricerca Ambicatale

A very high resolution Imperviousness layer was product for Italy (2012, 2015)

Spatial resolution of 5 m for 2012 and 10 m for 2015 (Sentinel-2 data used)

Product for Italian National Institute for Environmental Protection and Research
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5 m resolution imperviousness layer

With respect to the European
scale (20 m), the better spatial
resolution data allowed the
classification of minor sealed
soil elements (including small
road and railway network)

Rome
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HRL and 5 m layer

EEAI |mperV|ousness Iayer 5 m |mperV|ousness Iayer

(the specifications are similar but not the same) (Op*?.':ﬂi?.tiﬁ B



Analysis of changes

The changes on sensible coastal
areas (300 m from coastline in Italy)

New impervious areas in sensible
zone

European
Commission




Built-up map 2012 - 5 m spatial resolution

E|/ Basemap

» Zoom

Impervious areas
B Cloud areas




Built-up map 2012 - 5 m spatial resolution

- Impervious areas

- Cloud areas




Built-up map 2012 - 5 m spatial resolution

» Sicily map
I:l Coastal buffer (300 m)

» Resampled 10 m

Impervious areas
W Cloud areas




Built-up map 2012 - 5 m spatial resolution

» Sicily map
E[’ Coastal buffer (300 m)
» Resampled 10 m

Impervious areas
W Cloud areas




Built-up map 2012 - 10 m spatial resolution

» Sicily map
|:| Coastal buffer (300 m)
B Built-up map 2015

Impervious areas
Cloud areas




Built-up map 2012 - 10 m spatial resolution

» Sicily map
E/ Coastal buffer (300 m)
B Built-up map 2015

Impervious areas
W Cloud areas




Built-up map 2015 - 10 m spatial resolution
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» Sicily map
|:| Coastal buffer (300 m)
» Built-up map 2012

» Change map

Impervious areas
W Cloud areas




Built-up map 2015 - 10 m spatial resolution

» Sicily map
E|/ Coastal buffer (300 m)

» Built-up map 2012

» Change map

Impervious areas
W Cloud areas
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» Sicily map
» Built-up map 2012




Sentinel 2 - 10 m spatial resolution

» Sicily map

» Built-up map 2012
» Built-up map 2015
» Sentinel 2 + maps
» Basemap + maps

» Change image



Sentinel 2 - 10 m spatial resolution

2012 impervious areas

2016 impervious areas

» Sicily map

» Built-up map 2012
» Built-up map 2015
» Sentinel 2

» Basemap + maps

» Change image



2012 impervious areas

2016 impervious areas

Sicily map

Built-up map 2012

s 2 2 4

Built-up map 2015
» Sentinel 2
» Sentinel 2 + maps

» Change image
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Introduction of problem
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Introduction of use case

Coastalfanthiiopegenicpressuielindicatols

Aim of indicator

To quantify the urbanization on coastal areas
It provides a measurement of the impact of the urbanization on coastal areas

It provides information useful for urban planner and coastal manager
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Coastalfanthiopegenicpiessuienindicator

3 buffer areas are defined from coastline
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Coastalfanthiopogenicphessuiielindicatols

To compute the amount of
impervious areas in these buffer
zones for the entire region and for
the administrative units (provinces)
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HRL Imperviousness Time series Shapefile of administrative units
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‘MM Tool used

Any “good” GIS Software

f{ OQG'S eGé‘i‘SMedla QArcGIS”
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Demonstration

User

Uptake * Interactive ppt
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HRL Imperviousness 2006 - 20 m spatial resolution

B HRL Imperv. 2009

B HRLImperv. 2012

» Zoom

» Step 1 - Recode




HRL Imperviousness 2009 - 20 m spatial resolution

B HRL Imperv. 2006

B HRLImperv. 2012

» Zoom

» Step 1 - Recode




HRL Imperviousness 2012 - 20 m spatial resolution

B HRL Imperv. 2006

B HRLImperv. 2009

» Zoom

» Step 1 - Recode
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» HRL Imperv. 2009
» HRL Imperv. 2012

» Cyprus Map 2006
» Step 1 - Recode
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HRL Impervio
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» HRL Imperv. 2006
» HRL Imperv. 2012

» Cyprus Map 2006
» Step 1 - Recode
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HRL Imperyiousness? 2012

B HRL Imperv. 2006
B HRLImperv. 2009

» Cyprus Map 2006
» Step 1 - Recode




STEP 1 — Recode HRL Imperviousness to have
Built-up map
B HRL Imperv. 2009

B HRLImperv. 2012

» Zoom

Recode

Input File: [*.img] Output File: [*.immg)

~u

|hrl_imperviuosness_2005.img v| =1 |hrI_imperviuosness_2DEIB_rec v| @ :-'1 5

I Setup Recode ... I Data Type:

Input: Unzigned 16 bit

[ lgnare Zera in Stats. Output | Unsigned 8 bit

ADI..

Cancel




HRL Imperviousness 2006 - 20 m spatial resolution

Thematic Recode

Walug Mew Value Red Green Blue Opacity
B HRLImperv. 2009

0.871 0.981 0.729
0.871 0.951 0.729
0871 0.9561 0723
- » HRL Imperv. 2012
0.871 0.981 0.729
0.871 0.961 0729

0.EF1 0.961 0723
0.871 0.961 0723
0.871 0.961 0729 Zoo m

0.871 0951 0724

0871 091 0724

Recode 3 0871 091 0724
: 0871 091 0724

0871 0951 0724
Input File: [*img] Cutput File: (*img) ' 0871 031 0729
2 0871 091 0729

| hrl_imperviuasness_200B.img . | =1 | hrl_imperviuosness_ 2008_rec o | g2 | 0871 0961 0.729
0871 0951 0724

) o 0871 091 0724
Setup Recods ... Data Type: " P 871 0381 07ed
0.871 091 074
Iput: Unsigned 16 bit s 0671 031 0729
087 091 074
0871 091 0729
0.871 0.961 0729
0871 091 0724
087 091 074

y ; 0871 091 0729
A1 0.871 0.961 0729
0.953 0760 0381
Cancel X e 0.953 o7e0 0381
: 0,953 0780 0381
0.953 0780 0.381
0.953 0760 0381
0.953 0780 0381
0.953 0780 0381
0.953 0780 0361
0.953 0760 0381
0.953 0780 0381
0.953 0780 0381
0.953 0780 0361
0.953 0780 0381
0.953 0780 0381
0.953 0.780 0.361
0.953 0760 0381

[ lanare Zero in Stats. Output: Unsigned 8 bit

<

NewValue |1 S Change Selected Rows
Cancel Help




Built-up map 2006

» Built-up map 2009

» Built-up map 2012

» Step 2




Built-up map 2009

» Built-up map 2006

» Built-up map 2012

» Step 2




Built-up map 2012

» Built-up map 2006

» Built-up map 2009

» Step 2




Shapefile region

» Create buffer zones




"-\\ Buffer

Input Features

| cy_coast
Qutput Feature Class
| T:\cy_coast_buffer.shp

% Distance [value or field]
(®) Linear unit

| Fz00 | Meters

(O Field

Side Type (optional)
[FuL
End Type (optional)

ROUND

Dissolve Type (optional)
hone

Dissolve Field(s) (optional)
[ FD
1d

Cancel Environments... Show Help ==




» Erase buffer




#,, Erase — O *
Input Features
| cy_coast RN =]
Erase Features
|cy_coast_buf'fer ﬂ [F_'—"-

Output Feature Class
| T:\buffer_300m_coast_cy.shp |

XY Tolerance (optional)

Cancel Environments. .. Show Help ==




» 1 km buffer
» 10 km buffer
B Al buffers

» Step 3




B 300 m buffer
» 10 km buffer
B All buffers

» Step 3




» 300 m buffer
» 1 km buffer
B All buffers

» Step 3




» 300 m buffer
» 1 km buffer
» 10 km buffer

» Step 3




» Zonal statistics




% Zonal Statistics as Table

Input raster or feature zone data

| buffer_300m_coast_cy
Zone field

[ 1d

Input value raster

| hrl_imperviousness_2006_recodeimg

Qutput table

[ :\2006_z5 _300m

lgnore NoData in calculations {optional)

Statistics type {optional)

T

Cancel

Environments. ..

Show Help =>




2006 / 2009 / 204

b i g

» Counties analysis

Percentage of impervious Overall percentage of built-up series by coastal
areas respect the total buffers

area of the buffer 11,00%

0 3 % 10,00%

9,00%

B 3-6%
9% 7,00%

6,00%

12% 5,00% — e

4,00%
3,00%

st 2006 2009 2012
1,00%

=—8=300m =%=—1km =—2==10km




» Create new buffers

Nicosia

Nicosia
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Nicosia

Nicosia

Limassol

#, Identity - o x
Input Features
| buffer_300m_ceast_cy ﬂ E‘
Identity Features
|cy_adm_region5 ﬂ E‘

Output Feature Class
| T:\buffer_300m_coast_cy_adm_regions.shp

JoinAttributes {optional)

m ]
XY Tolerance (optional)
Meters v
[ Keep relationships (optional)
Cancel Environments... Show Help ==

Administrative regions and built-up map 2012

graphiss




» Analysis results




2006

» End

Built-up percentage by Cou & N - Lt b 300 m buffer
and coastal buffer PR ¥ 4 3 5%
.- Y
.‘ A < y 25%
<1% ¥ 3 % 0%
; 15%
g i 10% I II
5%
g < = _m.a
o+ o r & & &+ 2 & &
IS R
& aié, Q,(‘"% S

WSeries] W Series? W Serles3

1km buffer

o ,
e\"& w’"‘“
N Serbesl W Serbes? Series3
10km buffer
2%
12%
10%
BN
B%
- I| I| I II
Fi 3
wl Il ... .
& \ . c » . o -
P S & & 5 F 5
& e g F . E A %
o & & &
&

WSerkel W Serie? N Seresd




2009 : l e » D -
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and coastal buffer ; %
S v D : 4 El
o e 5%
< 1% ¥ 3 4 - 0%
3 : { 4 15%

: 10% I II
m il .
+ r P - & - &
X & & & v fs‘

WSeries] W Series? W Serles3

1km buffer

il o
e\"& w’"‘“
N Serbesl W Serbes? Series3
10km buffer
%
12%
10%
BN
B%
- I| I| I II
Fi 3
wl Il ... .
\_ - . " ® - > »
P S A A
& e 5 & - & + ¥ ¥
K o P o -
v &

WSerkel W Serie? N Seresd




2012

Built-up percentage by Cou
and coastal buffer

<1%

» 2006
B 2009

» End

300 m buffer
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Thank you
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