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Introduction of problem

User
Uptake

Almost half of European
population lives on coastal
areas
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nhntroduction

High impact on the natural
evolution of coastline

Natural erosion of coastline
become a problem

Impact on houses, economic
activities and infrastractures
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Monitoring the changes

User
Uptake

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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USE CASE 1
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ltalian downstream at 5/10 m

User
Uptake
'<A7
A very high resolution Imperviousness layer was product for Italy (2012, 2015) £
ISPRA

Istituto Superiore per la Protezione
¢ la Ricerca Ambientale

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

User
Uptake

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)
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Comparison HRL and 5 m layer
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EEA imperviousness layer 5 m imperviousness layer

(the specifications are similar but not the same) GPQEEE%H% e



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

4 2 artistar & sographles, CHESIAIR s 03, UEDA, UE63, AZX, Stuapplng,
Aatogrld, IBH, 197, swbsiops, and & =t Community




Built-up map 2012 - 5 m spatial resolution

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

» Resampled 10 m

Impervious areas
W Cloud areas

Sowres: S34, Mgkaldlobs, B0y thstar © sographles, CHESIAlGYs B3, UZnA, UZ9Z, AZX, ®stmapplng,
Astogrld, I9H, 197, svbsiope, and ths B2 Cormmuniy




Built-up map 2012 - 10 m spatial resolution

» Sicily map
|:| Coastal buffer (300 m)

» Built-up map 2015

Impervious areas
- Cloud areas

Bowes: S5, Mgltaldleks, 9302y ristar G’«wju;nl’», CHEZIAIYs B3, USBA, UZ95, AZX, ®stmapplng,
togrid, I9H, 19, 153 iopn, and Community




Built-up map 2012 - 10 m spatial resolution

» Sicily map
[A Coastal buffer (300 m)

B Built-up map 2015

Impervious areas
- Cloud areas

Bowes: S5, Mgltaldleks, 9302y rinstar G’«wju;u)’», CHEZIAIYs B3, USBA, UZ95, AZX, ®stmapplng,
togrid, I9H, 19, I.rlcp'). EVLE Community




Built-up map 2015 - 10 m spatial resolution

e

» Sicily map
|:| Coastal buffer (300 m)
» Built-up map 2012

» Change map
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Impervious areas
W Cloud areas

los, CHESMAIGYS B3, UBDA, UZ 93, AZX, Bstmapplng,
=t Communiy

Bowres: Zs4, Blgitaldlek

J
Astogeld, I9H, 187,




Built-up map 2015 - 10 m spatial resolution

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

» Built-up map 2012

» Change map

Impervious areas
W Cloud areas

Sowres: Z34, By o3, Bz0Zys, E3 ar © sographles, CHESIAIGYS B3, USDA, U 93, AZX, ®stmapping,
Astogrld, I9H, |97, svbsiope, and 4 Cormmuniy
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» Sicily map
» Built-up map 2012

Change map 2012-2015 - 10 m spatial resolution

» Built-up map 2015

» Sentinel-2 image

- New impervious areas
- Unchanged impervious areas
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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
Built-up map 2015
Sentinel 2

Sentinel 2 + maps

»
»
»
»
»
»

Change image



USE CASE 2
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Introduction of problem

User
Uptake

Homogeneous time series of thirty part _ /
input data allow a consistent estimation 2006 :f“g L ,'P
of the human impact through the years : ‘ft | I
for an independent evaluation of them N
2009 = Q~f;’-ee- Y g
....................................... o g .
0. .
2012 R
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Introduction of use case

Coastalfanthiopegenicprhessiielindicatol

. Aim of indicator |

—— To quantify the urbanization on coastal areas

—— |t 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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Coastalfanthiiopegenicpiessuielindicatol

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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Input Data

User
Uptake

HLR Imperviousness Time series Shapefile of administrative units
2pe 7 HLR Imperviousness degree 2006 : N
TR 'n )

bo, Y 4. HLR Imperviousness degree 2009

2006 W o7 9
b I ©
n s 4 HLRImperviousness degree 2012 e
| 2009, s - & "

L.
s R

| S

2002 o :
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Tool used




Demonstration
User

Uptake * Interactive ppt

(opemiovs "m0 sz




B) HRLImperv. 2009

B HRLImperv. 2012

» Zoom

» Step 1 - Recode




B HRLImperv. 2006

B HRLImperv. 2012

» Zoom

» Step 1 - Recode

stmapplng,



B HRLImperv. 2006

» HRL Imperv. 2009

» Zoom

» Step 1 - Recode




ki) » HRL Imperv. 2009
» HRL Imperv. 2012
. N » Sicilian Map 2006

» Step 1 - Recode

LA . £ ¥ ;) : « "_=-‘5,
HRL |mperviousness 2006 1;"'"\"/___:__.,_._ Source: Esri, DigitalGlobe, GeoEye, Earthstar Geograpes CNE$S D‘:‘» usoh'u
e

Aercgrid, IGN, IGF, swiss topo, and the GIS UsaCoJ_anmty \\ 1
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HRL |mperviousness 2009 e Source: Esri, DigitslGlobe, GeoEye, Earthstar Geogragfcs, CNES/AIS r}E usoh'u
e

Aercgrid, IGN, IGF, swiss topo, and the GIS User Comgglinity

R
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» HRL Imperv. 2006
» HRL Imperv. 2012
» Sicilian Map 2006
» Step 1 - Recode




He
LI
{vf..--ag 3 » HRL Imperv. 2006
a B HRLImperv. 2009
. N » Sicilian Map 2006
e . » Step 1 - Recode
v, I\x
!
L] 1|

‘{' Aercgrid, IGN, IGF, swiss topo, and the GIS User Commpnity

. ,,1' -. 5: s
HRL |mperviousness 2012 '\’/ N Source: Esri, DigitalGlobe, GeoEye, Earthstar Ceegla% CNE‘$S\E\}. usr:%\‘. usfe



STEP 1 — Recode HRL Imperviousness to have
Built-up map

» HRL Imperv. 2009

B HRLImperv. 2012

Recode

Input File: [*.img] Oukput File: [*img)

|hrI_imperviuosness_2UUB.img V| = |hrI_imperviuosness_EDDE_rec v | =

| Setup Recods . | | DataTupe:

Input: Unsigned 16 bit

[ lanare Zero in Stats. Dutput: Unsigned 8 bit

Cancel




Thematic Recode

Walue New Y alue Red Green Blue Opacity
1.000 1.000 1.000
0.871 0.981 0.729 5
0.961 0.729
0.961 0.729
s o » HRL Imperv. 2012
0.981 0.729
0.961 0.729

0561 0729
031 074 G
_ Zoom

031 0729
051 0729
081 0729
0%1 0729
~ 0361 0729

Inpuat File: (*irmg) Output File: [*img) . 0961 0729
0%1 0729
| hil_imperviuosness_2006.img | = | hrl_imperviuosness_2006_tec « | 3 . 0961 0729
0.961 0.729

B) HRLImperv. 2009

Recode

) 0861 0729
Setup Recode ... Data Type: . 0%l 072
: 0961 0729
Input: Unsigned 16 bit 0361 0.729
0861 0729
0961 0729
0961 0729
0961 0729
0861 0729
0961 0729
0961 0729
0760 0361
Cancel ; . 0780 0.361

! 0780 0361
0760 0361
0780 0361
0780 0381
0780 0361
0760 0361
0780 0361
0780 0361
0780 0361
0760 0361
0780 0361
0780 0361
0780 0361
0780 0361

[ lanare Zero in Stats. Dutput: Unsigned 8 bit

<

New Yalue: = Change Selected Rows

Cancel Help




Built-up map 2006

Bowes: Z34, bgikaldlobs, B302ys, Zartistar ® phles, CHEZAIGYs B3, USBA, UZ63, AZX, ®stmapping,
Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy

» Built-up map 2009
» Built-up map 2012

» Step 2



Built-up map 2009

Bowres: Z34,

gital@lobs, $z02ys, Earthstar © fls, CHESAlus B3, USDA, U932, AZX, ®stmapping,
Asrogeld, I9H, 197, swibsis

oo, and s B12 Ussr Gom;nunii'gl

» Built-up map 2006
» Built-up map 2012

» Step 2



Built-up map 2012
» Built-up map 2006
» Built-up map 2009

» Step 2

Bowes: Z34, bgikaldlobs, B302ys, Zartistar ® fls, CHESAlus B3, USDA, U932, AZX, ®stmapping,

Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy




Shapefile region

» Create buffer zones

graphies, CHEZIAIGYS B2, UZDA, UZ63, AZX, ®=tmapping,




,.r\\ Buffer

Input Features

| Italy_sicily

Output Feature Class
| T:\Sicily_buffer.shp

Distance [value or field]
(®) Linear unit

| -300 Meters

) Field

Side Type (optional)
| FuLL
End Type (optional)

ROUMND

Dissolve Type (optional)
| NONE
Lissolve Field(s) (optional)

JFD
[] REGICME

Environments. ..




» Erase buffer




~ ., Erase

Input Features

| Italy_sicily
Erase Features
| 01_sicily_buffer300m

Output Feature Class
| T:\Buffer_300m_Sicily.shp

XY Tolerance (optional)

Cancel Environments. .. << Hide Help




B 1km buffer

B 10 km buffer
B All buffers

» Step 3

300 m buffer area

A, Bstmapplng,




12 Uszr Sommuniy

artnsiar @ sograpiles, CHESIAIGYs B3, USA, UZ93, AZK, ®stmapping,

1 km buffer area

» 300 m buffer

B 10 km buffer
B Al buffers

» Step 3




» 300 m buffer
B 1km buffer

‘. ol a8 o B Al buffers
e R e LA ¥ » Step 3
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» 300 m buffer
B 1km buffer

& . ; » 10 km buffer
T » Step 3
e + . N :
» “,’ i i ]
i, e ;
L ’
P s
¢ \ )
A o0 »‘ o
N\ S5
2 a4 2 i All buffer areas
\:,'l & =
o {’ o ._ﬂr" w UZ93, AZX, ®stmapping,
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» Zonal statistics

o1, Dlgkaldlobs, Ba0Zys, Zarthstar © soqraphhs, CHEAAIGYS 53, USDA, U063, AZA, Ostmappling,
Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy

Boluses:




"-\\ Zonal Statistics as Table

Input raster or feature zone data

| 02_sicily_only_buffer30dm
Zone field

| REGIONE
Input value raster

| HLR_Impervicusness_2006_recode.img

Cutput table

[ T:\2006_25_300m

lgnore NoData in calculations {optional)

Statistics type (optional)

ETY

Cancel

Environments. ..

<< Hide Help




Percentage of impervious areas
respect the total area of the buffer

B o-10%

B 0.1 -25%
B s 35%
B a5 45%
P 45,1-50%

Bowes: Z34, bgikaldlobs, B302ys, Zartistar ® fls, CHESAlus B3, USDA, U932, AZX, ®stmapping,
Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy

Regional percentage of built-up series

by coastal buffers

r———ee@

2009 2012

1km es@u10km



Percentage of impervious areas
respect the total area of the buffer

B o-10%

B 0.1-25%
B s 35%
B a5 45%
I 45,1-50%

Zowes: Zs1, Blgaldlobs, ®20Zys, Eartistar & hiles, CHEZIAIGYS B2, UZDA, UBOZ, AZXA, ®stmapping,
Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy

Regional percentage of built-up series
by coastal buffers

*

2009 2012

1km es@u10km



Percentage of impervious areas
respect the total area of the buffer

B o-10%

B 0.1-25%
B s 35%
B a5 45%
I 45,1-50%

Zowes: Zs1, Blgaldlobs, ®20Zys, Eartistar & hiles, CHEZIAIGYS B2, UZDA, UBOZ, AZXA, ®stmapping,
Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy

Regional percentage of built-up series
by coastal buffers

*

2009 2012

1km es@u10km



Sicilian provinces and built-up map 2006

» Create new buffers

A, ®stmapping,




Sicilian provinces and built-up map 2006

Input Features

[ Sicity s visualization

Identity Features

| Sicily_provinces
Output Feature Class
‘ Q:\UserUptake\SUB1\Dati_temp'07_sicily_visualization_provinces.shp

JoinAttributes (optional)
ALL

XY Tolerance (optional)

[ Keep relationships {optional)

Cancel Enviranments. .. << Hide Help




» Analysis results

thstar © piiles, CHEZAIGYS B3, UBDA, UZ 93, AZXA, ®stmapplng,
@12 Usar Community




10 km buffer

2006 m2009 m2012

1 km buffer

. - 2006 ®2009 H2012
Built-up percentage by provinces

and coastal buffer

B o- 10%
B 0-20%
B 20 - 30%
B 30-40%
I 40-50%

300 m buffer

Bowes: Z34, bgikaldlobs, B302ys, Zartistar ® fls, CHESAlus B3, USDA, U932, AZX, ®stmapping, 2006 2009 2012

Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy




10 km buffer

2006 m2009 m2012

1 km buffer

. - 2006 ®2009 H2012
Built-up percentage by provinces

and coastal buffer

B o- 10%
B 0-20%
B 20 - 30%
B 30-40%
I 40-50%

300 m buffer

Bowes: Z34, bgikaldlobs, B302ys, Zartistar ® fls, CHESAlus B3, USDA, U932, AZX, ®stmapping, 2006 2009 2012

Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy




10 km buffer

2006 m2009 m2012

1 km buffer

. - 2006 ®2009 H2012
Built-up percentage by provinces

and coastal buffer

B o- 10%
B 0-20%
B 20 - 30%
B 30-40%
I 40-50%

300 m buffer

Bowes: Z34, bgikaldlobs, B302ys, Zartistar ® fls, CHESAlus B3, USDA, U932, AZX, ®stmapping, 2006 2009 2012

Asrogeld, |[9H, 197, subsiope, and ths 912 Ussr Sommuniy




Thank you
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