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Aim of The Project

To predict and determine the possible effects of a flood event, it is important to consider

different types of spatial data and analysis techniques.

e Download the necessary spatial data by using given sources.

Ukraine (with Crimea)

.osm.pbf] (395 MB) |[Qp._zig]| [.osm.bz2]
.osm.pbf] (666 MB) |[.shp.zip] [.osm.bz2]

« C @ @ downloadgeofabrikde/europe himl
B uygulmalar e @ o~ @ N O vouTube [ minova Ef U @ uvdemy B Gevinn ] Geopython @ Spatial Data Scienc
Russian Federation [.osm.pbf] (3.1 GB) x [-osm.bz2]
Serbia [.osm.pbf] (128 MB) [.shp.zip] [.osm.bz2]
Slovakia [.osm.pbf] (229 MB) [.shp.zip] [.osm.bz2]
Slovenia [.osm.pbf] (252 MB) [.shp.zip] [.osm.bz2]
Spain [.osm.pbf] (995 MB) x [.osm.bz2]
Sweden [.osm.pbf] (582 MB) [.shp.zip] [.osm.bz2]
Swi and [.osm.pbf] (378 MB) [.shp.zip] [.0sm.bz2]
[
[

Data downloaded from https://earthexplorer.usgs.gov/ and https://download.geofabrik.de/.

e Raster and Vector data coordinate systems are determined and changed with
reporejection.
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https://earthexplorer.usgs.gov/
https://download.geofabrik.de/

Q

Parameters | Log
Input oyer
(0 gis_osm_landuse_s_free_1 [EPSG:4326)

Selected feature:

Target CRS
Project CRS: EPSG:5254 - TUREF { TMID
¥ Advanced Parametars

Coordinate operation [optional]

] Inverse of TUREF to WGS 84 (1) +

Subsetted the data according to the given study area’s extent. Raster and vector data
is clipped according to study area.

+ [ turkey-latest-free shp =
b £ GyGMLIONewFunCtionsOpenlpNewzZKutne
# Ders Programipng
b £ Homewerk! Instructions par
+ [X] INSAAT_CAD2ip
3 n40_0028_torc_v3it
B 041 _e028 Narc viit
12 study_srea geajson
= 5 turkey-latest-freeshazip
I gis_osm_buildings_a_free_i
= gus_osm Jancuse a free. 1
gis_osm_natural_a_free_1
g5 _osm_natural free 1

terways_lines clipped
anduse_area_clipped
[ woter_arcas_clipped

» [] turkey-latest-freeshp =

* £ CiGMLIINewFunctionsOpenUphew2Kutzne
¥ Ders_Programupng

» © Homeworcl Instructions paf

+ [E] INsaAT CADzip

" nd0_e026_tarc_vatif
¥ nd1_e028 tarc valif
/3 study_area.geajson
£ tukey-latest-heeshp.zip
9 gis_osm_buildings a_free_1
= gis_osm_landuse 2_free_1
gis_osm_natwral_a_free |
" gis osm_natural free 1 -
0
ayers em
vAsTi-#A0
v ®poi
v waterways Jines

v [ water areas
v [l landuse area
v || study area
v @
ot clippe:
waterways_lines_clipped

W tanduse_area_clipped
W woter arcas clipped

ger CM 30E 1

Q cip

Faomatars | Log
Input layer

/| Open output il atter runcing algorithm

Fun s Batch Process...

Accuracy (meters)

! Reproject layer
*| This sigori
creates a
freatur

s reprojacted to & nav

Attriutes are not maddied by th
aigurithm,

& Warp (Reproject)

Farameters | Log

Input layer

" doped_merged_DEM [EFSGi5254]
Source €RS [optional]

Default CRS: EPSG:4326 - WGS B4
Target CRS [optional]

Froject CRS; EPSG:5254 - TUREF / TM3D.
Resampling methed 1o use

Nearest Neighbour
Madata value for output bands [optiona]
et set

Qutput file resshution in target georeferenced unts [aptional]

Run 55 Batch Pracess.

Run

2 Clip Raster by Mask Layer

Pacaneters  log

w4 | | Hotset

cremts an outpss alpha band

Kieep resaluton of nput raster
St ouiput f resoluion
% Ragaluton & outpss bonds [optanal])

Fun as Balch Frocess...

gt ayer
5 clipped_merged_DEM [EPSG:5254]
Mask laysr
[Eaommn ]

L = r
- l. ‘Sourcs CRS [optianal]

Target CRS [optionsi]

T ———

/| Match the extont of the cipped raster b the exber of the mask: leyer.

Run

Run

Closa




Q@ Redassity by Table

® QX Reclassify by Tabie %
« . .
Faramsters | Log Reclassify by table porameters | Log Reclassify by table
4| Redhssiicaton tabe o S Raster layer - .
O Cppea_marged_pew [crsa 5254
Minimum Masmum Value Add fom
prerp—
10 )
18 H famove Ran(z) s (o)
A 2 " Remene Al [——
325 50 3 =
= v Advanced Paramoters

450 150 2
5150 218 1

Dulput na date et

5999000000

Range

daries

Use e data when no range malches value
Dutput data type
Foatzz

Riaciassifid raster

L]
- N\
e wo_ | |

Run 25 Batch Proass

DEM data are reclassified according to Table 2.

Rasterized Process

Q

Parameters Log
a
& || = Validate Help
Output data type
Float32 w
Pre-initialize the output image with value [optional]
Mot set =
Invert rasterization
Additional command-line parameters [optional]
Rasterized
C:/Users/EMRES PC/Desktop/HW_GIS_Analyzes/water_areas_rasterize.tif € =
/| Open output file after running algorithm
GDAL/OGR console call
gdal_rasterize -| water_areas -a code -ts 1500.0 1500.0 -a_nodata 0.0 -te 370381.0 4536174.9999 410001.0 4556434.9999 -ot Float32 -of GTiff "C:/Users/EMRES
PC/Desktop/HW_GIS_Analyzes/water_areas.geojson" "C:/Users/EMRES PC/Desktop/HW_GIS_Analyzes/water_areas_rasterize.tif"
=
0% Cancel
Run as Batch Process... Run Close Help

Water areas and waterways are rasterized to apply proximity analyses. Output
extend is selected by study area.

L
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(@ Proximity (Raster Distance)

Farameters | Log
Input layer
I =" water_areas_rasterize [EPSG:5254] I

Band number
8and 1 (Gray)

A list of pixel values in the source image to be considered target pixels [optional]
Distance units

The maximum distance to be generated [optional]
0.000000
Value to be applied to all piels that are within the -maxdist of target pisels [optional]
0.000000
Nodata value to use for the destination proximity raster [optional]
0.000000

v Advanced Parameters

Additional creation options [optional]

Run as Batch Process.,

G Proximity (Raster Distance)

Farameters | Log
- Input layer
B viaterviays_lines_rastenze [EPSG:5254]
Band number
Band 1 (Gray)

A list of pixel values in the saurce image to be considered target pocels [aptional]

Distance units
Georeferenced coordinates

The maximum distance to be generated [optional]

[x]

1500000000
Value to be applied to all pxels that are within the -maxdist of target poxels [optional]
1500

Hodata value to use for the destination proximity raster [optional]

[x]

0.000000
¥ Advanced Parameters

Addtional creation options [optianal]

a
&
£
&

Run a5 Batch Process

Then proximity analyses is applied raster data of water areas and waterways lines, then

output is reclassification according to table 3 in homework instruction pdf.

Parameters Log

Raster layer

t-' water_areas_prox_cl [EPSG:5254] I

Band number
Band 1 (Gray)

Recdlassification table

w Advanced Parameters Reclassification table

Python identifier. TABLE

Output no data value

-9995.000000
Range boundaries

min <= value < max

Use no data when no range matches value
Output data type
Float32

Reclassified raster

Parameters

4

Log

Reclassification table

Minimum Maximum
10 250 5
2250 500 4
3 500 1000 3
41000 2500 2
5 2500 6763 1
Raster Calculator Expression
"classified water prox@l" * 0.197

"classified_waterways_lines_prox@1" * 0.341

"classified_DEM@1" * 0.462|

Value

Reclassified DEM, Proximity Water Bodies and
Waterways are weighted separately with raster
calculator.



= > = aps UK an

Classified weighted data are

<= == 1= ~ sqrt loglo .
) calculated to total weighted.
Raster Calculator Expression

"weight_DEM@1"+"weighted_water_Areas@1"+"weighted_waterways_lines@1"

N

Total Weighted Raster Data

Total weighted raster data is observed. After total weighted data is reclassified according
to parameters for risky areas.

() Reclassify by Table

Parameters Log
Raster layer
Band number
Band 1 (Gray)
Reclassification table
Eixed table (5x3)
v Advanced Parameters

Output no data value

-9999.000000

Range boundaries




(3 Reclassify by Table

Parameters Log
4 Reclassification table

Minimum . Maximum Value
10 2 1
22 3 2
3‘3 4 3
1‘4 5 4
55 6 5
b = Homework1_Instructions.pdf

[E] INSAAT_CAD.zip
7 study_area.geojson
» & turkey-latest-free.shp.zip
= waif
» [H] waterzip

= Wi
1
Layers
v §wTE O -#AO

® poi

waterways_lines

. landuse_area

El water _areas

‘ study area
» v B RISK MAP
3 :l' risk_ map_unclip
» ? total weighted
» = weighted waterways_lines
» B weighted water Areas
3 ¥ weight_DEM
» }' classified waterways _lines_prox
» :I' classified water prox

RISK MAP

With using symbology risk maps obtain according table 1.




FLOOD RISK MAP I

Legend

FLOOD RISK MAP
Band 1 (Gray)

B No Risk
[ Low Risk

Medium Risk 0 2.5 5 km
7 High Risk L B

I Very High Risk

Q Polygonize (Raster to Vector)

Parameters ‘ Log
Input layer
‘ I-' FLOOD RISK MAP [EPSG:5254] I hd | |7|

Band number

‘ Band 1 (Gray)

Name of the field to create

dn |

Use 8-connectedness

w Advanced Parameters
Additional command-line parameters [optional]

Vectorized

\[Sa\'e to temporary file] ‘ |:'|

+/| Open output file after running algerithm

GDAL/OGR console call

gdal_polygonize.bat "C:/Users/EMRES PC/Desktop/HW_GIS_Analyzes/RISK_MAP.tif" -b 1 -f "GPKG" "C:/Users/EMRES PC/AppData/Local/Temp/processing_eXuQah/2fdaetb5eee54ad4e9asbbd94cdf37a3d/OUTPUT.gpkg"
OUTPUT dn

| 0% ‘ Cancel

|Run as Batch Process... Run | | Close ‘ | Help

Vectorising is applied to Risk Map thus risk map converted to upload able to PostGIS.

Therefore, to convert with each 1sland as separate polygon each risk level detectable.




Queries

e Import required data and the result of the analysis into PostGIS environment and
perform spatial queries (by using SQL) to answer the following questions:

e Which schools are located in Medium Risk areas?




8 DB Manager
Database Schema Table

& [a] @mport Layersriie.. Eexport toFile...

Providers
+ & GeoPackage
» @ Oracle Spatial
* @ rostGls
v & Geolecture
L~ land_use_Area
poi
L~ vec_risk_map
(2 water_area
/" waterways_In
P © hw 1
b & lab6
v & public
v/ Spatialite
» ﬁ Vfirtual Layers

QUERY

Info Table Preview . Query (GeoLecture) X

fml Saved query ¥  Name Save Delete
1 SELECT p.fcl Om, VIm.geom
2 FROM hw rm
3WHERE st_1 ='s
4

4

Execute 26 rows, 0.083 seconds | Create a view Clear
fclass name dn

1 school Medeni Berk llkogretim Okulu 3

2 |school Baglar lIkogretim Okulu 3

3 |school Flsun Yonder Anadolu Lisesi 3

4 | school yehit Cengiz Saribag Lisesi 3

5 school Bilent Ecevit lIkGgretim Okulu 3

[l

Load as new layer

SELECT p.fclass,p.name,vrm.dn,p.geom,vrm.geom

FROM hw.poi AS p, hw.vec_risk_map AS vrm

= [m] X
Load File Save As File
1")

»

Query History

geom g
0104000020861... 010600(
0104000020861... 010600(
(0104000020861... 010600(
0104000020861... 010600(

(0104000020861... 010600(,

3

Cancel

WHERE st_intersects(p.geom, vrm.geom) AND (vrm.dn="3") AND (p.fclass = 'school’)

Query is executed.




This output obtained with extract by location and extract selected feature tools and field

calculator.
£ Spatialite
W rosGis
~ = Geolecture
.S hw
9 landuse_area

S poi

0 vec_risk map
2 water_area
waterways_In

= labs
ayers BE
¢ AT ERTO
® poi
waterways_lines
W tonduse_area
water_areas
ffected schools

I medium_risk_area
W vee_risk map
v || study_area
v v 3 FLOOD RISK MAP
» ® risk map_unclip
» » total_weighted
» ¥ weighted waterways lines
+ | B weighted_water_Arcas
v ** welght DEM

&P cinceified waterwave lines arnv

affected _schools — Features Total: 26, Filtered: 26, Selected: 0

K ! &
osm_id code
@ 2082 school
40728721 2082 school
10664290 2082 school
13048506 2082 school
14270163 2082 school
5612259 2082 school
6472503 2082 school
6472590 2082 school
BAT4166 2082 school
6474169 2082 school
6482051 2082 school
6482952 2082 school
6483846 2082 school
7ag2824 2082 school
40781923 2082 school

AT ERE

BAfAYyAFAYkA fASekme,

NULL

[ cmadestne|
[hsan Intemational School
Medeni Berk A.A°Ikogretim...
BaA.A lar AATKASATA AT .
FAfAisun YAfATnder Ana...
A..ASenit Cengiz SarA.A+...
BAfAUlent Ecevit AA"IKA...
Kocasinan Lisesi
SiyawiA. Apal..Aa KAk
A...Agehit Oktay DemiryAf...
Avrupa Koleji

VenidoA Ay Okullard Az

Crete ¥t m o

e What is the total area of residential areas intersected with High-Risk or Very High-

Risk areas?

{8 DB Manager
Database Schema Table

z a Blmportu:yerfﬁle... aExpurtronle...
Providers

» @ GeoPackage
» @ Oracle Spatial
~ @ postGls
~ E Geolecture
- @ hw
(3 landuse_area
> poi
(2 vec_risk_map
(3 water_area
V" waterways_n
v & hw
» © lab6
» & public
b f Spatialite
] \D Virtual Layers

= O X
Info Table Preview ' Query (GeoLecture) X
o Saved query ~ | Name Save Delete Load File | |Save As File
1 sELECT lu. rlu.name, vrm.d
2 FROM hw.lar _area As lu, h
3 WHERE 3t_'_r:\:e_=.e:t.<.1;u.q?3.'1, vIm '4') OR (vrm.dn='53"}))
4
4 »
Execute 529 rows, 1.196 seconds Create a view Clear Query History
ame dn geom geom =
1 residential NULL 4 0106000020861... 0106000020861...
2 [ residential Istwest 4 0106000020861... 0106000020861...
3 |park Bahgesehir Dog... 4 0106000020861... 0106000020861...
4 |grass NULL 4 0106000020861... 0106000020861...
5 |grass NULL 4 0106000020861... 0106000020861...

Load as new layer

10



SQL CODES
SELECT lu.fclass,lu.name,vrm.dn,lu.geom,vrm.geom
FROM hw.landuse_area AS lu, hw.vec_risk_map AS vrm

WHERE st_intersects(lu.geom, vrm.geom) AND ((vrm.dn='4") OR (vrm.dn='5"))

The calculation of total area of residential areas is calculated manually calculations.

L Extract Selected Features

Parameters Log

Input layer

[ vec_risk_map [EPSG:5254]

[Create temporary layer]

V| Open output file after running algorithm

0%

Run as Batch Process...

11



High and Very high risky areas are select features by vectorized risky map.

Q Extract by Location

Farameters Log

Extract features from
| landuse_area [EPSG:5254] | - &a ‘S% <]

Selected features only

Where the features (geometric predicate)

V| intersect touch

contain overlap
disjoint are within
equal cross

By comparing to the features from
| C24_and_s [epsc:s254] | - | €9 % o]

Selected features only

Extracted (location)
[Create temporary layer] |

/| Open output file after running algorithm

0%

Run as Batch Process...

& >pataLite

W rostGls

* =C Geolecture

* &5 hw

» 02 landuse_area
» 7 poi
» B3 vec_risk_map
» 2 water_area
» /7 waterways_In

&

=R
- ’
» £ 1abs v
=T
fers
L AN - 1 -
® poi

waterways_lines
. landuse_area
& water_areas
® affected schools
v [ residantal area ind5
B 4.and 5
. vec_risk_map
@® 3 pois
I:[ medium_risk_area
v I: study _area
v = FLOOD RISK MAP
}' risk_map_unclip
* total_weighted
¥® weighted waterways_lines
¥ weiahted water Areas

bk .

,_H{‘; \ i L

Residential areas intersected with High-Risk or Very High-Risk areas are observed.

-

Total residential area is calculated by field calculater.

12




Q residantal_area_ind5 — Field Calculator

Only update 0 selected features

V| Create a new field

Update ¢
Create virtual field
Output field name
Output field type | Whole number (integer) -
Output field length | 10 % | Precision |3
Expression Function Editor
M
L8 &L
Sarea |
total area of residential
= e - s e o o
Feature v F

Preview:| 6006.349388379604
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