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Abschlussarbeit im Masterstudiengang Photogrammetry and Geoinformatics

Development of an automatic tool for spatial analysis of refugee camps

Entwicklung eines Werkzeugs zur rdumlichen Analyse von Flichtlingslagern
in Zusammenarbeit mit Z_GIS Uni Salzburg und Arzte ohne Grenzen (MSF)

Der humanitare Kernstandard fur Qualitat
und Rechenschaftspflicht (CHS) ist ein
freiwilliger Kodex, der die wesentlichen
Elemente eines prinzipiellen,
rechenschaftspflichtigen und hochwertigen

humanitaren Handelns beschreibt. : C“T,""“_”;"f”
. . . . ™ :Ir"-\.I peopie 8
Er wird fur Flachtlingslager auch von der o offected
¥ ¥ Crisis
UNHCR empfohlen. ._ ;

Sphere




Beispiele Sphere-Standard

Indicator: Average camparea per person (Sgm)

Howshould this indicator be measured:

Standard: Acceptable Range: Unacceptable Range: Critical Range:
45 s5g. m = 35s5g. m 34 -30sq.m <29 sg. m
Description Minimum Standard

Covered living area 3.5 sgm. Per person minimum

In cold climates and urban areas more than 3.5
sgm. may be required(4.5 sgm. to 5.5 sgm. is

more appropriate)

Minimum ceiling height of 2m at highest point V|e|e |ndlkat0ren haben

Camp settlement size 45 sgm. per person (incl. kitchen and vegetable e|nen raum“Chen Bezug
garden) und konnen mit GIS
Fire Safety 30 m firebreak every 300 m uberpruft Werden

Minimum 2 m between structures - use 2 times

the height of the structure as an appropriate

distance.
Gradient for camp site 1to 5%, ideally 2 to 4%
Drainage Appropriate drainage needs to be put in place,

especially relevant in locations that experience a

rainy season or flash floods.
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Minawao refugee camp, Cameroon
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Dietrich Schroder | 16. ESRI-Anwendertreffen BW | 27-06.2019 | Folie 4

Guélendeng
wlinilg




Minawao Refugee Camp
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United Nations OCHA
Minawao refugee camp
Credit: OCHA/Ivo Brandau

WorldView-3 Imagery
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Daten
Vektordaten

Item Feature Name

1. Access Road

2. Main Road

3. Highway

4. Borehole

5. Bladders

6. Drop Shaped Tent
Ve Large Buildings
8. Brown Dwellings
9. Small Bright Tents
10. Rectangular Shaped Tents
11. Tukuls

12. Shelters

13. Water

14. Health

15. Road

16. Access Road
Rasterdaten

Item

1. Minawao

2. Minawao

DEM
SRTM

Feature Class
Road Network
Road Network
Road Network
Water Facility
Water Facility
Dwelling Unit
Dwelling Unit
Dwelling Unit
Dwelling Unit
Dwelling Unit
Dwelling Unit
Dwelling Unit
Water Facility
Health Facility
Road Network
Road Network

WorldView-3 Satellite Imagery

Data Source
Manual Digitization
Manual Digitization
Open Street Map
MSF

MSF

MSF

MSF

MSF

MSF

MSF

MSF

MSF

MSF

MSF

MSF

Manual Digitization

Coordinate System

GCS_WGS_1984

WGS_1984 UTM_Zone 33N

Projected Coordinate System
WGS 1984 UTM Zone 32N
WGS 1984 UTM_ Zone 32N
WGS 1984 UTM Zone 33N
WGS 1984 UTM_ Zone 33N
WGS 1984 UTM Zone 33N
WGS 1984 UTM_Zone 33N
WGS_1984 UTM Zone 33N
WGS 1984 UTM_Zone 33N
WGS 1984 UTM Zone 33N
WGS_1984 UTM_Zone 33N
WGS 1984 UTM Zone 33N
GCS_WGS_1984

GCS_WGS 1984

GCS_WGS_1984

GCS_WGS 1984

GCS_WGS_1984
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Implementierung

Geoprocessing

MSF

Parameters | Erwironments

Input Database
Raw_Minawac.gdb

Target Coodinate System

~ 0 x

_ ArcGIS Pro
Python Scripting

(=)

rs

+

PROJCS['WGS_1984_UTM_Zone_33N', GEOGCS['GCS_WG5_1924' DATUM['D_WGS_1984' SPHEROID['WG: @

Camp Mame
Minawao

Facility Type
Water Facility

Output Folder
MSF

Higher Order Road Speed
100

Intermediate Order Road Speed
95

Lower Order Road Speed
83

Input Network Dataset
Ch\Users\Adebola\Downloads\Try_Output\MSF_ND_Template_2.xml

Network Impedance
Length

Netwaork Impedance Value
500

Network Trim Value
50 Meters

Regular Buffer Value
500

Road Snap Value

" MSF
Completed successfully

# Set Local Variables

fcamplinalyzed = "Minawao"

- canphnalyzed = arcpy.GetParameterAsText (2)
#facilitylnalyzed = "Water Facility"
facilityRnalyzed = arcpy.GetParameterfAsText (3)

MSF New = "MSE
MSF Dataset =
MSF Datasetfna =
MSF DatasetUse =

Run (k

$outPath = "C:\\Users\\Adebola‘\\Documents' \MSF"
outPath = arcpy.GetParameterfAsText (4)
logFolder = "Program Result”

MSF NewFgdbPath = outPath + os.sep + MSF_New

MSF DatasetPath = M5F NewFgdbFath + os.sep + MSF Dataset

MSF DatasetAnaPath = MS5F NewFgdbPath + os.sep + MS5F Datasetina
MSF DatasetUsePath = MS5F NewFgdbPath + os.sep + MSF DatasetUse
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Ergebnisse

Minawao Camp Water Facility Analysis
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Projection: Transverse Mescator

Datum: WGS 1984
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Central Meridian. 15.0000

Scale Factor: 0.9996
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Minawao Camp Water Facility Analysis
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Minawao Camp Water Facility to Dwelling Density
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Coordinate System: WGS 1984 UTM Zone 33N|
Projection: Transverse Mercator

Datum: WGS 1984

False Easting 500,000.0000

False Northing: 0.0000

Central Meridian: 150000

Scale Factor: 0.9996

Latitude Of Origin: 0.0000

Units: Meter

» Erreichbarkeitsanalyse unter Berucksichtigung der Gelandesteigung,
« Dichteberechnung
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Abschlussarbeit im Masterstudiengang Photogrammetry and Geoinformatics

Rain gauge network assessment using Geostatistical approach

Optimierung der Lage von Regenmess-Stationen
durch die Methode Simulated Annealing (Simuliertes Abklihlen)

» heuristisches Approximationsverfahren zum Auffinden einer Naherungslosung von
Optimierungsproblemen, die durch ihre hohe Komplexitat das vollstandige
Ausprobieren aller Moglichkeiten ausschliel3en.

« Grundidee ist die Nachbildung eines Abkuhlungsprozesses, etwa beim Glihen in
der Metallurgie. Nach dem Erhitzen eines Metalls sorgt die langsame Abkuhlung
dafur, dass die Atome ausreichend Zeit haben, sich zu ordnen und stabile Kristalle
zu bilden.

 Ubertragen auf das Optimierungsverfahren entspricht die Temperatur einer
Wahrscheinlichkeit, mit der sich ein Zwischenergebnis der Optimierung auch

verschlechtern darf.
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Untersuchungsgebiet
mit existierenden Wetterstationen

St_Catherine

Legend
@ Station
:I Boundary

DEM

Height in meters

e High @ 2641

(¢) OpenStreetMap.and
conlriﬁulqrs, Creali\(‘e
Commc‘:néaShare Alike License
(CC-BY-SAJ .

— Low : 0

Coordinate System: WGS 1984 UTM Zone 36N
Projection: Transverse Mercator

Datum: WGS 1984 StUdy Area Map
False Easting: 500,000.0000

False Northing: 0.0000 Kilometers
Central Meridian: 33.0000

Scale Factor: 0.9996 0 20 40 60 80 100

Latitude Of Origin: 0.0000 Created by Hashmatullah Hazratzai

Units: Meter Data Source: TanDEM-x Digital Elevation Model Date: 2/11/2019
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Ablaufdiagramm

Height class 1 Height class 2 Height class 3

Stations . Stations - Stations Vart I‘

| IC S — T S

| Indexes I | Indexes I I | Indexes I

I

Stations Vari — A AP |

Shapefile | ariogram I _l riging |—| ccuracy I—|

| Indexes = Percentage
of total area

| Boundary = with AP

Remove 1

SS::::;;IZ stationin —I Kriging |—| Accuracy I—' AP I
sequence
q Percentage AP % with all stations —
| Indexes } of total area |— AP % with currently
with AP removed station
| Boundary }

SA=Simulated annealing

AP= Acceptance Probability

ArcGIS N Koordinaten der Regenmesser
R & R-Studio Digitales Gelandemodell (TanDEM-X 2017 )
Microsoft Excel Niederschlagsdaten Uber 40 Jahre
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Aktuelle Verteillung Regenmesser

Beitrag der einzelnen
Stationen und
Verteilung des
Akzeptanzniveaus

Legend

@®  Station
—— AP Percentage
:I Boundary

AP

Percentage
po High 1 94.7634

B Low: 77.8032

Coordinate System: WGS 1984 UTM Zone 36N = - = .

Projecon; Transverse Mercator AP Analysis and Stations Contribution
atum: WGS 1984

False Easting: 500,000.0000

False Northing: 0.0000 Kilometers
Central Meridian: 33.0000
Scale Factor: 0.9996 0 20 40 60 80 100
Latitude Of Origin: 0.0000 Created by Hashmatullah Hazratzai
Data Source: TanDEM-x Digital Elevation Model Date: 2/18/2019

Units: Meter

Acceptable Probability = 0.85
Total Area with AP = 85.964%

Dietrich Schréder | 16. ESRI-Anwendertreffen BW 127-06.2019 | Folie 12




Hochschule fir Technik Stuttgart

Rea“Slerung Python Script fur ArcGIS
S s - = | mitAnbindung an R

@ rout shapefie Final_SA

# Input Boundary

% Raster

! e File History Resize
ol

® Range
= Spatial Simulated Annealing

Variogram Model
3]
® No of Statons to Add

® Iteratons

% Max [teration without Change

% Output

oK Cancel Environments... << Hde Help Tool Help

Iterations = 88

Criterion = 2.5078 (Best Criterion = 2.4852)
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Legend
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Ergebnisse
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Erste Erfahrungen mit dem Einsatz von ArcGIS Pro
In der Lehre

Einsatz von ArcGIS Pro im Masterprogramm Photogrammetry
and Geoinformatics im Wintersemester 2018/19

BB oo s

ArcGlS Pro - AfricanPopulationDensity_Project - Map ? —
Map Insert Analysis View Edit Imagery Share

X . .
e o - BEVOIKErungsdichte
cut 46_ @ [;m ’Cl)’ HE 5 EO = E attributes | o4 & Pause [%u) e .
: — o Y @E W[ = ) Sl ; .

Copy = Clear 5% View Unplaced Remove

Paste Explore Bookmarks Go  Basemap Add Add  Select SelectBy SelectBy Infographics Measure Locate Convert To | Download

- CopyPath || = & - Texy - Datav Presst~ - Attributes Location - - £ More - Annotation  Map -
Clipboard Navigate [ Layer Selection [ Inquiry Labeling Offline
Contents [E] Map2 Layout
T |Searrh

=0/ Heék
Drawing Order
4 [F] Map
[[] Werld Ocean Reference

b [7] Capital Cities

Rivers

ne_50m_sdmin_0_countries
Population Density
Low (=50)
Mid  (£200)
M High (>200)
4[] PopulationDensity
|

[ ! afpopdensity.tif
World Ocean Base

33.2941958°W 44.1105842°5 v

EA ne_30m_admin 0_countries [ Table  EE Capital Cities %

Field: BF Add [ Delete FE Calculate | Selection: & Switch =
4 OBIECTID | Shape scalerank natscale | labelrank | featurecla | name namepar namealt diffascii nameascii

Iﬂ Point 6 30 0 | Admin-0 capital Moroni 0 |Moreni i

28 Point 4 50 0 |Admin-0 capital Kigali 0 Kigali

31 Paint 4 50 8 | Admin-0 capital Mbabane 0 Mbabane

- : - (24

B 0 of 59 selected Filters: Wl -— + 100% - |2
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Bearbeitung von Ubungen und Miniprojekten mit Schwerpunkten:
- Datenintegration

- Geoprocessing

- Netzwerken (Network Analyst)

- Rasterdaten/Digitale Gelandemodelle (Spatial Analyst)

- ModelBuilder

- Kartenlayout

T] Layout2

| Seoprom=s=ng """ Location Analysis
® Smooth Polygon _ GeoprOCeSSIng
== Parameters | Environments

Input Features
Reduce_AOI_6

‘A Output Feature Class
Reduce_AOI_6_Smooth

Smoothing Algorithm
Polynomial Approximation with Exponential Kernel (PAEk ~

|||||||||

Smoothing Tolerance
20 | |Meters ¥

Input Barrier Layers @
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Bearbeitung von Ubungen und Miniprojekten mit Schwerpunkten:
- Datenintegration

- Geoprocessing

- Netzwerken (Network Analyst)

- Rasterdaten/Digitale Gelandemodelle (Spatial Analyst)

- ModelBuilder

- Kartenlayout

GIS PRACTICE WEEK

Location Analysis of a new Dump

Location Analysis
mascresnamason | - KArtenlayout

in the area of Leonberg and
Gerlingen

Produced by:
Gabriel Berdou
Sebastian Ojeda

Date: 25/01/2019

—————

N N
o 0.75 1.5 3
Kilometers

Scale: 1:60,000
1 i equals 1 kil
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Bearbeitung von Ubungen und Miniprojekten mit Schwerpunkten:

- Datenintegration

- Geoprocessing

- Netzwerken (Network Analyst)

- Rasterdaten/Digitale Gelandemodelle (Spatial Analyst)

- ModelBuilder

- Kartenlayout
PV-Analyse LiDAR-Daten
3D-Visualisierung

534 Feature Layer

J \agefy Share Appearance Labeling Data

74’ ; N | L Field | Height - | (X [I_— | ‘

»
Type Unit |Meters Face Lighting

Symbology a
= ulling ~ ~

% Import

. Drawing Extrusion 3D
1 Mq‘llp_?;D X Layout2 5 Layout3
Energy (kWh/ year)= 8m2* 0.15* 1102 kWh/m2 /year * 0.75=991.8 kWh

suitable_A WERT Solar_irrad = E_estimate - | Potential
3106 |Einstrahlung = 1103 [... 1103 385415.775 High_potential
1654 Einstrahlung = 1103 [... 1103 205240.725 High_potential
865 Einstrahlung = 1102 [... 1102 107238375 High_potential
796 Einstrahlung = 1102 [... 1102 98684.1 High_potential
i 773 Einstrahlung = 1103 [... 1103 95919.6375 High_potential
Goug_potsntial 602 Einstrahlung = 1102 [... 1102 74632.95 High_potential
f ? - High_pOtentiaI 556 Einstrahlung = 1102 [... 1102 68930.1 Good_potential
=3 No_potential = :
476 Einstrahlung = 1102 [... 1102 59012.1 Good_potential
' 449 | Einstrahlung = 1102 [... 1102 55664.775 'High_potential
377 Einstrahlung = 1102 [... 1102 46738,575 High_potential
362 Einstrahlung = 1103 [... 1103 44919.675 High_potential
357 Einstrahlung = 1103 [... 1103 44299.2375 High_potential
314 Einstrahlung = 1102 [... 1102 38928.15 Good_potential
208 Einstrahlung = 1103 [... 1103 36978.075 High_potential
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Bearbeitung von Ubungen und Miniprojekten mit Schwerpunkten:
- Datenintegration

- Geoprocessing

- Netzwerken (Network Analyst)

- Rasterdaten/Digitale Gelandemodelle (Spatial Analyst)

- ModelBuilder

Kartenlayout

Sichtbarkeitsanalyse
Staudammmauer

] Elevation Surface

m Map  Insert  Analysis  View  Edit  Imagery  Share | Appearance

E| Vertical Exaggeration 150 % [/] Shade Relative To Light Position
[ ] Apply Flst Shading For TIN Data
[] Navigate Underground

Swipe  Surface Color

Effedts Drawing Surface
Loy (Bl
T -
Conwert Link Cataloc
= Views = Pane
En' To Global Scene
Eﬁ To Local Scene

A0

"5 To Basemap
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Erste Erfahrungen mit dem Einsatz von ArcGIS Pro
in der Lehre

Benutzeroberflache
« GewoOhnung fur Einsteiger einfacher als fur erfahrene ArcGIS-Nutzer

Hauptvorteile
* Multi-Window
« 3D-Integration

ArcGIS Pro

@ ArcGIS Pro has stopped working

Click "Send Report” to help us fix the problem. We analyze every report.

Flease provide your email address in case we have follow-up questions or a solution to share with you. It
will be used for purposes related to this matter only.

Probleme: “M

- keine Personal Geodatabase

- Generierung des Netzes flr den Network Analyst il i oo sison

- Arcade (noch eine Programmiersprache ...)
- ...und ab und zu
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—Hochschule
i Technik
Die Geodasie-Studiengange an der HF T-Stuttgart! 5 tu HQQ ‘rt

Wo kann man sowas studieren?

Bachelor Vermessung und Geoinformatik
Master Vermessung
Master Photogrammetry and Geoinformatics

Sie kennen jemanden der sich fur ein Studium interessiert?
Sprechen Sie uns an, geben Sie die Information weiter!
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Vielen Dank fur lhre Aufmerksamkeit

Fragen
- oder lhre Erfahrungen mit ArcGIS Pro




