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DTM Data

Who? Where? When?

Population

, Location
Internally displaced persons

Returnees
Migrants

Sites and Camps
Transit points
Place of Resettlement
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What? How?
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Mobility Needs / Vulnerabilities Conditions
Internal Flows Intersectoral Needs Infrastructure
Cross-Border GBV and Protection indicators Livelihoods

Spontaneous or Organized
Displacementand Returns
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DTM in numbers

tracking and monitoring
displacement and needs of over

22 million

internally displaced
persons

S

17 million

Returnee IDPs
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DTM in numbers

Salvador . ' Nepa =) &
Nicaragua i - Mvanm Federated States of
Antigua and Barbuda A oy i -

Indonesia

‘ Vanuatu

A Global DTM Support Team (10)

‘ Inactive at the time of publication (10) Centre for Humanitarian Data Regional Office Buenos Aires Regional Office Panama
X A e at time of survey, st ye e ut su y t availa | HQ Geneva Regional Office Cairo Regional Office Vienna
’ N y estal d(7) IOM London Regional Office Dakar

Regional Office Bangkok Regional Office Nairob
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DTM numbersin 2018

4,425

Data Collectors

FIELD HQ/Regional 1 2 8] 7 62

Other 04 7 T 03

™ 12 whE pEE 10 Key Informants

Reporting 15 PREFF 07

Analysis 15 Fii P03 Female
GIS 19 TRFRET T 04

Database 40 TRRERPEDRRTT P o4

Coordination SO LLEL LD LR L EL] o5

Operations 85 pEffrRraRepRORRAPIDREFRDPI 0D 704

Paper versus Digital Platform for Data Collection*

Paper Only Combination

Digital Only

1,131 303 PN
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Repgrts Datasets
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Nigeria IDP network

Datasince Dec 2014 to present
Destination places by LGA

Departure by State
y ; ':0 | X
5 O o
"% % ¢ A DepartureState
@ Destination LGA
100 1K 10K 100K M 10M

Total number of IDPs
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Nigeria IDP predictions

total of IDPs by LGA figures for Borno State in August 2017

Bayo - B predicted WM actual

Shani -l
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Migration flows

a1 eo
a Leone
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Anomaly detection for migration flows
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Number of migrants (x100 individuals)

Concept
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50 100 150 200 250 300 350

Seasonal trends included
Cross validation with anecdotical information
Report from WCA anomalies

Anomaly detection for migration flows

Actual implementation
(migration.iom.int)

Kalait

Chad / Ennedi Ouest / Mourtcha

lAnnuaI = ©pDestination | Departure

1000
®
500
]
0
14 Aug 08 Oct 01 Dec 05 Feb 15 Apr 11 Aug

TCD

 AnomalyDetect App available soon
* Methods: BoxPlot, Moving Median, Spectral method, RNN
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Displacement: Urban vs Rural

Population Density* Urban/Rural disaggregation of DTM data

I—lOK
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urban
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rural
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Inhabitants per km

Clinie Hospital Market Drinking water School

IO'O]_ Arrival IDPs Fled IDPs

*Taken from WorldPop Population Density Thresholds

100 inhabitants/km’ 320 inhabitants/km’ 1,000 persons/km’
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acement: Urban vs Rural
Nigeria Ethiopia

urban . urban
peri-urban peri-urban
rural rural
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Displacement: Urban vs Rural

Nigeria IDP Demographics Ethiopia IDP Demographics

rural female
urban female

rural female

rural male urban male

rural male
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Drone imagery and GIS

A INTER SECTOR = < 3 : N - - - - .
BANGLADESH: Cox’s Bazar refugee population as of 25 Mar 2018 ISCG | &%= PERCE B TR : : Rohingya refugee camp in Cox's Bazar, Bangladesh

compared with the size of the city of
Geneva, Switzerland (18 October 2017)

@

International Organization for Migration (IOM)

The UN Migration Agency
Kutupalong - Balukhali Expansion Site

- 618,000

Camp 14/Hakimpar:

Chakmarkul

12,600

Camp 16/Bagg’hona/Pouboma

22,100

Why
Unchiprang

15”"35"“0'0 N\ 22,100

~

Shelter mapping overlaysd\wilh
imagery from original location
3 a ) !
of
Bengal
Leda MS \ ) . ,Leda Exp.
800 |\ || 26,200
( | Nayapara Exp.
NayaparaRC | \ { 3,700
19,400 :

Jadimura

|27,500°
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Drone imagery and GIS

SEPTEMBER 2017

Panchromatic satelliteimagery availability
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% Engish Creale account Login

Page Discussior

Crowdsourcing on open-data

Rasd | View source  View hsory | [Search Opes Vi a
WikiProject Bangladesh/RohingyaCrisis

pre—b—
— A1 1 Millon Ronngya renigees have ed MyanMar or Souheas! Bangladssh i e pastfew MO, FoF MOre INGMATOns, WSt Vikpee State clashes MSF, e Req Cross and Save
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11 About OpsnSteeiiag

Toos

12 Exporting OpenStisetap data
1.3 Apps for offins navigation

2 Formapgers
21 Leam to Map

Whal Inks hera
Related changes
Soacis pages

Prinatle varsion

Humanitarian Open Street Map Team (HOT) and

Cilethi page 222 Mapping pathe.

Java Open Street Map software (JOSM) el

There are only a few roads passable by a car or any other four wheel vehicle. So most of the ways are paths

& « For the footpaths we use highway=pain
¥ Java OpenStreetMap Editor X il = "‘m" h"n

« For the main fooipaihs we use highway=irack and motonway=no
File Edit View Tools Selection Presets Imagery Windows Audio Help W el 7

« For the few roads passable by car we use highways=residential or where appiicable highway=unclassifiedteriary/secondary
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Tasks to map

-

A umap map has been cre:

1o have a global overviewd? of what has already been mapped since the last available IOM drone imagery, validated and where. Please contact - g Giraud colin (o )if you have
suggestionsicommentsiquestions. A second stage of validation is under process as the mapping was spiltinto two parts (buiings and 10ads). You wil aso find the stage of this on this Umap map.
Number of Date of Entities to
project B e Imagery map | Mopped | Validated
Select objects for which to change tags. " = =
#8910 ladech Rafuges e Buldings. | 100% | 100%
Update roads.
i = 2 o
wzg B ge NW of ey from 10M 07/0672018: - ::‘ms T [
¥ desh Refuges Crisis ing - NW of T | Buikding
7 N warsep | DA ittt i FeSpessr 9 100%  100%
_ _ Update roads.
+ add Bea [ B2 #4768 ngia jgea Crisis - area 23) Buildings | 100%  100%
1 1 Drone Imagery from IOM 25/042018: - -
9 =V Selection 1] #4688@ | Bangled = Tokna( (now area 22) s Buildings | 100%  100%

hitps /tdes

png !
#4651 Bangladesh Refugee Crisis - Teknaf camp shetters (new area 21) Buidings | 100%  100%

L Select v || (g Search v || [ History

[ . Relations: 6 )

@3 boundary[10] (‘Camp 1£7, 5 members, incomplete)
3 boundary[10] (‘Camp 2€7, 6 members, incomplete)
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https://wiki.openstreetmap.org/wiki/WikiProject_Bangladesh/RohingyaCrisis
https://wiki.openstreetmap.org/wiki/WikiProject_Bangladesh/RohingyaCrisis

Machine learning meets
photogrammetry:

Pix4D photogrammetry software
puts machine-learning tools for
photogrammetry applications in your
hands so you can classify 3D point
clouds.

Point classification

Building: vertical structure or |arge stand-alone infrastructure

High vegetation: trees or bushes which are taller than around

half a meter
Human-made objects: artifical objects above ground d

. Roads: surfaces covered with asphalt

Ground: soil, extremly short grass or scattered lawn
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https://www.pix4d.com/

@ ARCGIS_Imagery_Process _January2019.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Dgas Bx» & - [11237 Y4111 sl F

IR0 PR O | BDERMBZ g ® o Hime: PageTert~ o  Classification - N 5 [ETOMNPM Kuty Test Area~] B & 50 g

Editor g i 5 spping-[O]m [0 L B - K- G- ¥ 7 5 8, g Distributed Geodatabase » g _—
RAS Geometry ~ RAS Mapping~ w¢ 8¢ LIl & o < &2 ApUtilities~ Help~ o * Drawing | L3 B C- A~ |10) Anal VIW /B 1 u A-®. 2. ¢ . Georeferencing~ ) :] s THE SCIENCE OF WHERE"™
QLEaAMQI & B o badl R R 5 | TemainP g~ Temain - P ing~ Attribute Tools > Network Tools = ApUtilities~ 7S, 2 @, =} X RS @ B 7 Hep &

Table Of Contents 2 x b . 2. 1B 18 5. (6, 17, 8, (% 10 (112 |13 |14 _|15_|16_[17 |18, 15|20 |21_|22 |23 |24 |25 |26 _|27 428 (29 |0_31_[32 |33 |34 [35_|% |3 [38_[3_[0_[41 [ [ |4 [5_[%] GIS SOftwa re as ESRI Arcmap

0S8
01 - Pointcloud:

= &4 01 - Point cloud dlassification
= @ IOM_NPM _Kutu_Test_Area_Jan2019.lasd

Dra ey 22 - Classification of geographical objects
lassification
« 2 Ground - Extraction of surface and terrain model

« 3 Low Vegetation
5 High Vegetation

+ 6 Building

+ 11 Road Surface

02 - Terrainmodel:
- Terrainmodel with ground
information for analysis

= £ 02- Digital Terrain Model
= @ IOM_NPM_Kutupalong_sites_20190110_der

e s - For site development unitand disaster
risk reduction expert
Low : 3.66282

- Analysisof areaprone tofloodrisks
03 - Drone imagery:

= £5 03 - Drone imagery
= @ I0M_NPM_Kutupalong_sites_20190110_gec

. - Geographical objects extraction as
8 Green: Band_2 shelters, infrastructures, roads,
M Blue: Band_3 .
waterbodies
=) £J 04 - Slopes
= O contour jan2019_Im - Used as background base map for map
= @ slopes_Jan2019 prod ucts

[N 0.000122182 - 541539724
[ 5415397241 - 11.50758168
[ 11.50758169 - 17.59976612
[ 17.59976613 - 23.69195056
[]23.69195057 - 29.784135
[ 29.78413501 - 35.87631944
[ 35.87631945 - 42.98386796
1 42.98386797 - 52.12214462
1 52.12214463 - 86.30606842

- Layers overlaid to orientation maps
04 - Slopes:
- For risks of landslides analysis and
sheltersinriskarea
- Analyzingthe terrain slope for
hydrology, site planning, and
infrastructure development
05 - Contourlines:
- Calculation of 1 meter contourline
based onterrain model
- Layer forfurtherrisks analysis

10 111 112 (13 |14 |15 116 |17 |18 (18 120 |21 (22 |23 |24 |25 |26 |27 |28 |23 |30 |31 |32 4

19,

= £ 05 - Contour lines

Sl | contour_jan2019_1m)

18,
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Al and ML based on UAV (drone) imagery
¢Picterra S

| Home > Kutupalong_Zone_test_Jan2018

Create Classes for your objects of
interest, Select a Class and a Drawing
Tool and start to Annotate your image

Next Tip

om - -@

shelter @

™ shelters_v2 ®

class 1 @

BEB00

shelter_v3 @
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https://picterra.ch/

PLACED IN THE WRONGHANTDS,
OUR INVENTION COULD DESTROY
THEWHOLEWORLD

\

Taken from ‘Science sans conscience’ by Klub © Warum ed. 2018



Data Science and Ethics Group

Objectives:

To identify risks and define principles/guidance for the applicability of data science
practices on humanitarian data

Define joint goals to establishing an ethical framework for data scientists to work
within when handling humanitarian data

Outputs:

|dentification of core concerns from field practitioners
Developed pilot peer review mechanism for technical and ethical considerations
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AWML Leiden
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Other IOM data initiatives

WQ M E N TRACKING DEATHS ALONG MIGRATORY ROUTES

IN DISPLACEMENT

IOM’s Global Migration ASSISTED VOLUNTARY RETURN
% Data Analysis Centre AND REINTEGRATION .Ill CTDC
GMDAC

Big Data for Migration Alliance - BD4M
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displacement.iom.int  migration.iom.

@FLOW MONITORING Europe
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