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Monitoring environmental-
related transhumance
patterns and assessing

the risk for population
displacement

Monitoring Umwelt-bedingter Muster der
Transhumanz und Risikoanalyse von
Bevolkerungsvertreibung

Neue Perspektiven der Erdbeobachtung

2. Symposium zur angewandten Satellitenerdbeobachtung
12. November 2019, Koln
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= Saisonale Migrationsbewegungen mit Nutztierhaltung

= Wichtiges agrar-6kologisches Produktionssystem

= Ermoglicht den Hirten sich flexibel auf Schwankungen der verfligbaren Ressourcen
einzustellen (gewisse Resilienz gegentber klimatischen Ereignissen wie DUrren)

» Steigende Haufigkeit von klimatischen Extremereignissen und Ausweitung des
Ackerbaus, fihrt zu zunehmender Konkurrenz um Ressourcen (Subsistenzbauern vs.
Pastoralisten)

» Konflikte, teilweise gewaltsam, im Zusammenhang mit der Verflgbarkeit von
natutrlichen Ressourcen, haben an Anzahl und Schwere zugenommen

= Konnen zu Vertreibungen mancher Gesellschaften und Bevoélkerungsgruppen fihren

l_'gﬁ © Remote Sensing Solutions GmbH 2019 OIS G iniusson
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Countries ~  Topics ~  Reports Video&Photos  Impact TakeAction About ~  JoinUs «  Give Now Herders vs Farmers: Resolving deadly conflict in the Sahel and West
Africa

Ousman Tall, Sahel and West Africa Club (SWAC/OECD)

Farmer-Herder Conflicts on the Rise in Africa

THE CONVERSATION

Arts + Culture Business + Economy Cities Education Environment + Energy Health + Medicine Politics + So
MORE READING

Violenc
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In the Sahel region of West Africa, herdsmen traditionally head south across the

Science + T

Why clashes are on the rise between farmers and
herdsmen in the Sahel

e O chon Vil mmabeos

Fulani national leader: Why our = =3 ool
herdsmen carry AK47s...

Nows s Hights

Farmer-pastoralists’ clash leaves

» ; 32 dead
Sescotun
s clans why Fuani hors gun, ongn of the
famers and ofher secunty issues. Here  the il intervew aired on Charnels Televison
P - As fireworks were lighting up the skies to usher in the New Year across the world, gunfire
¥ , do 2 S i S o B
‘would solve the problem? v was echoing out in Nigeria’s Benue State. On this night alone, 73 peaple were killed and
i ke s e oo A e g 0 e hundreds were injured after herdsmen unleashed terror in two local government areas
peopls of Enugu Stas irespecine

it ely g and| mactly nannlatad hy farmare
o who has don i Paceie him fns the s 11

A tense calm has been restored following clashes between pastoralists
and farmers in central Nigeria's Nasarawa State which left 32 people
dead, scores of houses burned, and several farms destroyed, officials told
IRIN.
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INTERNATIONAL
ORGANIZATION
oMo | FOR MIGRATION

THE UNITED NATIONS MIGRATION AGENCY

= |OM bietet in den Konfliktgebieten technische und operative Unterstitzung in
Migrationsfragen an

= Analysiert die Ursachen der Migration
» Schlagt entwicklungsorientierte Losungen vor

= |OM hat Informationsbedarf zu rdumlichen Mustern der Transhumanz und Ursachen fur
die Vertreibung von Bevolkerungsgruppen

= Derzeit gibt es nur begrenzte Informationen zu Migrationsrouten, Weideflachen,
Uberdauerungssgebieten, Heimatgebieten oder Hirtepraktiken der Pastoralisten

= VVerstandnis der Treiberfaktoren von Transhumanzmustern, mdglicher Konfliktquellen
und der damit verbundenen Verdrangungsmuster ist eingeschrankt

l_'gﬁ © Remote Sensing Solutions GmbH 2019 OIS G iniusson



Projektziele rssﬁ

» Aus Erdbeobachtungsdaten werden alle relevanten :
Umweltparameter abgeleitet. i Lo

» Zusatzdaten Uber rdumliche Besonderheiten

» Daten des , Transhumance Tracking Tool” sowie aus der
,Displacement Tracking Matrix" von IOM betrachtet.

» Analyse der raum-zeitlichen Transhumanz-Bewegungsmuster und
|dentifizierung potenzieller Konfliktbereiche

» Informationsprodukte sollen als Frihwarnsystem eine rechtzeitige
Krisenvorsorge und -intervention auf lokaler Ebene ermoglichen.

l_'_S_ﬁ ion © Remote Sensing Solutions GmbH 2019 o R A
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EO product —[Product updating frequency information benefits

Surface water Monthly water occurence Temporal, seasonal and permanent water bodies

occurrence and water availability

Drought Monthly anomalies Indication of regional drought hazard

hazard

Rangeland productivity Monthly in the wet season Grazing potentials and spatial anomalies; green
biomass availability

Bushfire Weekly in the dry season Burned areas as “no go areas” for transhumance,

Occurrence fire regimes

Irrigated and rainfed  Once at the beginning of the Shows potential conflict zones (increase of water

agriculture project use in irrigated areas could lead to decrease of
water availability)

Land cover/use and Latest data available Spatial pattern of land use and land use intensity,

popul. density land use fragmentation

Rainfall daily Spatio-temporal rainfall patterns

estimates

Identification of Daily (for a short demonstration Monitoring of activities along transhumance

transhum. corridors period) corridors, livestock migration corridors, home

ranges and important overlay areas/periods

rsﬁ ion © Remote Sensing Solutions GmbH 2019
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facebook Artificial Intelligence

1 million DigitalGlobe images tiles (64x64 pixels)
labelled by the use of OSM data
BIEI-.-..-H-IE.

|===_,==!5_
IIEIE E-IIEIE EI
I o
= =) D)
Labelled as
‘contains
building’

Training a ResNet50
(CNN, 50 layers deep) Inference

Labelled as
‘no building’

F1 score: .920

https://ai.facebook.com/blog/mapping-the-world-to-help-aid-workers-with-weakly-semi-supervised-learning
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Existing data from the
ESA CCI Land Cover
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2014

Schwarz M., Landmann T., Cornish
N., Wetzel K-F., Siebert S., Franke
J. (2019): A spatially transferable
drought hazard and drought risk
modeling approach based on
remote sensing data. Remote
Sensing, under review.
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Harmonische Analyse von Zeitreihen Irrigated agriculture
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Landmann T., Eidmann D., Cornish N., Franke J. & Siebert R youn B i S EmE T
S. (2019): Optimizing harmonics from Landsat time series 018 A TR »»'v.\'::wi
data: the case of mapping rainfed and irrigated agriculture o T -
in Zimbabwe, Remote Sensing Letters, 10:11, 1038-1046
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Spektrale Entmischung (trockene Biomasse vs. grine Biomasse
und Vegetationsdichte
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Franke, J., Barradas, A. C. S., Borges, M. A., Menezes Costa,
M., Dias, P. A, Hoffmann, A. A,, Orozco Filho, J. C., Melchiori,
A. E, Siegert, F. (2018) Fuel load mapping in the Brazilian
Cerrado in support of integrated fire management. Remote
Sensing of Environment, 217, 221-232.
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|IOM’s Transhumance Tracking Tool (TT

TRANSHUMANCE TRACKING TOOL (

Information on cattle

3,406

1,747 872 787 393
Total number Bovines Caprines Ovines
of animals Herders
Toward \e
orthern Chad
\ Toward
Sudan
Danagadji

L
' CENTRAL AFRICAN
//"l REPUBLIC
\‘«.
. = Prafecty i — Out flow of pastoralists
Legend: B Heakth centre : 3\‘“‘ fecture capital In flow of pastoralists
| Slaughter area ® Ferrick i ) —— Transhumance corridor
1{ Pasture area E : # Herders/Farmers conflict [JCountry boundary
@ Rest area Livestock market # Host communities [JProvince boundary
Livestock feeding bank | [ Vaccination park  —#= Direction of Cpép boundary
This map i for ilustrative purposes onfy. Rep and the use of ies and gecgraphical names on this mop may incude ermors and
do not imply judgment of the legal status of o terriory. nor offical jan or of these ies by IOM. Geographic coordinates of

villages and sites were collected during field assessments. However, some locations, espedally those of the sous-prefecture of Kaige-kindiria, were
evalugted remotely due to security regsons in porticukar.

Provenance of herders [ 3 Destination country of herders %
Central African Republic Chad 4%
— Sudan Central African Republic 9%
Chad Central African Republic 16%
Chad Chad 71%

DASHBOARD #I

Data collection: Septembrer 2019

Date of publication: October 2019

Information on herders

21% | 27% ‘ 31%

Men

21%

Women

5 Nationalities ‘ Girls Boys

Context and methodology

According to a 2016 assessment by the International Crisis Group on transhumance in Central
Africa, transhumance movements between the Central African Republic and Chad are among
the largest in the world. Herders are moving cyclically along traditional transhumance
corridors, both within the country's boundaries and across borders, in search of pastures for
their livestock. These movements are often accompanied by conflicts that most of the time
generate displacements of populations. As part of the prevention and management of these
conflicts, IOM is implementing a project in the département of Grande Sido (Moyen-chari
province), whose components include the tracking of transhumance movements and the
collecting of alerts related to agro-pastoral conflicts. Data is collected from herders over the
course of their journey in search of pastures for their livestock (both internal and cross-border
movements are counted). This dashboard presents results of data collections carried out in the
département of Grande Sido during the month of September 2019.

Mationalities of herders

Mumber of animals by provenance and destination

25%

‘can

Sudanese I 5%

‘ Central african | 2%
Cameroonian| 1%
TCD
Migerian | 1%
* (AR = Centrai African Republic
TCD = Chad 0D = Ouadda’
5D = Sudan SL=Sglomgt CB= Chari-Baguirmi  HL=Hodjor-Lamis
MC = Moyen-chari GR=Guéra  WF= Wodd-firg
Challenges faced by herders
27% 27%
18%
9% 9% 9% . .
| | | -
‘Conflict between Aggression Livestock price Lost of Livestodk Livestock
fluctuation livestock dizease robbery

pastoralists and
farmers
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|IOM’s Displacement Tracking Matrix (DT

HURGaY | jpraine
the former Yugoslav Republic of Macedonia

Serbia

Romania

the Netherlam:ls. .Gmeee
- ltaly
France . Tamhey
United Kingdom

Cyprus

Croatia
Slovenia Lebanon @ . Irag
Liby
El Salvador Haiti Antigua and 1 ya.
Guatemala 9 @ B=rbuds Sudan
Honduras . @ Dominics Senegal i ey South Sudan Yermnen
. Burkina Faso - Diibouti
- . Cha
Costa Rica @ colombia Guinea Ghana  Niger Somalia
Ecuzdor i) Mali o X 92
Liberia Migeria CAR Kenya
Peru. Sierra Leone Burundi  Uganda
Democratic Republic of the Conge
@ Madagascar

Malawi

Mozambique

~«15 milion 4,000 .

It is designed to regularly and systematically capture,

process and disseminate information to provide a better

understanding of the movements and evolving needs of
displaced populations, whether on site or en route.

Afghanistan
Pakistan
Bangladesh Federated States of
Micronesia
Mepal . [ ]
Myanmar Marshall Islands
Philippines
Sri Lanka .
Indonesia Papua New Guinea

Fiji

Vanuatu

00

68 countries
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individuals tracked in 2017 data collectors in the field in 2017 technical experts in the field in 2017 DTM has been active since 2004
DATA IS COLLECTED ON: HOW DATA IS COLLECTED: PRODUCTS INCLUDE:
' ™
MOBILITY TRACKING FLOW MONITORING
" 9 GIS products
m Population systematically tracks mobility tracks movement flows m g““c “m-s"xamz“d
and cross-sectoral needs in and the overall situation at key il Thematic Afles
locations of interest to target points or origin, transit locations,
& Locations assistance and points of destination REPORT documents
DTM Report, Site/Area Profiles,
Statistical Dashboard, Flow
Monitoring Analysis, Event
s Trackers
REGISTRATION SURVEYS ONLINE interactive
Needs ehsite, nd Visualizati
@ Vulner:llni‘fltiea registers individuals and gathers specific information @ ru-mli.t:nm;e gaﬁﬁ;'::
househelds for beneficiary using sampling from the
[ ] selection, vulnerability targeting population of interest )
; DATA sharin
O') Flows and programming Raw Data, amar!-]-rzad Data unded by
Exports, Lists, and Tables
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Dingolfinger Str. 9
D-81673 Miinchen

franke@rssgmbh.de

www.rssgmbh.de



