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Conceptual background of InfoRange

Rangeland-based livestock production
= makes use of mobility to harness variable resources

= uses adapted breeds with a comparable low
production potential but high productive adaptability

= requires minimal external inputs

—> High support energy efficiency

= |mprovement measures that follow an intensification
strategy largely failed in pastoral livestock production

Inforangel

Flood-irrigated rice in Thailane
(non-mechanized)

Shifting cultivation of
corn in Mexico

Pastoral productien of milk
and meat in Africa

Traditional non-mechanized
cowpea production in Nigeria

. Corn production in Mexice
4.3:1 with oxen

. Conventional soybean
4.2:1 production in US

254

Mechanized corn
production in US

Mechanized wheat

2.2:1 production in US

Mechanized large-scale
rice production in US

2.1

Conventional peanut

1.4:1 production in US

Conventional tomato

production in US ] gy

Conventional meat production j X
in US 1 .25

Conventional spinach :
production in US : 124
Pork meat preduction .
| oo [0 ]|

L L 1 L |
I T | 1 1
40:1 3021 20:1 10:1 141 1:10

Calories of food energy : Calories of cultural energy invested
Gliessmann 2007
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Conceptual background of InfoRange

& .-h,-{ : i : \ fi
Mobile livestock production is a knowledge and - OSSR N o BT R,
information intensive system, - \
e.g. accurate and timely information : \ |
" js necessary for grazing decisions
= s essential to reduce losses. "
] ,;:i " w’j‘% .--;;_f
. . 4 ; h-ln.
Internet coverage has increased in remote rangelands o
TR
ICT tools become an option to improve information K7 it
access and sharing -
- 3 ol K %

.
_(© L. Seheiterle
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Aims of InfoRange

InfoRange uses a transdisciplinary approach to:

Render digital and ICT services more relevant for
rangeland users’ immediate management decisions

= Co-develop a smartphone application
for pastoralist livestock keepers

AL
= Rangeland app b

Study locations

Bl Nomibia
B kenya

= Veterinary app

- Improves access to information
from other sources: Rangeland resource app

Velerinary service app
= Different stakeholder groups

= Telemetry and observatory data

ﬁ\fZ)raﬁgeT oo«



Key characteristics of InfoRange

1. Transdisciplinary approach
2. Interdisciplinary collaboration

3. App co-design

- ©M. Wako
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InfoRange Community Committees as a space where

* researchers and technical developers can share
updates

 communities give their feedback on processes and
outcomes, offer advice, or raise concerns

9 committees in Kenya and 4 in Namibia
* Fixed schedule for Committee meetings

* WhatsApp groups providing a platform
for continuous communication

& 2z I_ s I‘ - | “ B | : ] _:'
\,\g\ule pa" — - el 7 :-'- ") ) = . | % ] - iy . . :
(<] ° o F > . \

CRDD =:=- DITS[E v A )
Center for R hand S S/ here science meets I e N 3
DzCeﬁgp?];eniS\ﬁaécry\:ers ")o,, ,_,a"‘i"/’ S S U ) - - | L. o

- ' Net mapping in Muduva Nyangana, Namibia © B.Thanies

Restrepo, Aufderheide et al.: Collaborative Pathways: Building Transparency and Co-ownership in Transdisciplinary Research. Co-development and Transdisciplinary Approaches

30.06.2025 6
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2 Interdisciplinary collaboration

Prof. Oliver Wasonga _Prof. Hilma AmwiLelm
o s M ) B
) TECHNOLOGY
| e | PR Kenyan-German-Namibian

collaboration D. Sentamu

s. Mareike Voigts ‘

E. Mbaeva

..
S. T'|iraso

H. Hosseini

UNIVERSITY OF NAIROBI

H. Akala

A

Transdisciplinary _ CRDD

Center for Research and
research articipatory
nAMIBIA ’
UNIVERSITY
OF SCIEMNCE AMND
TECHNOLOGY |

Development in Drylands
action
research
7. Alizadeh Prof. Colin Stanley X

AGRARTECHNI§B : _ Dr. Maria Restrepo Dr. Lilli Scheiterle

WITZENHAUSEN J‘-’

R. Halakhe Prof. Abozar Nasirahmadi Prof. Brigitte Kaufmann where science meets I

Inforangel
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2. Example for Interdisciplinary Collaboration
Rangeland governance, use, classification and monitoring

Kenya: Sololo subcounty

Badana nyencha(Dense thicket with lions )
Soil type and color: Light grey soils
Common grasses: Digitaria sp.

Common trees: Acacia reficiens

Seasonal use: \Vet season

Grazing preference: Camels, sheep, goats,
cattle

Vectors: Recently pests are present due to
increase livestock settlement within the unit
Unique feature: During the wet season-
General body conditions of animals within
the unit immediately improves

Valenso Q<

Kikub Ogomdit SN

| Y QUTGUTG
% lresalBarille N et qu
Badana,Nyencha

=T Sl
B

X Kupi'Ruya

-4

5 Wayamarukaluge
Paka|Dima WBIbul

SN 7
Malbeldakafarbaifaratuy.
-y !
Wayama:Saibana

MalbelBalii

Bllle Golama Ma;!_ [ C;‘j ’j\"".

’!

dach Lakolel = sLakuu,
1 f
T/a,kb;nt-. N
aroresa, y
Dertu /
IS
Sh%nr WEENE

B

R e o
harime Fardh Bu
k. { « )
Sarba w7

- e | An

N Srgur%o.G

I}

Dilidaa;lj_aaqwrl"l

Malmaibie

® CRDD

Center for Research and
Development in Drylands

Namibia: Muduva Nyangana conservancy

Shamandimbe_Grazing Area
Shaghambabaghura_Grazing_Area RuadiBon. Pt
Shambwawa_grazing_area

ambare crop_field

Mohahe_Grazing_Area
Ndakarare_grazing_area

WPG_( rop_field
Yapi_grazing_area

Shanyashi_Village
Mughambo_Washikundiko /Grazing_Area
Maghunyonyo_grazing_area

Babis_Grazing_Area

Kamana_grazing_area Shakayeo_Grazing_Area

. = Liputa
Makora_water_pan 7 [, Shaviwe_Grazing Area L||‘)g|:t‘a
Shaushoko_grazing_area Katjinakatji_Grazing=Area
|

Geima_Village

Rutundungu Rwastarbury_Gragiad-amga

S - 1
Marwero -,
¥ Grazing_Area

pbungu. Grazing_Area
Rutundungu{i

Wildlife_zone

i

30.06.2025

NAMIBIA UNIVERSITY
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2. Example for Interdisciplinary Collaboration
Rangeland governance, use, classification and monitoring

Machine learning

Zakieh Alizadeh

Automatic classification
of rangeland vegetation
using ground-based
images

Machine learning

DidaiBu c 2 \

Rangeland maps ||nk - Sebastian Schmidt

governance LISG P o | Vegetation classification based
g on identified grazing patterns

ClaSSIflcathW aﬁd.a' 7 i oo and classified satellite data

) m\«-_; Dibu "v.:.'\'wd lla
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2. Example for Interdisciplinary Collaboration
Rangeland governance

el Y
Administrative Police, | i Chief » Peace > Well manager
CC, ACC,DCC < Z '€ committee e\
°I J\. 4 -
~ Water management
committee
Ministry of livestock
—> Shallow well
W 5
> owner
Non- L Scouts
A
Governmental = C R D D
organizations

. v v A4
° Community elders <

Herders
. s 7 (Male and female)
Ward admin o

| T 1 DITS|S
4
Key: Head of v \I

Center for Research and
Development in Drylands

W WY

_ household . where science meets [slzlsls](c}
=» Flow of info. Member of County Head of Village
= Flow of Funds Assembly
= Power dynamics ﬂ
e Influence level (0-no, 7-highest) N
[71 Community actor Member of Wifes Environmental mana
) gement

Parliament
[l Governmental actors committee Source, Wako M. et al. 2024 NAMIBIA UNIVERSITY
O

Mon-Governmental actors

OF SCIENCE AND TECHNOLOGY

Erastus et al.: Understanding the Governance Structures of Rangeland Management: Insights from Namibia’s Agropastoralist Communities. Governance of Land and Natural Resources

I 30.06.2025 10




2. Example for Interdisciplinary Collaboration
Rangeland monitoring

Pastoralists’ criteria for grazing units importance

High amount of pasture 111
Large area 63
Suitable types of trees 49
Open area 45
Pods and flowers 37
Close to water point 35
Suitable for fora 34
Dry season grazing 34
Water in wet season 34

Va riety of grass 30 UNIVERSITY OF NAIROBI

fﬁﬁar ANG eT 30.06.2025



2. Example for Interdisciplinary Collaboration

Rangeland classification

) | B

n —
Implementation
Research

Approaches/ E
User feedback |

- hiorangel
Descriptive graﬁge_
and predictive
analytics ’
Integration
Alizadeh & Nasirahmadi: Automation of Rangeland vegetation scoring using machine learning techniques. ICT and Machine Learning
Schmidt et al.: Application of artificial intelligence and satellite imagery to support pastoralists for Rangeland management. ICT and Machine Learning
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3 App Co-design

Assessment of information needs

Information needs related to routine activities of
pastoral women in northern Kenya:

= Feed management at household level and
fodder collection

Providing adequate water
Care for pregnant small ruminants and young ones
Monitor animal health

Milking and milk sale

DITS CRDD @F Warnbille®, = 5+

Center for Research and
Development in Drylands

where science meets [ollelell]

ﬁ1f2>raﬁ we! 30062025



3 App Co-design

Assessment of information needs - Volonteer informatio

4 VIFs in Kenya and Namibia each

* Provide access to internet to community members
* Available on set days in known location
e Support community with technology training

* Collect data on information requests of pastoral
communities

DITS|¢

Center for Research and where science meets fsl=tels](c}

P
CRDD '%&

Development in Drylands
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3 App Co-design

Assessment of information needs - Volontary information facilitators (VIF)

Number of pastoralists assisted by VIFs in Sololo

w
o

Pastoralist inquiries on differenttopics by gender (%) in Lower Laisamis ”

17
1
6 5
3 I ) 3 I
1 1 1

0 | l [ | l | -
11020 211030 31t040 411050 51060 611070 711080

Female

Age category of pastoralists

Number of pastoralists assisted by the VIFs in Lower Laisamis

no
()]

N
o

= Female

uMale

-
o

()]

Number of pastoralists assisted by VIFs
o

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

60 55
Percentage of pastoralists

= Animal hushandary (general) Animal welfare

= Human health
m | jvestock health (routine issues like tick prevention)
Livestock movements

u Others

= Livestock health (diseases and more acute vet issues)
= Livestock markets and marketing + transportation

Livestock nutrition

Rangeland resource management - Water, pasture etc.,

Number of pastoralists assisted by VIFs

60
51
50
40
nFemale
30 2 mMale
20 17 16 17
13

10 7 10

6

0 N I S

111020 211030 31t040 41t050 511060 61to70 71080 811090
Age category of pastoralists
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Co-design of Rangeland app

Co-design teams

= | chekuti Lolkiliku — herders of
information

= Aburtu finn borri — scouts for a better
future

= Characteristics of members:

= Trustworthiness & responsibility

Knowledge & experience

Leadership & representation

Commitment to others

Effective communication o

DITS(S

where science meets [slle]s]l=]

innovation inspired

ﬁ‘f%rahger 30.06.2025 16



3 App Co-design
Co-design of Rangeland app — High fidelity prototype

Main features of InfoRange Rangeland app

= Basic layer: Satelite maps with landmarks relevant to Inforange
pastoral land users and grazing unit borders

= Rainfall layer: Regular update of remotely sensed
spatial rainfall distribution data (TAMSAT) Create accountas:

= Vegetation layer: vegetation classification agreed
upon by users

= User generated information

- Photos and voice messages on vegetation,
poisonous plants, water availability, predators,

ectoparasites..... ()

ComPWIZ cnsahons

inspired

ﬁ\fZ)raﬁgeT oo




3 App Co-design

Co-design of Rangeland app — High fidelity prototype

& Friday, May 30

(& Poor Water Source

Date captured: 08 Jan 2025, 11:47 AM

()

COmPWIZ cnﬁahous

GOOg‘e App Version:; 0.4.1-debug

" || ISR S T B | et [T}

innovation inspired ‘U‘ @ %\
Activity Capture Animal Health
DITS(E — L - L
where science meets folclelo]l:] . . . . . .
Choice of info Pins after posting Viewing pin Viewing pin

Inforangel



3 App Co-design
Co-design of Veterinary app

Actor groups involved in the app co-design
= Livestock owners and herders

= Community disease reporters

= Governmental animal health workers

= Agrovets and other private vets

\() County Departmé T Health Services Sentamu et al. 2024

— : . Stakeholders involved in livestock reporting and response
UNIVERSITY OF NAIROBI ~COMpWIZ cReations porting P

novation inspired

ﬁ\fZaraﬁge.! Sr—




3 App Co-design

Integrating indigenous veterinary knowledge in App knowledge center

= Al Model to formalising indigenous and
scientific knowledge

= Enables a shared understanding

= Supports adaptive and intuitive user
interfaces

’

NAMIBIA UNIVERSITY
OF SCIENCE AND TECHNOLOGY

I\
Y

compwiz ereations

innovation inspired

Stanley et al.: From Local Wisdom to Digital Solutions: Enhancing Veterinary Services in Namibia.

lnforangel

12:32 PM | 0.5K8/s @ A48 12:32 PM | 0.5KB/s [ ) A4l

® £

Animal health

Al Risks Veterinary
e L HeartWater

& (® QATEPRI Heartwateris aninfectious,
non-contagious, tickborne
rickettsial disease of ruminants,

& Symptom checker: search Q

Foot and Mouth Disease (FMD)

Highly contagious viral disease of
cattle, swine, sheep, goats and
other cloven-hoofed ruminants...

Lumpy Skin Disease (LSD)

¥ " Lumpyskindisease(LSD)isaviral
¢ vectorbome disease of cattleand
buffaloes thatis characterised by...

Bovine Ephemeral Fever (BEF)

BEFis anon-contagious disease
that manifests as an acute febrile
condition that isusually mildin..

Forums Knowledge centre

o BN v 2

Activity Capture Animal health Activity Capture

12:32 PM | 0,5KB/s ®

Advisory
€ Marsabit Tick Infestation

Audio

SO > e

Ticks are a persistent menace tolivestack in the Marsabit
region, posing a significant threat toanimal health and
productivity. Thesa tiny arachnids are carriers of vanous
pathagens that can causs severa illnesses, often leading
1o significant economic losses for pastoralists

Tick-borme diseases are most prevalent duning and after
the rainy ssason when conditions are ideal for tick
proliferation. They thrive in damp, grassy areas, which are
ahundant inmary parts of Marsabit. Symptoms of
tick-borme diseases can vary but commonly include fever,
loss of appetite, weight loss, lethargy, and in severe cases,
death

v ® %

Activity Capture Animal healtn

ICT and Machine Learning
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With funding from the:

% Federal Ministry
of Research, Technology
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Limitations of already available apps: pastoral production

AFRISCOUT

* Aims at providing up-to-date information on
fodder availability

e Limited involvement of users

* Rangeland resource monitoring based on NDVI

Screen view in Afriscout from one project location in Kenya
Laisamis
Grazing Conditions

October 20, 2023

Legend / Ufunguo

Bad - Mbaya
1

Average - Wastani

Good - Nzuri
[

Road - Barabara
District borders - Mipaka ya wilaya
Grazing Areas - Maeneo ya Malisho

Rivers - Mito
——

Inforangel
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e nYa Reporting lines . Sources of data

Limitations of already available apps: veterinary service provision
SI0SURY | vovoo

BlOSURVelLLance

EE13v5En

|

|

|

|

|

|

COUNTY HQs :
1 |
|

|

|

|

Border points

Sub-County
Offices

e County wide disease surveillance systems

. . . Private AHSP Frantline workers/

* Information flows from community disease Meat inspectors i
reporters to directorate of veterinary services in stock routes,
Nairobi watering points

* Focus on disease outbreaks '

* No communication between pastoralists and e 2t

Trader CDRs

veterinary service
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