LUMS

A Not-for-Profit University

Building Hydrometeorological Networks for

Irrigation Scheduling, Snowpack Monitoring and
Flood Early Warning: Experiences from Pakistan

Abubakr MuhammadPhD
with Ali Akbar Abbas (BDM)

Centre for Water NCRA

Informatics and Technology NATIONAL CENTRE OF
ROBOTICS & AUTOMATION

Agricultural
Robotics Lab

LUMS

ICTRNorkshop on Communications in Extreme Environment

Nov 21, 2023



LUMS
A Not-for-Profit University

Background



Water: Mother of All Developmental Challenc
LUMS for Pakistan

A Not-for-Profit University

Sustainable # Water

Development Security
Climate Change Energy
Adaptation Security

Food /

Security




“ LUMS Two Key Questions

A Not-for-Profit University

PolicyQuestionn Will certaininterventions work?
Policymakers are seldom sure about the response to new interventions by water users

TechnologyQuestion What role can new digital technologies play?
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Cost of SDG Attainment for the Indus Basin
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Centre for Water Informatlcs and Technology

Dr Jawéiri Ahmad wins
Climate Fellowship

Net-Zero GHG & Carbon Farming

Dr Talha Manzoor wins
DAAD Grant to explore
Namal Valley
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State of Digital Divide in Pakistan
Setting the Context
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Access to Connectivity

1 90 Million 1 27 Million 3 Million 1 30 Million

Mobile Cellular Subscribers Mobile Broadband Fixed Telephone Subscribers Broadband Subscribers
Subscribers

/4

79.44% 53.14% 1.08% 54.48%

Mobile Mabile Broadband Fixed Broadband
Teledensity Penetration Teledensity Penetration

SourcePTA
Low broadband penetration
China: 76.4%
India: 63% dhdzu 2F pm:X | 0o2dzii T ¢33

Bangladesh: 75.9% (source tribune.com.ph
SourceWikipedia



https://www.pta.gov.pk/en/telecom-indicators
https://tribune.com.pk/story/2312994/countrys-internet-penetration-stands-at-54
https://en.wikipedia.org/wiki/List_of_countries_by_number_of_Internet_users
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Access to Connectivity: The Infrastructure Divide
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Zonnghetwork coverage. (Sourc&SMA Cellular network footprint of Pakistan, 2011. Source: FPF8Pakistani.p


https://propakistani.pk/2011/05/13/pta-publishes-coverage-maps-for-cellular-broadband-and-other-telecom-services/
https://www.gsma.com/coverage/#378
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Access to Connectivity: The Unserved Communities
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Theunserved communitieaway from urban centerslisconnectedrom main roads, antheyond the mountains


https://www.opencellid.org/#zoom=5&lat=30.41&lon=70.62
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Systems and IoT

Leveraging Scalable loT for Climate
Resilience
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Evolution of 10T technology In the last decade
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Source: A comparative study of LPWAN technologies for large-scale loT
deployment by Kais Mekki

Opensource projects

AREDNR
AMATEUR RADIO EMERGENCY DATA NETWORK Powe red

AREDN and HAMNET aigh-speed seltdiscovering, seif An open sourcepff-grid, decentralized, mesh network
configuring, andesilientamateur radio data networks for built to run on affordablelow-power devices
emergency communications.



https://www.arednmesh.org/
http://meshtastic.org/
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loT based Interventions

Cryosphere Research fog
Basin Scale Water|
Availability Assessment

Digital Agriculture with Integrated Irrigation Water
Soil Moisture Sensors Management Building Resilience in Data Scarce Watersheds
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loT Sensors Network
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Real World Use Cases
Innovation for Climate Resilience
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Use Case: GSM based Digital Canal Monitoring Gauges

Roadmap for Scaling upUsing
off-the-shelf modules for rapid
scalability, and reliable supply

A Constraint Dependent on GSM Connectivity chain

A Benefits Low power easy to deploy solutions

SourceT TGO


https://www.lilygo.cc/products/t-call-v1-4
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Use Case: LoRa based Digital Agriculture Sensors

3-5 Acre Plots

LoRa based devices Suitable to connect cluster of sensors at catchment
level

A Benefits
Roadmap for Scaling up
A Helps extend coverage beyond the last A Migration toLoRaWANNBIOT

GSM signal (20KM).
A Constraint Dependent on GSM Connectivity

A Development of loncostLoRaWANGateways
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Use Case: LoRa for Cryosphere and Flood Monitoring Sensors

SourceCloudREimulation
Suitable to connect a cluster of sensors at the

catchment level, evebeyond the last GSM Signal

GSM and LoRa based Devices

A Es\?ee;;tseLgRg\gvlmeewces can help extend Roadmap for Scaling up / /\
ge by Scalable mesh network, using
A Constraint Dependent on GSM/internet and open sourceéMeshtasticProject

can fail during disasters



