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Background



Water: Mother of All Developmental Challenges 
for Pakistan
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Policy Question: Will certain interventions work? 
Policymakers are seldom sure about the response to new interventions by water users. 

Technology Question: What role can new digital technologies play? 
{ǇŀŎŜ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŀǊǘƛŦƛŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜΣ ŀŘǾŀƴŎŜŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ ǊƻōƻǘƛŎǎ ΧΦΦ

Two Key Questions 



Cost of SDG Attainment for the Indus Basin

Å BAU: $85billion per year until 2050 for the Indus Basin
Å 13% more than BAU for SDG attainment
Å Costing Pakistan nearly $5 billion / year until 2050
Å Many options for off-setting this difference !
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State of Digital Divide in Pakistan
Setting the Context



Access to Connectivity

Source: PTA

Low broadband penetration

China: 76.4%
India: 63%

Bangladesh: 75.9%
άhǳǘ ƻŦ рп҈Σ ŀōƻǳǘ тс҈ ƻŦ ǎǳōǎŎǊƛōŜǊǎ ŀǊŜ ŦǊƻƳ ŦƻǳǊ ŎƛǘƛŜǎ ƻƴƭȅΦέ 
(source, tribune.com.pk)

Source: Wikipedia

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


Access to Connectivity: The Infrastructure Divide

Cellular network footprint of Pakistan, 2011. Source: PTA, ProPakistani.pkZongnetwork coverage. (Source: GSMA)

https://propakistani.pk/2011/05/13/pta-publishes-coverage-maps-for-cellular-broadband-and-other-telecom-services/
https://www.gsma.com/coverage/#378


Access to Connectivity: The Unserved Communities

Cryosphere Monitoring Network, Gabbin Jaba, Swat²L¢Ωǎ Hydrometry Network, Namal Valley

The unserved communities away from urban centers, disconnectedfrom main roads, and beyond the mountains

Source: OpenCelliD

Cellular towers

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


²L¢Ωǎ 9ȄǇŜǊƛŜƴŎŜ ƛƴ CyberPhysical
Systems and IoT

Leveraging Scalable IoT for Climate 
Resilience



Evolution of IoT technology in the last decade

WiFiand Ethernet-
based devices 4G IoT modules NB-IoT, LoRaWAN, SigFox

Opensource projects

AREDN and HAMNET are high-speed, self-discovering, self-
configuring, and resilient amateur radio data networks for 
emergency communications.

An open source, off-grid, decentralized, mesh network 
built to run on affordable, low-power devices

https://www.arednmesh.org/
http://meshtastic.org/


IoT based Interventions

Integrated Irrigation Water 
Management

Digital Agriculture with 
Soil Moisture Sensors

Cryosphere Research for 
Basin Scale Water 

Availability Assessment

Building Resilience in Data Scarce Watersheds



IoT Sensors Network
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IoT Sensors Network

Cryosphere Monitoring 
Network, Gabbin Jaba, 

Swat

Hydrometry Network, 
Namal Valley

Soil Moisture 
Calibration Network, 

LBDC, Punjab

Canal Monitoring 
Network, LBDC, Punjab











Real World Use Cases
Innovation for Climate Resilience



Use Case: GSM based Digital Canal Monitoring Gauges

ÅBenefits: Low power easy to deploy solutions

ÅConstraint: Dependent on GSM Connectivity

GSM Based Devices

Roadmap for Scaling up:  Using 
off-the-shelf modules for rapid 
scalability, and reliable supply 

chain

Suitable for sensors deployed far apart

Source: TTGO

https://www.lilygo.cc/products/t-call-v1-4


Use Case: LoRa based Digital Agriculture Sensors

ÅBenefits: 

ÅHelps extend coverage beyond the last 
GSM signal (5-10KM).

ÅConstraint: Dependent on GSM Connectivity

LoRa based devices

Roadmap for Scaling up:  
Å Migration to LoRaWAN, NB-IoT
Å Development of low-cost LoRaWANGateways

Suitable to connect cluster of sensors at catchment 
level



Use Case: LoRa for Cryosphere and Flood Monitoring Sensors

ÅBenefits: LoRaWANdevices can help extend 
coverage by 5-10km

ÅConstraint: Dependent on GSM/internet and 
can fail during disasters

GSM and LoRa based Devices

Roadmap for Scaling up: 
Scalable mesh network, using 

open source MeshtasticProject

Suitable to connect a cluster of sensors at the 
catchment level, even beyond the last GSM Signal

Source: CloudRFsimulation


