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ROLE OF WATER MONITORING IN PLANNING 
FOR DROUGHT MANAGEMENT

Measuring the influence 
of and impact on all 

parts of the hydrological 
cycle

ROLE

Constructing strategies 
for competing demands 

in all scenarios

Providing estimate for 
available resources and 

the feasibility of 
mitigation measures

Defining the 
characteristics of 

drought



Precipitation Evapotranspiration

EvaporationRun-off

Infiltration, 
percolation (soil 

moisture)

Water use 
(industrial, 
domestic etc.)

ALL PARTS OF HYDROLOGICAL 
CYCLE INVOLVED
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RELATION WITH THE DROUGHT PLAN AND 
THE CORRESPONDING CONTENT

Definition of 
hydrological/ 

agricultural 
drought

Assessment 
of drought 

risk

RELATION 
(place in the plan)

Mitigation measures and 
action plans (chapters: 

national water resources 
monitoring and impact 

assessment, development of 
new and alternative water 

sources, water conservation, 
prioritization of water supply)



APPROACHES

In situ Remote-sensing

Accurate

Localized

Applicable to all types of observations

Costly at large scale

Complex (internet of things)

Individual configuration

Applicable even at very large scale

Cost efficient

Easy to reconfigure

Not always accurate (resolution)

Limited observation purposes

Requires pre-processing
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CASE STUDY I. - LEBANON



INTEGRATED WATER MONITORING AT SYSTEM LEVEL –
LEBANON

Discharge

Quality

Demand

Infrastructure

Weather



NORTH LEBANON - IRRIGATION ZONES



WATER BALANCE APPROACH

Hydrological

Distribution
Agricultural



Flowmeters (2) -
groundwater

DATA ACQUISITION SYSTEMS Levelogger (19) – main, 
surface

Discharge app (19) 
– main, surface, 

validation

Parshall flumes (22) 
– lower level, 

surface

discharge



Solinst water levelogger
(vented pressure sensors) to 
register water level at 30 min 
frequency

Location: at intake and tail of 
the main canals (hydraulic 
water balance), at each offtake 
(agricultural water balance)

Multiple data transmission 
options (4G, USB, telemetry 
etc.)



DATA ACQUISITION SYSTEMS
water quality



DATA ACQUISITION SYSTEMS

Cordova ET stations, 
supporting the 
computation of potential 
and actual ET

Recording and logging 
weather variables at 30 
min interval (wind, 
humidity, temperature, 
rainfall)

weather



DATA ACQUISITION SYSTEMS

Validated with AquaCrop

Computed in GEE (SEBALI)

Remote sensing-based

Pre-produced, high resolution 
Land Cover/Land Use map

water demand



SOFTWARE DESIGN

Discharge

Quality

Demand (corrected ET-
based)
-/+ Weather
- Rainfall

WATER BALANCE

Supply Demand



DISCHARGE FUNCTION

Visual analysis

Numeric analysis

Analysis of 
distribution



AGRICULTURAL WATER BALANCE



CONTRIBUTION TO DROUGHT MANAGEMENT

Water demand 
based on real-

time weather data

Rainfall 
monitoring

Real-time 
inventory of 

available water 
resources

Meteorological drought

Hydrological drought

Information 
to policy-
makers



CASE STUDY II. – SRI LANKA



ON-FARM MONITORING SYSTEM FOR PADDY PRODUCTION
SRI LANKA

Water level in 
paddies

Weather

Soil moisture

Discharge



RESEARCH PILOT FOR IMPROVED
WATER MANAGEMENT IN PADDIES



Water level/ 
discharge sensor 
(ultrasonic)

DATA ACQUISITION SYSTEMS

Datalogger

Soil moisture sensor 
at two depths

Cloud-based data 
management platform



SUPPORT TO FARM PRACTICES

Land preparation

Alternate wetting-drying

Forecast-based green water use



CONTRIBUTION TO DROUGHT MANAGEMENT

Soil moisture 
observation

Rainfall 
monitoring

Water-saving 
practices for 

impact mitigation

Meteorological drought

Agricultural drought

Direct 
information to 

farmers



CASE STUDY III. – UGANDA



DISCHARGE MONITORING AT SYSTEM LEVEL
UGANDA



SETTLEMENT SCHEME IN WEST UGANDA



CROWDSOURCING-BASED DISCHARGE MEASUREMENT



ON-SPOTDISCHARGE INFORMATION

Cloud-based discharge history

Technology based on large-scale particle 
image velocimetry - !"#$%&'"()&* 

&+$,)-."/&* 0-%(&1 2)34/56 '-%7(-,

Non-intrusive, device-
independent (only mobile 

phone-based)



CONTRIBUTION TO DROUGHT MANAGEMENT

Direct information 
to farmers

Water-saving 
practices for 

impact mitigation

Hydrological drought



CONCLUSIONS



CONCLUSIONS

Selecting the right configurations of monitoring devices is a complex decision

The design must respond to the environment and context

Major and decisive factors are the following:
! location and size of the monitored area, 
! experience of data users, 
! entities responsible for the water-related mitigation measures, and 
! cost of operation and re-investment



USEFUL LINKS



TUTORIAL TO THE DISCHARGE APP



INTRODUCTION TO THE LEBANON 
MONITORING SYSTEM



INFO TO THE COMPONENT OF THE 
LEBANON MONITORING SYSTEM



THANK YOU FOR THE 
ATTENTION


