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Agriculture must produce more food for a growing world population in
a climate change scenario.
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Motivation

More food using the same resources implies better use of those
resources, improving water productivity, fertilizer consumption and
soil conservation.

The climate change is a threat for those resources, especially for water
and for soil conservation.

The change of the societal/environmental conditions make tradition
less valuable. Agriculture must be technology & science based.

Water reservoirs provide a basic resource: water. Their management
must be based on the best forecasts of water inputs, consumption and
storage.



To develop an operational platform capable of optimizing water
management in dam reservoirs considering the multiple uses of water.

Available tools:
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• Volume storage in real time

• Weather hindcast and forecast

• Water consumptions

• Catchment inflows

• Catchment loads to reservoir

• Water quality in reservoir

• Floods and drought management

Objectives



Consortium members

Instituto Superior Técnico

Federação Nacional de Regantes de Portugal

Associação de Regantes e Beneficiários do Vale do Sorraia

AQUALOGUS, Engenharia e Ambiente
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Instituto do Mar



• Main water uses: 

Irrigation district
15 360 ha
Main crops: Maize, 
Rice, Olive

Coruche
19 950 inhabitants

Ponte de Sôr
16 700 inhabitants

Samora Correia
17 123 inhabitants

• 2 reservoirs

Montargil dam
164 hm3

Maranhão dam 
205 hm3

• Sorraia’s River Basin: 7.730 km2

NDVI map
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The Study area

irrigation, urban supply



The OMEGA platform

Available at http://omega.maretec.org/

Reservoir water storage
(public data)

http://omega.maretec.org/


The OMEGA platform

Available at http://omega.maretec.org/

Weather forecast

http://omega.maretec.org/


The OMEGA platform

Available at http://omega.maretec.org/

Weather hindcast 
(weather data)

http://omega.maretec.org/


The OMEGA platform

Available at http://omega.maretec.org/

Catchment 
hydrology

http://omega.maretec.org/


The OMEGA platform

Available at http://omega.maretec.org/

Flood/drought 
management

http://omega.maretec.org/


The OMEGA platform

Available at http://omega.maretec.org/

Reservoir water 
quality

http://omega.maretec.org/


The OMEGA platform

Available at http://omega.maretec.org/

Reservoir water 
storage (satellite)

http://omega.maretec.org/


The OMEGA platform

Available at http://omega.maretec.org/

National coverage

Currently limited to the study area 
(the Sorraia’s River basin)

http://omega.maretec.org/


The platform displays water storage/levels in every dam
reservoirs at national level (main irrigation districts)

1. Data is downloaded 
automatically from 
the Irrigation 
Authority website 
(http://sir.dgadr.gov.pt/reservas)

14/26

1. Reservoir water storage

http://sir.dgadr.gov.pt/reservas


2. The current water storage is displayed

Week 08/03/2019 Week 09/08/2019

Legend
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1. Reservoir water storage

Week 29/11/2019

Most reservoirs are currently empty



Example of Montargil reservoir dam (2010-2019)

0

20

40

60

80

100

120

140

160

180

out/10 out/11 out/12 out/13 out/14 out/15 out/16 out/17 out/18

St
or

ag
e 

(h
m

³)

Total storage capacity

Net/Useful storage
capacity
Dead storage capacity

Maximum storage
capacity

16/26

1. Reservoir water storage



3. The platform shows also the evolution of water storage in each reservoir

Variation from the previous week

Live storage capacity (09/08/2019)

Total live storage capacity

Same week (2018)

Same week (Average of 5 years)
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1. Reservoir water storage



The platform presents meteo data measured in weather
stations located in Sorraia river basin.

1. Select weather station by 
clicking in a dot.

ARBVS

SNIRH
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2. Weather hindcast



2. Daily data of 
relative humidity, 
surface air 
temperature, 
precipitation, solar 
radiation, and wind 
speed is shown for 
the last 30 days.
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2. Weather hindcast



The platform shows the weather forecast for the basin river
using a WRF model with a resolution of 3 km.

Weather forecast 
data can be 
visualized by 
clicking in a virtual 
weather stations
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3. Weather forecast



Inflows (streamflow) and loads (nutrients) to the reservoirs
are estimated using the MOHID-Land model.

www.mohid.com 21 /26

4. Catchment hydrology

http://www.mohid.com/


Inputs: the model needs the digital terrain model (DTM), soils,
land use and weather data.
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DTM

4. Catchment hydrology



R2 0.913 R2 0.840
NSE 0.890 NSE 0.491
PBIAS -0.182 PBIAS -0.498

2001-2004
Validation
2004-2008

Statistical parameters

Calibration

Streamflow
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4. Catchment hydrology

Montargil sub-basin

Extensive calibration/validation
of model estimates



2001 2002 2003 2004 2005 2006 2007

Observed 1.40E-04 9.30E-05 7.80E-05 3.68E-05 8.38E-06 1.11E-04 1.13E-04

Modeled 8.33E-05 5.39E-05 3.72E-05 8.02E-06 5.47E-06 6.03E-05 2.60E-05

AVERAGE - ton
Calibration Validation

Sediment yield
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4. Catchment hydrology

Montargil sub-basin

Extensive calibration/validation
of model estimates



2001 2002 2003 2004 2005 2006 2007
Observed 0.259 0.331 0.270 0.297 0.965 0.605 0.349
Modeled 0.213 0.246 0.199 0.379 0.318 0.264 0.311

Calibration Validation
AVERAGE - mg/l

Phosphate concentration
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4. Catchment hydrology

Montargil sub-basin

Extensive calibration/validation
of model estimates



2001 2002 2003 2004 2005 2006 2007
Observed 0.883 0.828 1.113 1.127 0.749 1.234 1.041
Modeled 0.868 1.027 1.100 1.443 0.893 1.213 1.465

AVERAGE - mg/l
Calibration Validation

Nitrate concentration
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4. Catchment hydrology

Montargil sub-basin

Extensive calibration/validation
of model estimates



4. Catchment hydrology

Model results will be
available by selecting the
respective sub-basin.
(under development)

Streamflow



Prevent floods downstream Montargil and Maranhão
reservoir dams (under development).
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5. Flood management



Prevent floods downstream Montargil and Maranhão
reservoir dams (under development).
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5. Flood management

Nested models covering 
the area downstream 
Montargil and Maranhão 
with improved resolution



Prevent floods downstream Montargil and Maranhão
reservoir dams (under development).
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5. Flood management
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6. Drought management

Prevent droughts, by optimizing Montargil and Maranhão
water storage (under development).



Water quality modelling in Montargil and Maranhão
reservoirs using the MOHID-Water model.

Modelling sediment and nutrient interaction in both reservoirs
(Under development)

Bathymetry of Montargil reservoir Chlorophyll concentration through time
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7. Water quality



Approach I: Reservoir flooded area is continuously updated using
NDWI (Normalized Difference Water Index) computed from
Sentinel 2 images
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8. Reservoir water storage (Satellite)



y = 0.012x + 66.666 y = 0.1373x + 2.3478

R2 = 0.969 R2 = 0.979

Flooded area - Level Flooded area - Volume

Montargil reservoir dam

Main objective: update on the water surface flooded area
Water level and volumes can also be estimated
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8. Reservoir water storage (Satellite)



Approach II: To estimate the flooded area from reservoir
bathymetry and the volume-height curve.

Thus, for a given water level the user
can get a raster file showing the
reservoir flooded area

Water level height : 75 m 

Montargil reservoir

Max level height : 80 m 
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8. Reservoir water storage (Satellite)



• The OMEGA platform includes a series of tools for optimizing
water management (quantity and quality) in reservoirs used
for irrigation.

• The case study is Sorraia’s river basin but those tools can be
easily extended to other basins.

• The platform is under development but can include additional
information (e.g., estimation of irrigation needs in the basin,
provide ET maps or directly from models).
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Conclusions

• RDI can be an extension of this project to support water
management under scarcity conditions.



Thank you

More information at
http://omega-go.pt/
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http://omega-go.pt/
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