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Motivation

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

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.



Objectives

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

Available tools:

* Volume storage in real time

* Weather hindcast and forecast
e Catchment inflows

* Catchment loads to reservoir

* Water consumptions

e Water quality in reservoir

* Floods and drought management
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The Study area

* Sorraia’s River Basin: 7.730 km?2
e 2 reservoirs

* Main water uses: irrigation, urban supply
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The OMEGA platform

Available at http://omega.maretec.org/
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The OMEGA platform
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The OMEGA platform

Available at http://omega.maretec.org/
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The OMEGA platform
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The OMEGA platform

Available at http://omega.maretec.org/
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The OMEGA platform

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

Plataforma OMEGA

>| National coverage
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Currently limited to the study area
(the Sorraia’s River basin)
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4 1. Reservoir water storage

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

2. The current water storage is displayed
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1. Reservoir water storage

Example of Montargil reservoir dam (2010-2019)
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é ) 1. Reservoir water storage

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

Montargil

Live storage capacity (09/08/2019) 6208 hm3 4340%
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isagem Sant@
1. Select weather station by ‘l'!i'.':m
clicking in a dot.

2. Weather hindcast

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

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

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

1D Drainage network
2D Overland Flow
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http://www.mohid.com/

4. Catchment hydrology

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

Land use classes
B Lrban areas
Agricultural area
Rice felds
Vineyard and Frud trees
. Paslures
Agricultural area with natural vegatation
== Fares
i Grasstard

Soil hydraulic characteristics
I
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.
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Extensive calibration/validation

of model estimates
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4. Catchment hydrology

Sediment yield

mr
\

10/00 10/01

Montargil sub-basin

10/02

10/03

24 /26

Extensive calibration/validation
of model estimates
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4. Catchment hydrology

Phosphate concentration

(e

E*'J..-"CI_:'r

25 /26

IO 1t [ LA

Extensive calibration/validation
of model estimates
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4. Catchment hydrology
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Extensive calibration/validation

of model estimates
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4. Catchment hydrology

Model results will be
available by selecting the

respective sub-basin.
(under development)

Streamflow-



5. Flood management

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

Prevent floods downstream Montargil

and Maranhao
reservoir dams (under development).

3-'=__’Neste_ _j-models coverlng- Bl
" thearea: downstream
' Montargll and Maran-

__ W|th |mpro d res:
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5. Flood management

Prevent floods downstream Montargil and Maranhao
\. / reservoir dams (under development).




6. Drought management

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




7. Water quality

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

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

Chorophytes (a0,

Velocities and Chlorophytes
iy sy Vertical cut O Drin

Bathymetry of Montargil reservoir Chlorophyll concentration through time
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8. Reservoir water storage (Satellite)

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

NDWI
b3 -b8 /b3 + b8

Area tot =|Pixels area * Number of pixel

'

45 N/S parallel
Sy o1 degree = 75,70 km

1,11054% 107

¥

Water if band value >=0,3 4

Mo water

Water

Calibrated using ArcGis tools
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) 8. Reservoir water storage (Satellite)

Main objective: update on the water surface flooded area

Water level and volumes can also be estimated

Montargil reservoir dam

Flooded area - Level

Flooded area - Volume

300.0

Relation between wet area and reservoir height
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8. Reservoir water storage (Satellite)

Approach Il: 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

w
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|

H

B Max level height : 80 m
. Water level height : 75 m

Montargil reservoir
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Conclusions

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

for irrigation.
?\e 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).

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



e OTIHITACAD DE GESTAD DE ALEUFEIRAS

Thank you

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