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Why Lakes/Reservoirs ? 
Lakes are an important component of 
the land surface, influencing the 
weather at different scales. Some 
regions can be highly influenced by the 
presence of lakes: 
Åω ¢ƘŜ ōƻǊŜŀƭ ȊƻƴŜ όмл҈ ƻŦ ǘƘŜ ŀǊŜŀ ƻŦ 
Finland) 
Åω 9ŀǎǘŜǊƴ !ŦǊƛŎŀ ŀƴŘ !ƳŜǊƛŎŀƴ DǊŜŀǘ 
Lakes 
Åω In many regions (example of the 
Mediterranean basin) dams and 
reservoirs have been constructed 

 

Lakes in 

Finland 

and 

Karelia 

region 

Lake Cover fraction 
in ECMWF  



Importance of Lakes/Reservoirs 
(Example) 

 ω 9/a²C IFS with FLAKE 

Sensitivity of 48-hour T2m 
forecasts (valid at 00 UTC) 
for LAKE compared with 
NOLAKE for summer. 

 

 ω Lƴ summer the cooling 
effect is pronounced, due 
to incoming radiation 
that is stored in the lakes.  

 

ÅÅ Lakes can release more   
latent heat than dry land 

(Balsamo et al., 2012) 



Alqueva reservoir  

Surface area of 250 km2 

Gates were closed in 2002 

 

Alentejo Region: 

Köppen classification: Csa 

Annual precipitation: 571,8 mm 

Number of days above 30ºC: 77.1 
 



Data 
SATELLITE ATMOSPHERIC 

LABORATORY 

FIELD 



FieldSpec UV/VNIR 

A Portable spectroradiometer from ASD - FieldSpec UV/VNIR was 
acquire in 2008 by Evora Geophysic Centre from University of Évora 
(http://www.cge.uevora.pt/en). 

 

Ç 325 ς 1075 nm range 

Ç   Absolute or relative measurements of light energy 

Ç   3 nm spectral resolution at around 700 nm 

Ç   1, 10, 25 and 180 degrees of view angle 

Ç   17 ms to several minutes of integration time 

 

 



FieldSpec UV/VNIR measurements 

Ç Spectral water surface reflectance over Alqueva reservoir 

Å Validation of atmospheric correction of satellite remote sensing 

reflectance 

Å Review of spectral absorption bands of biologic quantities 

 

Ç Underwater spectral downwelling zenith (ir)radiance at Evora 

Municipal Swimming complex and Alqueva reservoir 

Å Attainment of underwater ir(radiance) profiles until 3 m depth 

Å Estimation of spectral attenuation coefficient of the water column 

 

GOAL 
 

Å Implementation of remote sensing algorithms to daily monitor (or 

close) all surface area of Alqueva reservoir in terms of physical 

and biological quantities. 

 



Atmospheric correction of satellite data 

L1 : Radiation scattered by the atmosphere 

L2 : Reflected radiation from the viewed pixel 

L3 : Radiation reflected by the neighborhood and 

scattered into the view direction (adjacency effect) 
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Satellite and in situ  water reflectance 

 - FieldSpec 

 - MERIS L1 + 6S 

(atmospheric correction) 

 - MERIS L2 

R = 0.84 

RMSE = 0.0073 



Water reflectance and Chlorophyll a  

Chlorophyll a has 

special absorption 

bands that change 

the spectrum through 

its concentration 

allowing spectral 

remote sensing 

detection 



Water vs Petalite reflectance 

Itôs a mineral composed 

by silica 

The target here isn´t the boat! 

It is the dark green colored water! 



Biological algorithms 

The results of this work 

indicate that the methodology 

proposed allows the regular 

and inexpensive water quality 

monitoring, in terms of 

chlorophyll and cyanobacteria 

concentration. 

Potes et al., 2011 


