
SHADE Spectrophotometer 

 

Solar Handheld Aerosol Determination Equipment 



AEROSOLS 
 
 



What  are they ? 

 

ü Aerosols are minute particles (solid or 

liquid) suspended in the air. 

ü They have a short life so they are 

difficult to study and understand 

ü Each particle is unique.  

ü They change their size and 

composition and travel long distances 

(like African dust). 

ü They play a mysterious and important 

role in climate change. 
 

Aerosols  



Where do they come from? 

 

ü Desert dust, wildfire smoke and sea 

salt particles are naturally produced. 

 

ü Man made aerosols from a variety of 

combustion sources. 

 

ü Smog, manufacturing, farming.  

 

Aerosols  



Why are they  so important? 

 

ü Aerosols affect Earthõs energy 

budget  (direct effect) and also 

the cloud amount, lifetime, and 

microphysical and radiative 

properties (indirect effects). In 

consequence they  are changing 

climate and ecosystems. 

 

 
 

 

 

Aerosols  



Changing the  Earth́s Temperature 

ü Aerosols affect the Earthõs energy 

budget by scattering and absorbing 

radiation (direct effect). 

 

 

 

 

ü Influences clouds and precipitation 

(semi-direct effect).  

 
 

Aerosols  



ü Clouds play an important role in 

regulated climate. Without the aerosols 

the clouds could not exist. 

 

 

ü Acting as òSeedsó They can change the 

cloud properties by modifying the 

amount of clouds, making them bigger, 

brighter, and possibly also affect their life 

span.  

 
 

Affecting Clouds  



SHADE SUN 

PHOTOMETER 
 

 
 

Solar Handheld Aerosol Determination Equipment 



ü Aerosol measuring device 

ü Low cost, easy to use, portable 

device 

ü High quality measurements can be 

taken of aerosol optical depth 

(AOD) 

ü Data logger 

ü On-board processing 

ü Storage of geolocation profiles 

ü Collaboration between students,  

teachers, scientists and engineers 

from ITESM, Hampton University 

and NASA. 
 

Key Features  



ü Focused at GLOBEõs needs and 

directed to students, teachers and 

scientist alike 

ü Measure solar radiances at 505nm 

and 620nm 

Features 

ü Calibration against a Cimel sun 

photometer (AERONET) 

ü Precise pressure and temperature 

measurements  



ü Real time,  on board processing of 

photodiode voltage to aerosol optical 

depth (AOD) 

 

ü Internal sun target  

 

ü Diffuser in entrance optics decreases 

sensitivity to sun alignment 

Specs 
ü Space in memory for 1000+ 

measurements 

 

ü 128 geolocation profiles 

 

ü PC software for download, setup and 

data analysis, via USB 



ü Time/space collocated 

measurements with a fully 

calibrated Cimel (AERONET 

program) at NASAõs Goddard 

Space Flight Center 
 

üManual measurements collocated with 

a Cimel  sun photometer (AERONET 

program) at GSFC   

 

üFull day automatic measurements 

attached to a Cimel Sun photometer 
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Calibration 



üTemperature compensation of 

sensors done at NASA/GSFC 

calibration laboratory. 
 

üFilter characterization at NASA/GSFC 

calibration laboratory 
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Calibration 



ü Simple operation. 

Measurements involve 

pressing just 1 button. 

 

ü Photometer calibration 

constants can be set up 

directly from software. 

 

ü Measurements can be 

reviewed at any time. 

 

ü 3 modes:  

ü Automatic full precision 

single capture  

ü Timed interval mode 

ü Real time mode 
 

 
 

 

 

 

 

 

Operation / Configuration 



ü On board mobile data analysis 

ü A microcontroller calculates, stores 

and/or displays the following raw 

and processed data: 

ü Date(modified Julian days) 

ü Temperature (K)    

ü Pressure (mbar) 

ü Solar Elevation 

ü Airmass 

ü 505 and 620nm channels      

 voltages(mV) 

ü 505 and 620nm channels AOT 

ü Latitude and longitude 

 

Real Time Processing 



ü Software to download data  

via usb and set up parameters 

such as geolocation profiles, 

time and calibration.  

 

ü Further analysis can be done 

with the .csv file generated by 

the included software 

 

ü Matlab based data analysis 

and graphing tool for 

comparison with other 

instruments 

Post-measurement analysis 



Results Graphs 

Cimel 

Sun Photometer 



Results Graphs 



SCIENTIFIC INTEREST IN 

THE SHADE SUN 

PHOTOMETER 



SCIENTIFIC INTEREST 

üAerosol science is an area of intense scientific 

research activity today 

 

üThis implies a need for high-quality measurements 

 

üPortable instruments are exceptionally valuable for 

making useful measurements 

 



Advantages for scientific researchers 

üInexpensive (CIMEL costs ~USD 35,000) 

üCan put many in the field simultaneously to intensively 

study structure of aerosol plumes 

üCan take measurements between installed Aeronet CIMEL 

instruments 

üCan improve satellite measurements through more 

collocated ground-based sun photometer measurements 

üCan respond quickly to rapidly developing situations, e.g. 

forest fires, to make AOT measurements 

SCIENTIFIC INTEREST 



Summary 

üITESM sun photometer is a scientific-quality, low-cost, and 

easy-to use instrument for measuring aerosol burden via 

AOT 

üThis gives it distinct advantages over other instruments 

currently available 

üIt is better-suited to educational use 

üIt is well-suited to scientific use 

üSeveral members of the aerosols research community have 

expressed enthusiastic interest in the ITESM sun 

photometer. 

SCIENTIFIC INTEREST 
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