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ASD instruments for continuous 

unattended measurements in Senegal 



• Annual rainfall 416 mm  

• Mean annual air temperature 29 °C 

• Rainy season from July to October  

• The site is a typical low tree and shrub savanna 

environment with ~3%, tree cover  

• The land is used as grazed rangeland. 

• The site is flat and with homogeneous vegetation 

cover within a radius of at least 3 km 

 

 

 

Site description:  
Dahra field site in Senegal (15.40° N, 15.43° W) 
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Site description  

ASD’s form part of a larger  

instrumental setup 
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Site description  

June 
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Site description  

July 
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Site description  

August 
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Site description  

September 
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Site description  

October 
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Site description  

November 
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2 ASD FieldSpec3® 

ASD FStarget 

ASD FSref 

System setup 
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System setup 
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System setup 
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System setup 
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System setup 
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    ASD Measurement sequence  

  (every 15 minutes from 6 am to 6 pm): 

 

1) ASDref optimization (sensitivity to illumination) 

2) ASDref dark current (DC) correction (VIS/NIR) 

3) ASDref white reference measurement 

 

4) ASDtarget optimization (sensitivity to illumination) 

5) ASDtarget dark current (DC) correction (VIS/NIR) 

6) ASDtarget measurement (7 viewing angles) 
 

 

 

 

 

 

 

System setup 
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    ASD Measurement sequence  

  (every 15 minutes from 6 am to 6 pm): 

 

7) ASDref optimization (sensitivity to illumination) 

8) ASDref dark current (DC) correction (VIS/NIR) 

9) ASDref white reference measurement 

 

- 1. and 2. ASDref measurents used for  data filtering  

    (removing measurements of fractions outside 0.95-1.05) 

-   30 scans are averaged every time   

-   Full measurement sequence takes less than 1 minute 

 

 

 

 

 

 

System setup 
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Instrument calibration 

- November 

System setup 
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Instrument calibration 

- June 

System setup 
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Instrument calibration 

System setup 
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Instrument maintenance 

System setup 
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External threats 

System setup 
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ASD instruments for continuous 

unattended measurements: Some results 
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Normalized reflectance  

(fraction of the time-specific reflectance  

divided by the daily average)  

 

 

 

 for the rainy season 2011  

 (DOY 237–251)  

 

 

 

 

 

measured from sunrise to sunset  

(solar noon is around 13:00). 

Results – angular dependence 
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Normalized reflectance  

(fraction of the time-specific reflectance  

divided by the daily average)  

 

 

 

 for the dry season 2012  

 (DOY 71–85)  

 

 

 

 

 

measured from sunrise to sunset  

(solar noon is around 13:00). 

Results – angular dependence 
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From June 2015 – today:  

Measurements without data-gaps acquired  

with DC shutter turned off/removed (applied twice a year) 
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Results 
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Vegetation indices and 

directional effects  

ANIF:  

The portion of radiation 

reflected into a specific view 

direction relative to the nadir 

reflectance. 



Vegetation indices and 

directional effects  
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12:00-14:00 UTC observations 

 

Filtered data:  

ANIF >1.2 and <0.8 ≈ 20% 

15° East 

30° East 

15° West 

45° East 

30° West 

45° West 
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ASD hyperspectral reflectance data 

and savanna ecosystem properties  
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ASD hyperspectral reflectance data 

and savanna ecosystem properties  
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Dry weight biomass GPP 

Light use efficiency fAPAR 
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ASD hyperspectral reflectance data 

and savanna ecosystem properties  
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Strongest correlation: 
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• Avoid excessive use of Dark Current calibration  

• Frequent instrument inter-calibration 

• Use metal coated fiber-optical cables 

• Regular cleaning of dome (maintenance) 

 

Lessons learned and recommendations for 

ASD continuous unattended measurements 

Thank you  

– and sorry for not being there in person 


