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1. Introduction
Combining  remotely sensed and  in situ observations provides an 

effective way to obtain synoptic data over a large area over a short time 
interval.  Satellite imagery provides simultaneous data over the area, 
aircraft observations may require several hours to cover the same area.  
Ground observations can provide only point samples during the remote 
observing period. 
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3. Results
3.1 Simulating Spectral Signal

3.3 Turbidity and Secchi Depth

f_R=f  (ISS, Depth, Chl_a, and OSS) 

Using polynomial curve fitting

Turbidity = a*( y2-y1)+b*                                    
Where a*= 186.59 and b*= 8.5516.  y1=reflectance at 740nm, and y2=reflectance 
at 708.94nm.  A and b were from Shafique et al. (2002).

1n n xf −+ + + +Remote sensing has been used to obtain quantitative observations 
of reflected, emitted, or back-scattered electromagnetic radiation from 
Earth’s surface using sensors carried by satellite or aircraft above the 
site of interest. The spectral characteristics of these signals can be used 
to quantitatively estimate biogeochemical, and,  in turn, 
ecophysiological properties at various spatial and temporal scales. 
However, it is not easy to interpret the signals from coastal waters 
because of the optical complexity of these so-called case 2 waters.

Figure 5: Relation between 
in- situ Secchi depth 
measurements and turbidity 
derived from reflectance at 
740nm and 708.94nm.
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In this study we obtained surface and airborne spectral reflectance 
observations of the Delaware Inland Bays simultaneously with surface 
observations of water properties. 

2. Observations
• In Situ Water Sample Measurements: Salinity, Temperature, Secchi 

Depth, Water Depth, Chl_a, Suspended Sediments (SS), Organic SS, 
Inorganic SS Phosphorous and Nitrogen

3.4 Phosphorus Derived from Estimated Chlorophyll a

Figure 6: Relation between 
in- situ Chla measurements 
and phosphorous.  
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• In Situ Spectral Measurements: ASD
• Airborne Spectral Measurements: AISA

3.2 Florescent Line Height (FLH) and Chlorophyll a Concentration

Figure 3: Comparisons between predicted (P) and in situ (I) reflectance.

flh=  y3-y1+a(y2-y1). 
3. Conclusions

This study suggests how spectral observations from airborne 
instruments can be used to derive various water constituents. 
Specifically, 

• We simulated reflectance with a function of ISS, Depth, Chl_a, and OSS 
using a polynomial curve fitting.    

• We developed algorithm to obtain chlorophyll a concentrations using 
Florescent Line Height (FLH) based on three bands, 600nm, 700nm, and 

Figure 1: The geo-stations of the Rehoboth and Indian River Bay 
survey in July 1998(left). The spectral signals (reflectances) at 20 
different wavelengths at fourteen selected stations (right)
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Where a = (x3 – x1) / ( y2 – y1) x1=600nm, x2=740nm, and 
x3=700nm.  y1,y2,and y3 are the observed reflectance at the 

respective wavebands x1,x2 and x3.

740nm.  
• We found that the Secchi depth relates to turbidity, which can be 

estimated from reflectance.  
• We illustrated that the total phosphorus may be related to chlorophyll a 

concentrations which can be estimated from FLH. 
Since the spectral shape of water leaving radiance integrates the 

optical signature of biological, chemical, and geological properties, we 
may identify some of individual radiance components as demonstrated in 

different wavelengths at fourteen selected stations (right). 
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this study. 
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Figure 4: Chla (mg/l) concentration can be determined by FLH derived
from spectral measurements with a linear regression.

Figure 2: Flight strips for the AISA spectral data showing pattern 
over Rehoboth and Indian River Bays on left, and detail over 
Rehoboth Bay on the right.


