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Biomass explains most variation in primary 
productivity

Biomass explains most variation in primary 
productivity

Standing crop (kg m-2)
0.0 0.5 1.0 1.5 2.0

N
P

P
 (g

 d
ry

 m
as

s 
m

-2
d-1

)

0

10

20

30

40
R2 = 0.623
P < 0.0001

a.

Macrocystis pyrifera (giant kelp)
NPP = 14.7 x Standing Crop

Thalassia testudinum  (turtlegrass)
NPP = 50.5 x Standing Crop

R2 = 0.7195
P<0.001

0

2

4

6

8

10

12

14

0.00 0.05 0.10 0.15 0.20

Standing Crop (Kg m-2)

N
PP

 (g
D

W
 m

-2
 d

-1
)

Can BIOMASS be determined remotely?



25 May 2006UNOLS Airborne Ocean Science 
Conference

Continuous spectral information 
permits retrieval of bathymetry 
and turtlegrass density from the 
same data set

Continuous spectral information 
permits retrieval of bathymetry 
and turtlegrass density from the 
same data set

2
(555) (555)

0.17 0.89 0.23
(670) (670)

rs rs

rs rs

R R
z

R R
   

= + +   
   

0

3

6

Bathymetry

[ ]3.8 Log (530) 1.63bLAI R= −

Leaf Area Index

( ) exp( )
( ) exp( )

u Lu
b rs

u d

E z KR R
L z K

  −
∝   − 

Bottom Reflectance

Water Column
Optical Properties

Dierssen, H., R. Zimmerman, R. Leathers, T. Downes
and C. Davis. 2003. Limnol. Oceangr., 48:444-555



25 May 2006UNOLS Airborne Ocean Science 
Conference

Seagrasses

         PHILLS

Landsat

SeaWiFS/MODIS

Spatial Scale (m)

Florida

Cuba

Lee Stocking
Island

Scaling up to Regional & 
Global Distributions

Scaling up to Regional & 
Global Distributions

• Ratio-based algorithms are 
transferable to multi-
spectral platforms 
(SeaWiFS, MODIS) for 
global coverage

• Ratio-based algorithms are 
transferable to multi-
spectral platforms 
(SeaWiFS, MODIS) for 
global coverage



25 May 2006UNOLS Airborne Ocean Science 
Conference

Landsat

SeaWiFS
MODIS

PHILLS algorithm

Scaling Up the Hyperspectral Algorithm:
Wavelengths for retrieval of bathymetry and LAI are 
compatible with SeaWiFS and MODIS, not Landsat

Scaling Up the Hyperspectral Algorithm:
Wavelengths for retrieval of bathymetry and LAI are 
compatible with SeaWiFS and MODIS, not Landsat



25 May 2006UNOLS Airborne Ocean Science 
Conference

Rrs:
SeaWiFS vs. PHILLS
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productivity of turtlegrass on the Great Bahamas 
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Maps of biomass distribution & 
productivity can be inverted to predict 

biogeochemical dynamics
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• PHILLS spectra are similar to lab measures:• PHILLS spectra are similar to lab measures:
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• Converting NDVI into absolute kelp abundance and 
productivity: 

• Optical BAI = NDVI/0.71
• True BAI = Optical BAI * 9.04
• Biomass = True BAI/13.3
• Productivity = Biomass * 14.7
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may provide additional information on age and 
condition of populations that produce floating canopies
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