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Appendix A: Significant symbols

3. Spatial change in depth and PLC can be mapped
through time with multi-spectral data using the
methods described in this paper and if additional
multi-spectral data sets are collected at different
dates.

4. The greatest PLC habitats are found on reef tops
where gentle slopes are observed. Gentle slopes are
also observed in the least PLC habitats. In contrast,
the medium PLC habitats are associated with steeper
reef slopes.

(A I)

(A2)

Radiance measured at the multi-spectral
detector [Eqs. (A3) and (M)]
('W m-2 nm- I sr- I )

Radiance of the ocean
('W m-2 nm- I sr- I )

Refractive index of water
Conversion factor for irradiance to
radiance
Irradiance reflectance of the ocean (sr- I

)

Transmission coefficient for downwel­
ling irradiance across the air-water
interface
Transmission coefficient for the direct
component of downwelling irradiance
across the air-water interface
Transmission coefficient for the diffuse
component of downwelling irradiance
across the air-water interface
Snell transmission coefficient for radi­
ance to the camera across the water-air
interface
Water-attenuation coefficient (m- I

)

Optical extinction coefficients for aero­
sol, Rayleigh and ozone scattering for
the distance from the ocean surface to
the sensor (km- I

)

Optical extinction coefficients for aero­
sol, Rayleigh and ozone scattering for
the atmosphere from space to earth
(km- I )

Solar zenith angle in air
Solar zenith angle in water
Camera zenith angle in air
Camera zenith angle in water

'f."1I1J

R _ £,,(z)
'" - £d(Z)

For a given wavelength, }'i.. the reflectance just beneath
the water surface, R(O-), can be written as

Following Philpot (1989), the irradiance reflectance,
R(=), is the ratio of upwelling irradiance to downwelling
irradiance:

K

R~

T(a ~ IV)

where bottom albedo, A, is the value of R just above the
bottom; R.. is the value of R (0-) for an infinitely deep
ocean; K is a water-attenuation coefficient; and D is the
distribution function for the underwater light field.

In a comprehensive formula that includes transmis­
sion across the air-water interface, atmospheric effects,
solar illumination, and the conversion of irradiance to
radiance, the upwelling radiance measured at the multi-

Appendix B: Radiative transfer theory

r'A, r'R, r'oz

Osa
O:i\I'
Oca
Dc1l'

11 11,

Q

Irradiance reflectance (albedo) of the
ocean bottom (sr- I

)

Atmospheric transmittance from space
to the ocean surface (0 to ~)

Atmospheric transmittance from the
ocean surface to the multi-spectral
sensor (0 to he)
Distribution function for the underwa­
ter light field
Distribution function for the downwel­
ling underwater light field
Distribution function for the diffuse
component of the downwelling under­
water light field
Distribution function for the direct
component of the downwelling under­
water light field
Distribution function for the upwelling
underwa ter ligh t field
Downwelling irradiance (W m-2 nm- I

)

Fraction of direct sunlight to total
sunlight in the incident radiation trans­
mitted through the air-water interface
Extraterrestrial irradiance corrected for
earth-sun distance and orbital eccen­
tricity ('W m-2 nm- I)

Path irradiance due to scattering by
particles in the atmosphere between the
ocean surface and the airplane
(W m-2 nm- I )

Ocean bottom radiance
(W m-2 nm- I sr- I )
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H
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