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Figure 7: Scaled differential absorption at 443 and 490 nm which is related to absorption 
by dissolved coloured organic matter (CDOM). The units are strictly arbitrary 
because of the unknown variations in phytoplankton and sediment-specific 
absorption with region and season, but approximate to absorption at 440 nm in 
units of m-1. 
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Conclusions 

The data presented here represent the state-of-the-art in remote sensing products of 
New Zealand coastal waters: i.e. they are the best quality data currently available. The 
absolute concentrations of SPM and absorption due to CDOM are unlikely to be 
precise because of the regional nature of the relationship between inherent optical 
properties and biogeochemical properties in natural coastal waters, and uncertainties 
associated with the algorithm and remote measurement process. This means that the 
onshore-offshore patterns shown in the Case 2 products in a given area may be 
expected to reflect patterns in suspended sediment and CDOM in that area, but 
comparisons of the absolute values of the products between different coastal regions 
of New Zealand are unlikely to be meaningful. The data may be broadly representative 
of the degree of influence of freshwater run-off on coastal waters, and consequently 
the data may be found to be useful within the Marine Environment Classification to 
investigate factors affecting biological and/or ecological properties of the New 
Zealand marine environment.  

The long-term average results are intuitively sensible, indicating higher concentrations 
of suspended particulate material (SPM) and coloured dissolved organic matter 
(CDOM) close to the coast than in the offshore regions. Higher long-term values of 
suspended sediment are shown to occur in the Hauraki Gulf, Hawke Bay, Cook Strait 
and along the west coast of South Island, which seems reasonable. It is not possible to 
validate these products in a more formal sense at present. 

Rigorous validation of remotely-sensed ocean colour data in the coastal zone is a 
considerable undertaking. At the time of writing, NIWA has carried out three 
dedicated bio-optical research cruises in coastal waters: (1) Golden Bay, Tasman Bay, 
the Marlborough Sounds (December 2001); (2) Bay of Plenty (June 2004); (3) 
Hauraki Gulf (December 2004). Bio-optical work has also been carried out off 
Gisborne in January 2005 as part of the Kilo Moana geological research voyage. 
Results from the latter two voyages have yet to be analysed and incorporated into the 
bio-optical retrieval algorithms.  

The authors recommend that the following work be carried out in the future to assess 
and improve the quality of biogeochemical products of New Zealand’s coastal zone 
derived from ocean colour satellite measurements: 

 

• Analysis and synthesis of existing in situ bio-optical data, with increased use 
of underwater radiative transfer modelling methods for testing optical closure 
(e.g. Hydrolight software). 
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• Further development of the Inherent Optical Property Case2 algorithm, and 
intercomparison of this algorithm with alternative Case 2 methods. 

• Validation of atmospheric correction procedure over New Zealand turbid 
waters. 

• Specialised bio-optical fieldwork in key coastal regions of New Zealand: 
Hawke’s Bay, Cook Strait, west coast South Island. 

 

References 

Babin, M.; Morel, A.; Fournier-Sicre, V.; Fell, F.; Stramski, D., Light scattering 
properties of marine particles in coastal and open ocean waters as related to the 
particle mass concentration, Limnology Oceanography, 48(2), 843–859, 2003a. 

Babin, M.; Stramski, D.; Ferrari, G.M.; Claustre, H.; Bricaud, A.; Obolensky, G.; 
Hoepffner, N., Variations in the light absorption coefficients of phytoplankton, 
nonalgal particles, and dissolved organic matter in coastal waters around Europe. J. 
Geophys. Res., 108(C7), 1-20, 2003b. 

Bale, A.J.; Tocher, M.D.; Weaver, R.; Hudson, S.J.; Aiken, J., Laboratory 
measurements of the spectral properties of estuarine suspended particles, 
Netherlands Journal of Aquatic Ecology, 28, 237-244, 1994. 

Barnes, R.A.; R.E. Eplee; F.S. Patt, SeaWiFS measurements of the moon, in 
Proceedings of Sensors, Systems and Next-Generation Satellites II, SPIE Vol. 
3498, 311-324, SPIE Publications, 1998. 

Barnes, R.A.; R.E. Eplee; M. Schmidt; F.S. Patt; C.R. McClain, Calibration of 
SeaWiFS. 1. Direct techniques, Applied Optics, 40(36), 6682-6700, 2001. 

Bricaud, A.; Babin, M.; Morel, A.; Claustre, H., Variability in the chlorophyll-specific 
absorption coefficients of natural phytoplankton: Analysis and parameterization, 
Journal of Geophysical Research, 100, 13,321-13,332, 1995. 

Bricaud, A.; Morel, A.; Prieur, L., Absorption by dissolved organic matter in the sea 
(yellow substance) in the UV and visible domains, Limnoogy. Oceanography, 26, 
43-53, 1981. 

Campbell, J.W.; J.M. Blaisdell; M. Darzi, Level-3 SeaWiFS data products: spatial and 
temporal binning algorithms. SeaWiFS Technical Report Series, NASA Technical 



  

  

 

 
Case 2 Climatology of New Zealand  15 

 

Memorandum 104566, Vol. 32. Goddard Space Flight Center, Greenbelt, 
Maryland, 1995. 

Clark, D.K., Phytoplankton algorithms for the Nimbus-7 CZCS, In: J.F.R. Gower 
(Ed.) Oceanography from Space, Plenum Press, New York, pp 227, 1981. 

Clark, D.K.; H.R. Gordon; K.J. Voss; Y. Ge; W. Broenkow; C.C. Trees, Validation of 
atmospheric correction over the oceans, Journal of Geophysical Research, 
102(D14), 17,209-17,217, 1997. 

Darzi, M., Cloud screening for polar orbiting visible and infra-red satellite sensors. 
NASA Tech. Memo. 194566, Vol. 7. S.B. Hooker and E.R. Firestone, Eds., NASA 
Goddard Space flight Centre, Greenbelt, Maryland, 7 pp, 1992. 

Eplee, R.E.; W.D. Robinson; S.W. Bailey; D.K. Clark; P.J. Werdell; M. Wang; R.A. 
Barnes; C.R. McClain, Calibration of SeaWiFS. 2. Vicarious techniques, Applied 
Optics, 40(36), 6701-6718, 2001. 

Fu, G.; K.S. Baith; C.R. McClain, SeaDAS: The SeaWiFS Data Analysis System, 
Proceedings of the 4th Pacific Ocean Remote Sensing Conference, Qingdao, China, 
28-31 July 1998, 73-79, 1998. 

Gordon, H.R.; Wang, M. Retrieval of water-leaving radiance and aerosol optical 
thickness over oceans with SeaWiFS: a preliminary algorithm. Applied Optics 33, 
443-452, 1994. 

Gordon, H.R.; Morel, A.Y., Remote Assessment of Ocean Colour for Interpretation of 
Satellite Visible Imagery: A Review, 114 pp. Springer-Verlag, New York, 1983. 

Gordon, H.R., Atmospheric correction of ocean colour imagery in the Earth Observing 
system era. Journal of Geophysical Research, 102, 17,081-17,106, 1997. 

Gordon, H.R.; D.K. Clark; J.W. Brown; O.B. Brown; R.H. Evans; W.W. Broenkow, 
Phytoplankton pigment concentrations in the Middle Atlantic Bight: Comparison of 
ship determinations and CZCS estimates, Applied. Optics, 22(1), 20-36, 1983. 

Hooker, S.B.; W.E. Esaias; G.C. Feldman; W.W. Gregg; C.R. McClain, An Overview 
of SeaWiFS and Ocean Colour, NASA Tech. Memo. 194566, Volume 1, edited by 
S.B. Hooker and E.R. Firestone, NASA Goddard Space Flight Center, USA, pp 24, 
1992. 



  

  

 

 
Case 2 Climatology of New Zealand  16 

 

Lavender, S.J.; M.H. Pinkerton; G.F. Moore; J. Aiken; D. Blondeau-Patissier. 
Modification to the atmospheric correction of SeaWiFS ocean colour images over 
turbid waters. Continental Shelf Research, Volume 25, Issue 4, 539-555, 2005. 

McClain, C.R.; J.C. Comiso; R.S. Fraser; J.K. Firestone; B.D. Schieber; E.-n. Yeh; 
K.R. Arrigo; C.W. Sullivan, Case studies for SeaWiFS calibration and validation, 
part 1, NASA Tech. Memo. 104566, Vol. 13, edited by S.B. Hooker and E.R. 
Firestone, NASA Goddard Space Flight Center, Greenbelt, Maryland, 3-8, 1994. 

Moore, G.F.; Aiken, J.; Lavender, S.J., The Atmospheric Correction of water colour 
and the quantitative retrieval of suspended particulate matter in Case 2 Waters: 
application to MERIS. MERIS Special Issue, International Journal of Remote 
Sensing, 20, 1713-1733, 1999. 

Moore, G.F.; Aiken, J., Bio-optical models and algorithms for remotely-sensing algal 
blooms, phytoplankton pigment characteristics and marine productivity in oceanic 
and coastal waters, International Journal of Remote Sensing, (in press), 2005. 

Mueller, J.L.; 39 co-authors, Ocean optics protocols for satellite ocean colour sensor 
validation, Revision 3, Volume 1, NASA Tech. Memo. 210004, edited by J.L. 
Mueller and G.S. Fargion, NASA Goddard Space Flight Center, USA, 136 pp, 
2002. 

Pinkerton, M.H.; M.P. Gall; K. Oubelkheir; K.M. Richardson; P. Hill; P.W. Boyd; 
G.F. Moore; J. Aiken; S.J. Lavender. A method for estimating inherent optical 
properties of New Zealand continental shelf waters from satellite ocean colour 
measurement. Submitted and in review, New Journal of Marine and Freshwater 
Research. 

Ruddick, K.G.; Ovidio, F.; Rijkeboer, M., Atmospheric correction of SeaWiFS 
imagery for turbid and inland waters. Applied Optics, 39, 897-912, 2000. 

Siegel, D.A.; Wang, M.; Maritorena, S.; Robinson, W., Atmospheric correction of 
satellite ocean color imagery: the black pixel assumption. Applied Optics, 39, 
3582-3591, 2000. 

Wang, M., The SeaWiFS atmospheric correction algorithm updates, SeaWiFS 
postlaunch calibration and validation analyses, Part 1, Vol. 9, NASA Goddard 
Space Flight Centre, Greenbelt, USA, pp 57-63, 2000. 


	Return to previous file: MCU5

	Conclusions
	References

	Text17: Return to previous file: MCU5


