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OCEAN COLOR
MINDSET

* SINGING THE
BLUES & GREENS

e PHYSICSRULES

* BIG SPACESAND
BIG PIXELS

e SATELLITES
AND BIG BOATS

INLAND WATERS
MINDSET

« SHADES OF GREEN,
BROWN, & MORE

 WATERSHEDSRULE

« WATCH OUT FOR
MIXED PIXELS

* AIRPLANESAND
SMALL BOATS



Roughly 98% of the world’s oceans and coastal
watersfall intothe Case 1 category, and almost
all bio-optical research has been directed toward
these phytoplankton-dominated waters. However,
near-shore and estuarine Case 2 watersare
disproportionately important to human
Interests..... It isthereforelikely that Case 2
water swill receive increasing attention in coming
years.

-- CurtisMobley, 1994. Light and Water:
iat o | |

Academic Press, p. 97.



~ AS YOU MOVE INLAND,
TI—HIY!NGS CAN GET
- REAL DIFFERENT‘-’
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FIELD SPECTROSCOPY

TANK MESOCOSMS

« SPECTRON SE590
(BOOM MOUNTED)

« SPECTRALON PANEL

« PLANKTON ENRICHMENT
OR CLAY SLURRIES

« PUMPS/CIRCULATION

NATURAL SYSTEMS
« OCEAN OPTICS SE590
« FIBER OPTIC GUIDES
~_ +SPECTRALON PANEL /
&8l COSINE CORRECTED
SOLAR REFERENCE




USDA/ARS WATER
QUALITY LABORATORY
DURANT, OKLAHOMA
*TEN 80M3 TANKS
e BLACK WALLS
AND FLOOR
« ALGAL CULTURE
FACILITY

UNIV. OF NEBRASKA
AGRICULTURE
EXPERIMENT STATION
MEAD, NEBRASKA

e SIX 10M3 TANKS

« TWO 20 M3 TANKS

« BLACK LINERS



WATER ANALYSIS

CHLOROPHYLL a
 FILTRATION
« GRINDING WITH
90% ACETONE
« SPECTROPHOMETRY
« ACCESSORY PIGMENTS
WITH HPLC

SESTON
e GRAVIMETRIC
e ASHING FOR % ORG

CDOM
UV ABSORBANCE
« CARBON ANALYZER
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PERCENT REFLECTANCE
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PERCENT REFLECTANCE

* DIATOM (65 ug/L)

* GREEN ALGAE (60 ug/L)
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PERCENT REFLECTANCE
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* THE NIR PEAK (near 700 nm) i

IS THIS FEATURE 142]_ NO FILT - RED FILT
FLUORESCENCE OR ) T,
SCATTERING (OR BOTH)? 2% o
200 3: ),
| A GREENALGAE © NOFILT E /]
175 1 (~ 400 ng/L Chl a) GREEN FILT 2 FL UORESCENCE
. | RED FILT 5 2 PEAK AT 6.85 nm |
;, 125 ('l’ \ * i'. * ° V\?AVEL?.I;NGTEH (nm't)| ) )
e ' i ?
S £ 100 | ' {
cc R ISOLATION OF
<o 7 Y FLUORESCENCE
: %0 4 WITH NARROW
E 5] N PASSFILTERS:
e 5 5 5 5 s & 5 & o ¥ FLUORESCENCE
D WLZVEE)EN(‘;TH Tnm)l\ T < 8% OF TOTAL
PEAK ENERGY

(SCHALLES & SCHIEBE - IN REVISION)



’ N& .' 3} STUDIES AR .f
ANSAS LalRENCE, KASAS
|

AATOX ’“ =
TOX RESEA %

=y, . :. P

ATRAZINE BLOCKS PS Il ELECTRON TRANSFER IN
PHOTOSYNTHESIS, CAUSING A LARGE INCREASE IN
CHLOROPHYLL FLORESCENCE - WOULD THIS CAUSE AN
INCREASE IN THE MAGNITUDE OF THE NIR PEAK IN A
POND PHYTOPLANKTON COMMUNITY?
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NON-ALGAL TURBIDITY:
CLAY MANIPULATION STUDIES




PERCENT REFLECTANCE
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PERCENT REFLECTANCE
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PERCENT REFLECTANCE
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*  JAN-MAR (A)
® APR-JUN (B)
® JUL-SEP (C)
OCT-DEC (D)

PERCENT REFLECTANCE
N

CARTER LAKE (1994-1998)
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CARTER LAKE, NE - HYPEREUTROPHIC LAKE
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NEBRASKA LAKES (DALL ‘OLMO ET AL., IN PRESS)
TSS <0.1 - 214 mg/L; CDOM 4402bs 0.7-2.3; TRIPTON?2Ps(Q.7-6
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L ake Chapala
Mexican Highlands
near Guadalajara

Clay Turbid
Chl a: 6-33 ug/L
Seston: 16-163 ug/L
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PERCENT REFLECTANCE

LAKE KINNERET, ISRAEL |
PERIDINIUM BLOOM
MARCH, 1994
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YACOBI ET AL. 1995

o o o o o o
o L0 o o o Lo o Lo o L0
< < Lo Lo O O N~ N~ 0 0

WAVELENGTH (nm)



LAKE KINNERET - MARCH, 1993

R700 / R6/70

Y=1.77+408X
RZ2 = 0.96
RMS < 18 mg / m3

0 50 100 150 200
CHLOROPHYLL (mg/m?3)

YACOBI ET AL.1995



estuaries
and shelf
waters

Georiga Coast:
estuaries and
near shore waters
Highly variable
Chl a: 0.4 - 63 ug/L
Seston: 0.7 - 127 mg/L



Altamaha water shed -

Riversin this study:

e St. Marys
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MARINE INSTITUE AT
SAPELO ISLAND
Sound

(GO DAWGS!)



PERCENT REFLECTANCE
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Evergreen & mixed forest

ST. MARYS RIVER
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PERCENT REFLECTANCE
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NEW 3

APPROACH - :

ADJUSTING
FOR EFFECTS OF =~ &% "=

REFL (( AVE 650+700) - 675) / (AVE 430+575))

TRIPTON s

® ST HELENA SOUND
(AMPLIFYING) 5 | ¢ e
=
VS S
I
CDOM »
x
@)
(DAMPENING) ¢ ,
Y =4.68+42.10* X
‘' RA2 = 0.921
%2 o1 oo 0.1 0.2 0.3 04

REFL (( AVE 650+700) / 675 ) / (AVE 440 + 550))



CASE 1 WATERS
VS
CASE 2 WATERS

ARE WE
OVERSIMPLIFYING
THINGS?



