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What are phytoplankton?

A Micro-plants(microalgae), just like terrestrial plants
they contain chlorophyll and require the sunlight to
make their own food(photosynthesis), live & grow.

A Also means synthesis of organic compounds from CO
dissolved in water;

A Base of the ocean food web providing food for wide
range of sea creatures , hence passing organic matter
up the food chain;

A Buoyant and float in upper surface of waters where
sunlight penetrates(euphotic zone);

A Organic matter return to the waters and
dissolve(DOM) through decomposition(runoff) of dead
tissues & fecal discharge.

Photosynthesis Sunlight
6CQ + 6@0‘(36 H,O,, 606,
Carbon Dioxide Water Sugars Oxygen

Chlorophyll




Phytoplankton, CDOM & FDOM

A Colored(chromophoric) dissolved organic matter (CDOM)
refers to the optically measurable portion of DOM,;

A CDOM absorbs light of short wavelengths ranging from blue to
ultraviolet ¢ Absorbance(Liquid Waveguide Capillary flow Cell)
LWCC,;

A A portion of CDOM remit light and fluoresce, fluorescence
dissolved organic matter (FDOK{EIuorescence measured In
Spectrofluorometerg proxies for dissolved organic
carbon(DOC);

A Nonturbid waters with little or no CDOM appears blue;
A Distinguishes anthropogenic or natufaicing;
A CDOM diminishes light penetration for photosynthesis;

A More CDOM will affect water clarity & phytoplankton
photosynthetic capability



Phytoplankton & Ocean Color Remote
Sensing(OCR&PBa & Suva Lagoons
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Natural forcing 1
A Other RS Data
A Sea surface winds, SSW

A Sea surface height, SSH RS Ocean Data Maps -
A Sea surface temperature, IRD
SST
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https://en.wikipedia.org/wiki/Micrometre

Overall,---------
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R S 3 N\] R I | Ho: Phytoplankton density and

distribution are not affected by CC
Science Questions
1. What are the seasonal patterns
observed of chloa ,CDOM (&
turbidity)?
2. Are these patterns affected by
natural /anthropogenic forces of
the environment?
3. How do shifts in these patterns
correspond to changes in SSW,
SST and SSH?




Tools & Methods In RS

Satellite Data(NASA Ocean Color webpage):

A Agua MODIS archived data(IRD) for chlorophyll : 2002
2010

-2010¢ 2016
A SSW: 20022016-Quicscat vector winds
A SST: 2002 2016¢ Aqua MODIS
A SSH: 2002 2016¢ AVISO altimetry data
Numerical Tests
A Classification Statistical Tests
A Association and cluster Tests (Singh,2012igakj 2015)
A Other line analyses
- SOM(unsupervised machine intelligence test);




Tools & Methods

A In situ water sample

Physical tests:

A Conductivity(salinity)

A Temperature

A Depth(Pressure)

A Dissolved Oxygen

A Chlorophyll(Fluorescence)
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Tools & Methods adopt Cecile et al.,
2014.

A In situ water sample

Spectrofluorometry

CDOM/FDOM

Water filtration in the lab
A 4 set ups; 2 displayed here

1 Other Tests:

A Suspended
matter(MES)
» |A DocC

Niskin

12816 20:78

Particular abs./chlor-a
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Tools & Methods HPLC

A In situ watersamplec NASA Validation
PrOgram A Collection of high

. A _ _ resolution in-situ data
High Performance quUId Chromatography _— as inputs
(i) |38 : = A Calibration of OC
_ satellite sensors
A Validate algorithms for
satellite
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RESULTS PROGRESS

Daily Chlor a for May 25,2017 Practice
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RESULTS PROGRHED

Jan. |57 members) Feb. |71 members|
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A Proxies: Water Quality and Clarity---Ocean health

A Demarcation of productive/polluted areas and this has
national policy implications in terms of licensing, choice of
marine protected sites, etc.

A Good indicators for primary productivity, regions for high
biological activity such as photosynthetic activity, atmospheric
carbon fixation and sequestration, upwelling of nutrient rich
waters,waterclarity(CDOM), & ocean acidification.

A Baseline for future studies and ongoing long term monitoring.
A R2R National PrioritiesLand Degradation, CC, Biodiversity
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A Very little in Fiji (3 cited );
A A number in the Pacific(7 cited);

Cited Works Topic& Coverage

Charpyet Pycophytoplankton biomass & community structuime
al.,1999 the Great Astrolabe Redfadavu Fiji

Radenaeet al., Sea surface chlorophyll signature in tropical Pacific
1999 Ocean during eastern & central Pacific ENSO events

Cecile et al., 201« DROPS Proje(dame as the above)

Cecile etAl., CDOM and Particle composition in Eastisiew
2014 Caledonia ; Spatial and temporal analysis of SeaWiF
chlorophyll in the South Tropical Pacific Ocean

Martias,2014 Dynamic of CDOM in the Soudacific, Suva Lagoon.
(ongoing PhD study)



MAP OF THE STUDY AREA




Work Done In Fiji on Chloroph

A Mostly CDOM, focus is on the
assessment of global transfers of CDOM
citdd abslan drd@ OCeRI3e

Cecile et al., 201¢ Dynamics of CDOM in the Pacifio, application of
ocean color remote sensing

Tedettiet al., Spectorflouresce data analysis to characterize CDOW
2016 distribution with dedicated algorithms from Sentengl
New Caledonia.
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Tools & Methods In RS

Satellite Data(NASA Ocean Color webpage):
A Agua MODIS archived data for chlorophyll : 2@®10
A Download : 201@ 2016
A SSW: 20022016-Quicscat vector winds
A SST: 2002 2016¢ Agua MODIS
A SSH: 2002 2016¢ AVISO altimetry data

A Using python for various computational analysis

A Classification and cluster analyses(Singh,20His&Kkj]
2015)

A Error analyses



Activity
Proposal
PreSurvey
Lit. Review
A. Survey
RS Data
Analysis
IRD
Conference
Publication

Stakeholder
Meetings

Write up
Submission

Review &
ReSubmit

Post Study

Timeline

JASONDIJFMAMIIJIASONDIFMAMIIJI ASONDJIFMAMI

ulit. Review
GA. Survey

\

J

WRD Work
RS Analysis
alLab

«Publication
wlhesis
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$150 $430

$2,750

Total Project Cost

’_$300

m Actual Survey

H IRD Training
Equiments

| Printing

H Thesis Prep
Others

Justification

ltem Justification Amount
(FJD)
Travel cost
Actual field survey for Ba and Suva| Costs of MSPlalimedaboat 10,190
(16 days sampling, 2 days hire @$750 for 7 days
stakeholder communication & sampling, 1 Field assistant
engagement). @$50 for 7days; Local boat
hire@$300 for 7 days
USPPer Diem for 2 persons it
Ba for 9 days @$190 and fie
assistant for 7 days@$50; pl{
cost of sampling equipment
and other costs.
ReturnAir Ticket SuvéNoumea Costs of Return Air Fare 2,900
IRDTraining in CDOM, SEM, Chiar | Costs of USP Per Diem@%$2(
and Satellite analysis from externall 75% UN rate) facilitation for 6,280
supervisor 12 days laboratory and 18
days satellite data works.
Equipment & Consumables
Labelling and Packaging Costs of packaging, labelling 50
and storage of samples befor
sending overseas for tests
{ dzNBS @ 9 |j dzA LIY Sy (i Cost of sampling gallons, 200
bottles, laboratory materials,
dry bags, wet containers
storages, wet lab books, othg
costs
Laptop PC and Accessories Cost of 1 laptop@$2,000 and 2,000
accessories
Miscellaneous
Thesis Photocopying Costs as per USP Research 75
Thesis Printing Student Standard 75
Thesis Binding 180
CDROMs 100
Miscellaneous Printing & 100
photocopying 150
Inter Library loans
Miscellaneous 700
Total 23.000**

** Please note that the overhang costs per itemised activity will be sourced from

Office.

ROPS and Researc|




Background In a Nutshell

Surface ocean
(0=100m)
(euphotic zone)

Twilight zone
(100 -1000 m)
(mesopelagic zone)

Deep ocean
(3700 m)

Key
® Carbon and nutrient flow

® Microbial loop

B Physical Mixing

Seafloor (benthic zone)
Reactive Sediments
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MAP OF THE STUDY AREA




Methodology/Approach @USP

PACIFIC CENTRE FOR
ENVIRONMENT AND
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Remote Sensing In ¢Situ

EXTENDEL WATER
DATASET SAMPLES

FEATUR MANAGE

DATA

USA/
IRD/France
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U Many cruises and in situ data

[

Laucala Bay cruise
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U AQUA MODIS observations CDOM= Chromophoric Dissolved Organic Matter

DOM-= Dissolved Organic Matter
FDOM-= Fluorescent Dissolved Organic Matter

CDOM Terrigeneous organic matter
AQUA adg 443 gsm 2009-06-08 01:30:00 UTC AQUA bbp 443 gsm 2009-06-08 01:30:00 UTC
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Jérome Lefevre, IRD 12


http://www.ird.nc/UR65/Lefevre/oc.modis.fiji/pix/daily/0702/fiji_0702z.html

U AQUA MODIS observations

CDOM= Chromophoric Dissolved Organic Matter
DOM-= Dissolved Organic Matter
FDOM-= Fluorescent Dissolved Organic Matter
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http://www.ird.nc/UR65/Lefevre/oc.modis.fiji/pix/daily/0702/fiji_0702z.html




