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Surface Circulation ςRewa River
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3. Study area
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15 STATIONS from DROPS PROJECT, IRD-USP
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What are phytoplankton?
ÅMicro-plants(microalgae), just like terrestrial plants 

they contain chlorophyll and require the sunlight to 
make their own food(photosynthesis), live & grow.

ÅAlso means synthesis of organic compounds from CO2
dissolved in water;

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

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

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

Photosynthesis Sunlight

6CO2                        +    6H2 O            C6 H12 O6 + 6O2

Carbon  Dioxide      Water Sugars        Oxygen
Chlorophyll
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Phytoplankton, CDOM & FDOM 
Å Colored(chromophoric) dissolved organic matter (CDOM) 

refers to the optically measurable portion of DOM; 
Å CDOM absorbs light of short wavelengths ranging from blue to 

ultraviolet ςAbsorbance(Liquid Waveguide Capillary flow Cell) 
LWCC;

Å A portion of CDOM re-emit light and fluoresce, fluorescence 
dissolved organic matter (FDOM) ςFluorescence  measured in 
Spectrofluorometer ςproxies for dissolved organic 
carbon(DOC);

Å Non-turbid waters with little or no CDOM appears blue;
Å Distinguishes  anthropogenic or natural forcing;
Å CDOM diminishes light penetration for photosynthesis;
ÅMore CDOM will affect water clarity & phytoplankton 

photosynthetic capability
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Phytoplankton & Ocean Color Remote 
Sensing(OCRS) ςBa & Suva Lagoons

Å20 ς200 µm
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Natural forcing ï

Å Other RS Data

Å Sea surface winds, SSW

Å Sea surface height, SSH

Å Sea surface temperature, 

SST

PHYTOPLANKTONS

RS Ocean Data Maps -

IRD

https://en.wikipedia.org/wiki/Micrometre
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Ho: Phytoplankton density and 
distribution are not affected by CC

Science Questions
1. What are the seasonal patterns 

observed of chlor-a ,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?

Concerns the watersheds to lagoon transfers of dissolved 
organic matter, in particular for CDOM, FDOM, DOC.



Tools & Methods in RS

Satellite Data(NASA Ocean Color webpage):
ÅAqua MODIS archived data(IRD) for chlorophyll : 2002 ς

2010
- 2010 ς2016
ÅSSW: 2002 -2016-Quicscat vector winds
ÅSST: 2002 ς2016 ςAqua MODIS
ÅSSH: 2002 ς2016 ςAVISO altimetry data
Numerical Tests
ÅClassification Statistical Tests
ÅAssociation and cluster Tests (Singh,2012 & Hisaki, 2015)
ÅOther line analyses
- SOM(unsupervised machine intelligence test); 
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Tools & Methods

ÅIn situ water sample
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Physical tests:
Å Conductivity(salinity)
Å Temperature
Å Depth(Pressure)
Å Dissolved Oxygen
Å Chlorophyll(Fluorescence)



Tools & Methods - adopt Cecile et al., 
2014.

ÅIn situ water sample
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Particular abs./chlor-a

CDOM/FDOM

Other Tests:
Å Suspended 

matter(MES)
Å DOC

Water filtration in the lab

Å 4 set ups; 2 displayed here

Spectrofluorometry



Tools & Methods - HPLC

ÅIn situ water sample ςNASA Validation 
Program 
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Å Collection of high 

resolution in-situ data 

as inputs

Å Calibration of OC 

satellite sensors

Å Validate algorithms for 

satellite 



RESULTS PROGRESS
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RS Ocean Data Maps

Association
-Mean Daily Datasets- MODIS 2002 - 2017
-Mean Monthly SSW,SLA,SST
-Mean Annually Cluster: EOF/SOM



RESULTS PROGRESS ςIRD 

Timoci Koliyavu RS Ocean Data Maps -

IRD



{ƻΣ ǿƘŀǘ ǿƛƭƭ ǘƘŜ ǇǊƻƧŜŎǘ ŀŎƘƛŜǾŜΧ
ÅProxies: Water Quality and Clarity ------Ocean health

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

Å 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.

ÅBaseline for future studies and ongoing long term monitoring.

ÅR2R National Priorities ςLand Degradation, CC, Biodiversity
Timoci Koliyavu
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Work Done in Fiji on Chlorophyll
ÅVery little in Fiji (3 cited );

ÅA number in the Pacific(7 cited);
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Cited Works Topic& Coverage

Charpyet 
al.,1999

Pycophytoplankton biomass & community structurein 
the Great Astrolabe Reef, Kadavu- Fiji

Radenaeet al., 
1999

Sea surface chlorophyll signature in tropical  Pacific
Ocean during eastern & central Pacific ENSO events 

Cecile et al., 2014DROPS Project(same as the above)

Cecile et.Al., 
2014

CDOM and Particle composition in EasternNew 
Caledonia ; Spatial and temporal analysis of SeaWiFS 
chlorophyll in the South Tropical Pacific Ocean

Martias,2014 Dynamic of CDOM in the SouthPacific,Suva Lagoon. 
(ongoing PhD study)
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Work Done in Fiji on Chlorophyll
ÅMostly CDOM ςfocus is on the 

assessment of global transfers of CDOM 
from land to ocean 

Timoci Koliyavu

Cited Works Topic& Coverage

Cecile et al., 2016Dynamics of CDOM in the Pacific,an application of 
ocean color remote sensing

Tedettiet al., 
2016

Spectorflouresce data analysis to characterize CDOM 
distribution with dedicated algorithms from Senteniel3, 
New Caledonia.



Tools & Methods in RS

Satellite Data(NASA Ocean Color webpage):
ÅAqua MODIS archived data for chlorophyll : 2002 ς2010
ÅDownload : 2010 ς2016
ÅSSW: 2002 -2016-Quicscat vector winds
ÅSST: 2002 ς2016 ςAqua MODIS
ÅSSH: 2002 ς2016 ςAVISO altimetry data

ÅUsing python for various computational analysis
ÅClassification and cluster analyses(Singh,2012 & Hisaki, 

2015)
ÅError analyses
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Timeline
Activity J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J

Proposal

Pre-Survey

Lit. Review

A. Survey

RS Data

Analysis

IRD 

Conference

Publication

Stakeholder
Meetings

Write up

Submission

Review &
Re-Submit

Post Study

Timoci Koliyavu

Y1
ωLit. Review

ωA. Survey

Y2

ωIRD Work

ωRS Analysis 

ωLab

Y3
ωPublication 

ωThesis



Justification 
Item Justification Amount 

(FJD)

Travel cost
Actual field survey for Ba and Suva 
(16 days sampling, 2 days 
stakeholder communication & 
engagement).

Return Air Ticket Suva-Noumea
IRD Training in CDOM, SEM, Chlor- a 
and Satellite analysis from external 
supervisor

Costs of MSP Halimedaboat 
hire @$750 for 7 days 
sampling, 1 Field assistant 
@$50 for 7days; Local boat 
hire@$300 for 7 days 
USP Per Diem for 2 persons in 
Ba for 9 days @$190 and field 
assistant for 7 days@$50; plus 
cost of sampling equipment 
and other costs.
Costs of Return Air Fare
Costs of USP Per Diem@$209 
75% UN rate) facilitation for 
12 days laboratory and 18 
days satellite data works.

10,190

2,900

6,280

Equipment & Consumables
Labelling and Packaging Costs of packaging, labelling 

and storage of samples before 
sending overseas for tests

50

{ǳǊǾŜȅ 9ǉǳƛǇƳŜƴǘΩǎ ŀƴŘ hǘƘŜǊ ŎƻǎǘǎCost of sampling gallons, 
bottles, laboratory materials, 
dry bags, wet containers 
storages, wet lab books, other 
costs

200

Laptop PC and Accessories Cost of 1 laptop@$2,000 and 
accessories

2,000

Miscellaneous
Thesis Photocopying
Thesis Printing
Thesis Binding
CD-ROMs
Miscellaneous Printing & 
photocopying
Inter Library loans

Costs as per USP Research 
Student Standard

75
75
180
100
100
150

Miscellaneous 700
Total 23,000**

** Please note that the overhang costs per itemised activity will be sourced from DROPS and Research 
Office.

$10,187

$9,183

$2,750

$150 $430 $300

Total Project Cost

Actual Survey

IRD Training

Equiments

Printing

Thesis Prep

Others

BUDGET 
SUMMURY



Background - In a Nutshell 

Crédit: Earthlabs URL
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Methodology/Approach
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Remote Sensing                                                                   In ςSitu         

Physical Tests

Biochemical  Tests
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üMany cruises and in situ data

Laucala Bay cruise

ÅTemperature

ÅSalinity

ÅTurbidity

ÅFluorescence

ÅDOC (Dissolved 

Organic Carbon)

ÅBacterial counts 

(cytometry)

ÅFDOM ( Fluorescent 

Dissolved Organic 

Carbon)

Biogeochemical parameterPhysical Parameter

ÅChlorophyll a

ÅSuspended matter

ÅParticular absorption

ÅNutrients

ÅCDOM absorption

Sampling in Fiji

Analysis in Noumea Analysis in Marseille

1. Introduction 2. Aims 3. Methods used  to study CDOM 4. Perspectives with Fiji 3. Study area
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üAQUA MODIS observations
CDOM= Chromophoric Dissolved Organic Matter

DOM= Dissolved Organic Matter

FDOM= Fluorescent Dissolved Organic Matter

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

3. Study area1. Introduction 2. Aims 3. Methods used  to study CDOM 4. Perspectives with Fiji 

Jérome Lefèvre, IRD

CDOM                                             Terrigeneous organic matter
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üAQUA MODIS observations
CDOM= Chromophoric Dissolved Organic Matter

DOM= Dissolved Organic Matter

FDOM= Fluorescent Dissolved Organic Matter

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

3. Study area1. Introduction 2. Aims 3. Methods used  to study CDOM 4. Perspectives with Fiji 

Jérome Lefèvre, IRD

CDOM                                             Terrigeneous organic matter
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