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A new concept to derive Chl...

From:

® CI<-0.0005
5 NOMAD

dataset
005, nes0 Hu et al.
(2012, JGR)

Cl = Rrsg5 — [Rrs, 45 + (555-443)/(670-443)*(Rrsg;o-Rrs 445)]

Chl, = 10-0-4909 + 1916590 * C| 'Cl < -0.0005 sr]

Chlyc= Chlg, for Chl, < 0.25 mg m-]
Chlgc, for Chlg, > 0.30 mg m-]
axChlgye, + Bx Chl,,  [for 0.25 < Chl, < 0.30 mg m-3],

o = (Chlg, - 0.25)/(0.3 -0.25), B = (0.3 - Chi)/(0.3 - 0.25)




MODIS comparison with HOTS
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Slide from Jasmine Nahorniak, Oregon State Univ.




What's the problem?

 Only 50 HPLC data points from NOMAD were used to
relate to Chl for Chl<0.25 mg m-3

e Discontinuity in the algorithm
transition zone

* Uncertainties in gyres (<0.05 mg m-3)

Temporary solution

Instead of using the 0.25 — 0.30 mg m-3 transition zone,
use 0.175 — 0.25 transition zone. Results are good (see
Franz report), but the full-advantage of band subtraction
is compromised.




What's the approach?

Revisit regressions

Develop a sensor-independent OCI algorithm with
more data and fine-tuned regression coefficients;

Raise the algorithm transition zone and to take full
advantage of the band-subtraction design




Data and Method

I * OCI_updated
* Region: [60S~60N] . + OCI Hu

Methods

Criteria: Valid Rrs at 443, 490,
510 and 555 nm

Chl < 0.4 mg m™
y=107(230.47x - 0.4287)

Valid in situ points were griddeq
y=107(191.66x - 0.4909)
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Data and Method

Are all these field data valid, even outliers?
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Results
SeaBASS VALIDATION

Satellite Chl (mg m)

O Chl OCx
e Chl_OCI _updated

e Chl_OCI_updated

. 1
In situ Chl (mg m3)

MODIS RMSE URMSE Mean Ratio Medianratio MRE R2 logR2

OCX 77.70% 44.20% 1.24 1.05 32.00% 0.42 0.66
OCI_hu 43.90% 32.70% 1.15 1.04 25.40% 0.62 0.71
OCl_new 51.20% 37.60% 1.12 0.94 35.20% 0.59 0.71

SeaWiFS RMSE URMSE Mean Ratio Medianratio MRE R2 logR2

OCX 535.80% 54.20% 1.79 1.19 41.50% 0.01 0.33
OCl_hu 91.80% 47.20% 1.4 1.16 36.80% 0.31 0.39
OCIl_new 102.00% 49.60% 1.38 1.14 39.40% 0.28 0.39
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Results

Improvement in transition zone

SeaWiFS
——OCI_Hu with OCx_NASA

-OCl_Hu with OCx_NASA
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Results Single image comparison (MODISA 10/24/2004)

(a) OCI Hu with OCx NASA (b) OCx NASA (c) OCI updated
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Results aiobal comparison (MODISA in 2010)




Results aiobal comparison (MODISA in 2010)

(OCI_Hu - OCI_updated)/OCI_updated (OCx-OCI_updated)/OCI_updated
(a) Jan




Results

Cross-sensor consistency

® aqua seawifs:
http://oceancolor.gsfc.nasa.gov/ANALYSIS/PROCTEST/

a0Cl2m sOCI2m/

Vviirs agua:

http://oceancolor.gsfc.nasa.gov/ANALYSIS/PROCTEST/
vOCI2m aOCI2m/
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Chla Ratio

Results

Cross-sensor consistency
MODISA(AOCI2M)/SeaWiFS(SOCI2M) Chla Ratios for npsg
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Results

Cross-sensor consistency

Deep-Water Trend Oligotrophic Trend Mesotrophic Trend Eutrophic Trend
Ch,(OGY). 2008305, SeaWiF S{sOCI2m) & MODISA(aOCI2), Desp-V | CHi{OCY). 2008305, SeaWiFS(sOCI2m) & MODISA(aOCI2m), Ofigotrc [ ChL(OCH). 2008305, SeaWIFS(sOC12m) & MODISA(20CI2m). Mesoir Ch, (OCI), 2009305, SeaWiFS(sOCI2m) & MODISA(aOCI2m). Eutrof
. -o{:mcr« (ocu lm o "Med = 0.118638 -oozmcr« L{OC1) Avg = Gomo -Jea-oossuhs 91 soCi2m CHl,(0C1) Avg = 0240207, Med = 0.158588 -oc'|2~»c~ (ooj Mg -2 nooe Mod « 147776

a0Ct2m Chy(OC) Avg 30C12m Chi,(OCIRAVg = 0.248901, Mod = 0.158693 30C12m CH,{OCH) Avg = 3.20025, Mod = 1.89967
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8OCIZm Chia Avg = 0.150405, Med = a111967 ¥ 8OCI2m Chva Avg = 0.0500313, Med = 00451817
2OC2m Chia Avg = 0167181, Mod « 0.112179 2OC2m Chila Avg = 0.0488304, Mod « 0.0447228
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Conclusion

OCI2 nearly as good as OCI

Transition zone from 0.175-0.25t0 0.25-0.4

OCI2 almost 0.01 lower than OCl in ocean gyres
- which is right?

Need high-quality data for Chl < 0.05, especially between
0.01-0.03




Motivations

3. OCl does not differentiate the various in-water constituents, then
how to reduce such CDOM impacts on OCI retrievals?

SeaWiFS g i MODIS
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CDI index proposed to reduce CDOM impacts

y =7.065x + 1.1616
R? = 0.8087
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CDI =Rys, 443 - R'rs 443
R'rc443 = Ryca12 + (Ryc.400 - Ryc 412 %(443-412)/(490-412))




Results performances of coI

» OCI
{\ « CDOM corrected OCI
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I\/I Otl Vatl O n S 2. Discontinuity in histogram (transition 0.25-0.3)

OCI Corrected (transition 0.25 - 0.3) OCI Revised (transition 0.15 - 0.2)
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