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1. Why the Equatorial Pacific: El Nifio events

* Impact weather pattern, alter path of storm, cause severe floods and disrupt marine ecosystems
(cost of the 1997 El Nino in fisheries lost: $26.3 million)

» Forecasting these events has become a major aim of several large modeling groups

« Forecasting largely focused on SST anomalies

« 2015 El Nino event peaked in late December and the positive temperature anomalies were located
in the central Equatorial Pacific

Jan 2015
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1. NASA Global Modeling and Assimilation Office (GMAO) seasonal forecast

» Physical (atmospheric and ocean) variables currently provided to the North American Multi-Model Ensemble (NMME) prediction
project, as well as to other national (IRI) and international (APCC) ensemble seasonal forecasting efforts

» Ocean Iinitial conditions for temperature and salinity are provided to the Real Time Multiple Ocean Reanalysis
Intercomparison project to help assess the uncertainties in the subsurface ocean analyses

» Benefited previous mission planning (e.g. NASA Arctic Radiation, IceBridge Sea & Ice Experiment (ARISE) 2014, 2015
Operation IceBridge)
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http://www.cpc.ncep.noaa.gov/products/NMME/
http://iri.columbia.edu/our-expertise/climate/forecasts/enso/
http://www.apcc21.org/eng/service/6mon/enso/japcc030701.jsp
http://www.cpc.ncep.noaa.gov/products/GODAS/multiora_body.html
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« The GMAO May 2015 forecast for the November 2015 peak in SST anomaly was in excellent agreement with the
real event, even though it was still one of the outliers in the NMME and IRl multi-model ensemble prediction

plumes.
« The GEOS-5 May 2015 forecast also correctly predicted the weakening of the Eastern Pacific (Ninol1+2) anomalies
for the Fall.
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Slide courtesy of Robin Kovach (NASA GMAO)
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2. From forecast of atmospheric and ocean physical variables to forecast of ocean biogeochemistry

» Use atmospheric and ocean forecasts to force the biogeochemical model (e.g. wind stress, SST,
short- and longwave radiation)

» Uncertainties in forecast assessed using retrospective forecasts

« NOBM with Poseidon @1l1degree spatial resolution with assimilation of satellite ocean color
chlorophyll
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NASA Ocean Biogeochemical Model (NOBM)
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NPP-VIIRS

| Individual forecasts
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Of the 38 forecasts, the average percent difference between the forecasted chlorophyll and the SNPP VIIRS chlorophyll varied between
23% (3 months lead time, the equivalent of 0.033 ug chl L) and 30.7% (9 months lead time, the equivalent of 0.042 ug chl L™1)

Rousseaux, C. S., and W. W. Gregg (2017), Forecasting Ocean Chlorophyll in the Equatorial Pacific, Frontiers in Marine Science, 4(236).
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Anomaly correlation coefficient at 1-month lead time (2012-2015, VIIRS)
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S-NPP VIIRS chlorophyll anomaly (December 2015 minus March 2015)

180 W 1200 W 60 W

Global Modeling and Assimilation Office
G MAO gmao.gsfc.nasa.gov




National Aeronautics and Space Administration @

3. Applications of ocean biogeochemical forecast

EXport Processes in the Ocean from RemoTe Sensing

The three Science Questions are:
1. How do upper-ocean ecosystem characteristics determine ) ]
the vertical transfer of carbon from the well-lit surface EXPORTS: Notional Implementation

ocean? Station P North Atlantic

2. What controls the efficiency of vertical transfer of carbon } 7 i
I ? g

below the well-lit surface ocean | ® 1
L i

3. How can the knowledge gained be used to reduce
uncertainties in contemporary and future estimates of the

export and fates of alobal ocean NPP? ' Cruise 1: Apri/lMay 30/45d | | Bloom: April/May 45 d
P 9 Cruise 2: Aug, 30d Non-bloom: Aug, 30d

Leverage: OOI node, LineP | Leverage: Internationals

Will collect ~8 ecosystem / C cycling states
Supplement by data mining existing results

Support of field campaign by:
(1) Conduct Observing System Simulation Experiments (OSSESs) for field sampling design
(2) Provide updated forecast in the months leading up to field sampling
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Summary

1. Satellite ocean color assimilation in combination with biogeochemical models to provide
global coverage of chlorophyill

2. Existing seasonal forecast of atmospheric and ocean (physical) variables can be used to
provide the conditions for a forecast of ocean biogeochemistry

3. Initial ocean biogeochemistry forecast is promising but will require work to remove any drift
and become operational

4. Numerous applications of this type of forecast from fisheries to sampling planning

Cecile.S.Rousseaux@nasa.gov
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