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Arctic Report Card 

NOAA’s KEO Mooring Captures 
Passage of TC Fengshen 

Climate change and el Nino/la Nina 

Sea Ice Thickness/Velocity 

FIM-HYCOM-30km 
FIM-only – 30km 
Observed 

ARGO floats 

MJO in FIM/iHyCOM 
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Presentation Notes
Plots of data transmitted by the KEO mooring: Top – Barometric Pressure; Middle – Wind Gust; Bottom – Sea Surface Temperature. Background image courtesy of NASA, taken by the MODIS instrument onboard the Terra satellite at 1:05 UTC on Sept 9th. KEO position is marked by the pink K.  http://www.pmel.noaa.gov/ocs/news-story/data-noaas-keo-mooring-captures-passage-tropical-cyclone-fengshenARGO float distribution as of 5 Jan 2016.  Source: http://www.oco.noaa.gov/argoProfilingFloats.htmlImprovements to FIM propagation of MJO when ocean coupling is included—Benjamin AGU brief on reducing systematic errors in NWP.  Work also discusses FIM improvements to Arctic sea ice (due to icosahedral grid same at poles/tropics), improved blocking indicesESRL (ESPC-funded) experimental summer sea ice thickness/velocity http://www.esrl.noaa.gov/psd/forecasts/seaice/Model is a modified version of the Regional Arctic System Model (RASM; Maslowski et al. 2012) and includes the WRF atmosphere model, The Los Alamos National Laboratory CICE mixed layer ocean and sea ice model, and the NCAR CLM2 land surface model. PMEL work “Global Warming may exacerbate el Nino/la Nina events”: Dr. Michael McFadden  http://www.pmel.noaa.gov/news-story/global-warming-may-exacerbate-el-ni%C3%B1o-and-la-ni%C3%B1a-eventsGFDL HiFLOR: FV-3 based doubling atmospheric resolution of FLOR allows GFDL model to simulate Cat. 4-5 TCs (most destructive storms). Paper: Simulation and prediction of Category 4 and 5 hurricanes in the high-resolution GFDL HiFLOR coupled climate model. J. Climate doi:10.1175/JCLI-D-15-0216.1.Youtube video: https://www.youtube.com/watch?v=5StuTcinXv4NIDIS drought portal: a cross-agency centralized collection of information on drought status, impacts, and projectionsArctic Report Card  http://www.arctic.noaa.gov/reportcard/  a multi-agency air-ocean-land-ice-hydrology-biosphere update of systematic and event-driven Arctic changes.



Bridging the 
Prediction/Projection Gap 

Research agencies: work within mission expertise to improve understanding of predictability and 
prediction skill; ESPC partnership with USGCRP 

Operational agencies: exploit the research for skill improvements 

Need strategic-level coordination of issues 
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• To extend weather skill past traditional weather scales: 
– Fully coupled air-ocean-land-ice modeling systems needed 
– Multi-model ensembles 
– Improved data assimilation techniques, particularly for ocean-land-ice 

 
• To improve climate model skill at subseasonal scales: 

– Data assimilation, reanalysis/reforecast 
– Process representation and higher resolution 

       operational products                                                                                                                                   strategic decision support 

Needed across time scale: 
• Improved HPC utilization, incl. 

advanced architectures 
• Common model architectures 
• Multi-model ensemble management 
• Uncertainty depiction; metrics suited 

for longer time scales 
• Product creation 

Skill Gap 



OAR strengths 

ESRL: 
FIM/iHyCOM participation in sub-seasonal NMME 
Process-based analysis/testing of systematic NWP 
errors: 
• Ocean coupling crucial to MJO propagation 
• Improved cloud parameterizations 
• Improvements to summer sea-ice forecasts, 

improving NH NWP 
 
 

GFDL: 
Seamless high-res weather/climate modeling: seasonal, 
decadal, centennial time scales 
CM2.5-HiFLOR/FLOR: CONUS regional skill in seasonal 
tropical cyclone predictions; NMME participation. 
FV3: NGGPS Phase 2 dynamical core selection 
Earth System Modeling: atm chem, biogeochem, 
ecosystems  improved understanding, 
predictions/projections. 
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       operational products                                                                                                                                   strategic decision support 

ESRL: ESMF (common model architecture) 
greenhouse gas monitoring networks 

OAR Programs involving the external community 
OWAQ  CPO, e.g. NMME 
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ESRL:FIM/NIM/iHyCOM: http://www.esrl.noaa.gov/research/themes/global/PSD experimental summer sea ice forecasts: http://www.esrl.noaa.gov/psd/forecasts/seaice/GFDL:ENSO and seasonal precipitation: http://hub.oar.noaa.gov/Hot-Items/ArtMID/536/ArticleID/166/CategoryID/14/Improved-Seasonal-Prediction-of-Temperature-and-Precipitation-over-Land-in-a-High-resolution-GFDL-Climate-Model.aspx6 GFDL Scientists listed as world’s most influential scientific minds:http://hub.oar.noaa.gov/Hot-Items/ArtMID/536/ArticleID/12/CategoryID/14/Six-GFDL-Scientists-Listed-as-World%E2%80%99s-Most-Influential-Scientific-Minds.aspx



Major agency contributions 

Computing (NSCI-relevant) 
• Not just for non-hydrostatic atmosphere: also higher-resolution ocean/ice modeling at longer time scales 
• Need HPC increases 
• Port models to new machines/architectures 

Data assimilation, esp. for non-atmosphere model 
components (NSCI-relevant) 

• Ocean, ice (land, hydrology) 
• New techniques needed for these media? Existing techniques optimized for atmosphere 

One model vs. multi-model ensembles (NRC S2S report) 
• Single-model idea recurs, but science is a generation or more away 
• Multi-model ensembles (presently) better to both describe uncertainty, cover time span 

Predictability Science in Support of Operational 
Prediction 
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Presentation Notes
There is a need for guidance to bridge deterministic weather forecasting and nonlinear climate approach.  The upcoming report of the NRC Committee to develop a US Research Agenda to Advance Subseasonal to Seasonal Forecasting may meet this needhttp://dels.nas.edu/Study-In-Progress/Developing-Research-Agenda/DELS-BASCPR-13-05?bname=basc



NOAA 
Operations: US, territories, treaty support. 

Weather: land (US), coastal oceans/fisheries 
Climate: global atmosphere, oceans, land, 

cryosphere, stratosphere 
Research to further that mission 

 

DoD (Navy/AF) 
Operations: Global tactical and strategic support 
(including to DoS for National Security Planning) 
Weather: Ship, aircraft, installation, deployment 

support including targeting  
Ocean: surface to bottom globally 

Land: trafficability 
Near-space: communications 

Research to further these missions 
DoE 

Research: Climate modeling to determine impacts, 
possible mitigation of climate change. Requires 

integrated air, ocean, land, ice and 
biogeochemical capabilities 

NASA 
Climate modeling to investigate climate sensitivity 

IRT multiple forcings 
Satellite remote sensing coverage/new data 

types/data assimilation techniques for extended 
range prediction 

NSF 
Discovery-driven research in geosciences (air, 

ocean, land, ice) plus science drivers, which include 
data assimilation, predictability science, and 

observation network design and utility, for NSCI-
driven next generation HPC architectures 

Intersection: world-wide  observations 
and global coupled air-ocean-land-ice 

model capability 
encompassing processes in tropical-mid-
latitude-polar teleconnections that are 

key to prediction of high-impact 
events over the U.S. and around the 

world 

Agency Roles and 
Responsibilities 
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