Clouds, Radiation, and Surface Processes Branch

PSD-3

Surface Processes Group – Fairall  (4.7)
Cloud and Arctic Research Group – Uttal (4.5)
Satellite Group – Wick (2)
Admin Group – Martin (1)

History


Created Sep. 11, 2001 while CWF was on a cruise.

People


11 full time, 3-4 part time

Budget


~2.8 m$   47% NOAA, 22% ‘Base’, 31% Reim

Outreach   http://www.etl.noaa.gov/about/hotitems/2004/040128.html
CU Outreach group http://cires.colorado.edu/education/k12/interactions/dms.html
http://cires.colorado.edu/education/k12/interactions/
NOAA Teacher at Sea Program
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Name

sponsor

PI

k$

Base mon

Base persons

Ext mon

NOAA Task

OASIS

NSF

fairall

100

0

cf

0

Climate - CLIVAR

Carbon Cycle

NOAA/cu

grachev

80

Climate - Carbon Cycle

Ocean Obs

noaa

fairall

356

1

7

Climate - CLIVAR

PACS

noaa

fairall

212

1

cf, tu

6

Climate - CLIVAR

EPIC

noaa

fairall

100

1

cf,tu

4

Climate - CLIVAR

AMMA

noaa

fairall

81.5

1

cf

2

Weath/AQ - HMW

High Lat Flux

NASA

Hare

0

0

0

Weath/AQ - Obs Sci

Ozone flux

NSF/CU

Helmig

20

0

0

Homeland Security

NEAQS

NOAA/AL

fairall

75

1

cf

3

Weath/AQ - Obs Sci

RICO

NSF/CU

hare

71

1

4

Weath/AQ - Obs Sci

NAME

NOAA

fairall

84

1

cf

2.5

Weath/AQ - Obs Sci

totals

1179.5

7

28.5

PDS3 Project FY06 Arctic Research Efforts

Name

sponsor

PI

k$

Base mon

Base persons

Ext mon

NOAA Task

SEARCH 1

noaa

uttal

0

tu

0

Climate - SEARCH

SEARCH 3

noaa

uttal

500

9

tu,cf

4

Climate - SEARCH

EOS team

nasa

uttal

80

0

3.3

Climate - SEARCH

Blend cloud

nasa

uttal

0

0

Climate - SEARCH

NSA Arctic Clouds

doe

intrieri

0

0

Climate - SEARCH

ARM

DOE

shupe

60

0

3

Climate - SEARCH

ARM

doe

matrosov

12

0

1

Climate - SEARCH

Sea ice

nasa

stroeve

66.7

0

2.7

Climate - SEARCH

totals

718.7

9

14

PSD3 Project FY06 Remote Sensing Research

Name

sponsor

PI

k$

Base mon

Base persons

Ext mon

NOAA Task

SHELBY ARM

DOE

Frisch

50

0

12

Climate - Observations

NOPP SST Val

noaa

wick

12

0

gw

0.7

Weath/AQ - Obs Sci

MMCR devel/support

doe

moran

50

0

3.2

Weath/AQ - Obs Sci

PSR 

ASAP

gasiew.

80

0

3

Weath/AQ - Obs Sci

Ta/Qa

NASA

wick

0

5

Weath/AQ - Obs Sci

NOPP SST-2 MISST

ONR

wick

84.9

0

5

Weath/AQ - Obs Sci

AMSR Cal Val

NASA

gasiew.

0

0

Weath/AQ - Obs Sci

HIRS/GMC

GFDL

wick

0

0

Weath/AQ - Obs Sci

Sat Fluxes

NASA

wick

188.33

0

8

Weath/AQ - Obs Sci

Warm Layer Model

NESDIS

wick

0

gw

0

Weath/AQ - Obs Sci

Climate Quality AVHRR M&A SST

OGP

wick

0

gw

0

Climate - Observations

TSUNAMI

NASA

wick

0

36.9

Climate - Observations

totals

465.23

0

36.9

PSD3 Project FY06 Observation Support Efforts

Name

sponsor

PI

k$

Base mon

Base persons

Ext mon

NOAA Task

Ron Brown

noaa

fairall

20

0

cf

0

Climate - Observations

TARS

AF

wolfe

0

0

0

Weath/AQ - Obs Sci

BAO

CMDL

wolfe

0

0

dw

0

Weath/AQ - AQ

Radar Develop

PSD3

moran

0

6

km

0

Weath/AQ - Obs Sci

ADMIN

PSD3

DW/CF

0

27.5

0

Weath/AQ - Obs Sci

totals

20

33.5

0

Grand totals

2383.43

49.5

79.4

Base mon

Base $$

EXT mon

Climate

1636.7

12

195.09

43

Weather

580.73

35.5

577.14

29.4

Other

20

0

0.00

0

Total

2237.43

47.5

772.23

72.4

 

Primary Activities in the Surface Processes Group


Fundamental studies of turbulence and turbulent boundary layers (Hill, Grachev)

Research with long-term and process-study data sets from Seagoing Flux, BL, and Cloud  Observing Systems

Advancement of COARE Bulk Flux Algorithm (stress, sensible & latent heat)
Extension of flux technique and flux algorithm to trace gases (CO2, DMS, ozone)
Developing observational statistics of cloud properties and cloud radiative forcing with application to ocean surface energy budget
Developing new model parameterization of cloud-radiative coupling 

Evaluation of Model (operational NWP, climate) and satellite (ISCCP) products
Measurement standard for ship- and buoy-based data 

Data products – 
Large cloud data sets including surface fluxes, BL profiles, cloud microphysical and optical properties

Programmatic Involvement in
OGP: TOGA, PACS, CPPA, Office Climate Observations

HOA: NEAQS, TexAQ06

NOAA/ONR CBLAST

Transition to operations/applications

Hurricane and ocean assimilation collaboration with EMC


COARE model in TAO buoy program, derivative in NWP op forecasts



BL parameterization in NCAR Com. Clim. Model


COARE CO2 transfer velocity NOAA Carbon Cycle Program


Observing systems on NOAA Ship Ronald H. Brown
ETL PBL Crosscutting Group: http://www.etl.noaa.gov/programs/pbl/
Publications: ftp://ftp.etl.noaa.gov/user/cfairall/pubs
Kollias, Pavlos, C. W. Fairall, P. Zuidema, J. Tomlinson, and G. A. Wick, 2004: Observations of marine stratocumulus in SE Pacific during the PACS 2003 Cruise.  Geophys. Res. Lett., 31, Art. No. L22110.

Hill, R. J., 2004: Geometric collision rates and trajectories of cloud droplets falling into a Burgers vortex.  Phys. Fluid., 17: Art. No. 037103.

Grachev, A. A., C. W. Fairall, P. O. G. Persson, E. L. Andreas, P. S. Guest, 2005: Stable boundary-layer scaling regimes: The SHEBA data.  Bound.-Layer Meteorol., 116, 201-235

Hare, J. E., C. W. Fairall, T. Uttal, D. Hazen, M. F. Cronin, N. A. Bond, and D. E. Veron (2005),   Cloud, radiation, and surface forcing in the equatorial eastern Pacific, NOAA Tech. Memo OAR-PSD 307, NOAA ESRL, Boulder, Colo., pp. 64.
Blomquist, B. W., C. W. Fairall, B. Huebert, and D. J. Kleiber, 2006: DMS sea-air transfer velocity: Direct measurements by eddy covariance and parameterization based on the NOAA/COARE Gas Transfer Model.  Geophys. Res. Lett., to appear.

Primary Activities in Cloud and Arctic Research Group

Research with long-term data sets from Arctic Atmospheric Observatories
  
Developing observational statistics of cloud properties and cloud forcing

Case studies of cloud properties and development

Validation of satellite retrievals of cloud properties

Studies of cloud effect on satellite retrievals (e.g. surface temperature)

Developing new model parameterization of cloud properties 

Data products - Long-term cloud data sets including microphysical and optical properties


Integration of multiple sensors (radars, radiometers, lidars, rawinsondes) to produce retrievals of higher order cloud properties

Developing innovative radar/radiometer based retrieval methods

http://www.etl.noaa.gov/et6/arctic/nsa/ 
Programmatic Development of NOAA Arctic Atmospheric Observatory Program

SHEBA – one year data set over Arctic Ocean

Barrow, Alaska – since 1998

Eureka/Alert Canada – since August 2004

Tiksi, Russia – Proposed for summer 2007
http://www.etl.noaa.gov/programs/search/ 

International and Interagency Integration of Arctic Atmospheric Observatory Activities


Canada, Russia, Finland, Norway, Sweden, Japan, Italy, Denmark, China, Germany


NSF, DOE, NASA

http://www.ipy.org/development/eoi/proposal-details.php?id=196 

Publications

http://www.etl.noaa.gov/et6/arctic/papers/
Uttal, Taneil, Judith A. Curry, Miles G. Mcphee, Donald K. Perovich, Richard E. Moritz, James A. Maslanik, Peter S. Guest, Harry L. Stern, James A. Moore, Rene Turenne, Andreas Heiberg, Mark. C. Serreze, Donald P. Wylie, Ola G. Persson, Clayton A. Paulson, Christopher Halle, James H. Morison, Patricia A. Wheeler, Alexander Makshtas, Harold Welch, Matthew D. Shupe, Janet M. Intrieri, Knut Stamnes, Ronald W. Lindsey, Robert Pinkel, W. Scott Pegau, Timothy P. Stanton, and Thomas C. Grenfeld, 2002: Surface Heat Budget of the Arctic Ocean. Bull. Amer. Meteor. Soc., 83, 255-276.
Shupe, M.D., T. Uttal, S.Y. Matrosov, A.S. Frisch, 2001: Cloud Water Contents and Hydrometeor Sizes During the FIRE-Arctic Clouds Experiment. J. Geophys. Res., 106, 15,015-15,028.

Matrosov, S.Y., M.D. Shupe, A.J. Heymsfield, and P. Zuidema, 2003: Ice cloud optical thickness and extinction estimates from radar measurements. J. Appl. Meteor., 42, 1584-1597.
Shupe, M.D., and J.M. Intrieri, 2004: Cloud radiative forcing of the Arctic surface: The influence of cloud properties, surface albedo, and solar zenith angle. J. Climate, 17, 616-628.
Zuidema, P., B. Baker, Y. Han, J. Intrieri, J. Key, P. Lawson, S. Matrosov, M. Shupe, R. Stone, and T. Uttal, 2005: An Arctic springtime mixed-phase cloudy boundary layer observed during SHEBA. J. Atmos. Sci., 62, 160-176.


Primary Activities in Satellite Group

   Satellite Data Archive 
   Collaborative Research on Analysis and Application of Satellite Data 
   Development and Evaluation of Improved Satellite-Derived Products 

Satellite Data Archive - Primary Products 
   ~20 years infrared sounder data 
   ~15 years microwave imager and sounder data (wind speed, water vapor, 
         precip) 
   5+ years of geostationary imagery, scatterometer winds, and SST 

Satellite Data Archive - Significant Details 
   Data automatically retrieved in near-real time 
   Capable of adding more sensors to meet research requirements 
   Real-time dynamically generated products and web pages in support 
      of field projects and map room 

Collaborative Research on Analysis and Application of Satellite Data 
   Atmospheric river studies (w/ Marty Ralph) 
   Spatial scales of precipitation (w/ Al Gasiewski) 
   Relation of scatterometer winds to the low-level jet (w/ O. Persson) 

Development and Evaluation of Improved Satellite-Derived Products 
   Multi-sensor high resolution sea surface temperature products 
      - joint w/ NESDIS, Navy, industry, and academia 
   Improved near-surface temperature and humidity for satellite-derived 
      air-sea heat fluxes 
   Correction of sounder radiance data for impact of satellite drift 
   Modeling of air-sea interfacial process for application to satellite 
      retrievals 

URL:  http://www.etl.noaa.gov/et6/satres 

References:  I'm attaching pdf's from 3 relevant recent papers.  I will 
work with Darren to make an additional pdf of our Ta/qa paper that was 
just accepted by JGR atmospheres. 

Jackson, D. L., G. A. Wick, and J. J. Bates, Near-surface retrieval of air temperature and specific humidity using multi-sensor microwave satellite observations, J. Geophys. Res., in press, 2006. 
   Wick, G. A., J. C. Ohlmann, C. W. Fairall, and A. T. Jessup, Improved oceanic cool skin corrections using a refined solar penetration model, J. Phys. Oceanogr., 35, 1986-1996, 2005. 
   Wick, G. A., J. J. Bates, and D. J. Scott, Satellite and Skin Layer Effects on the Accuracy of Sea Surface Temperature Measurements from the GOES Satellites, J. Atm. Oceanic Technol., 19, 1834-1848, 2002. 
   Soden, B. J., D. L. Jackson, V. Ramaswamy, M. D. Schwarzkopf, and X. 
Huang, The radiative signature of upper tropospheric moistening, Science, doi:10.1126/science.1115602, 2005.
