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Appendix: Acronyms and 
abbreviations

AAO	 Antarctic Ooscillation
ACE	 NOAA’s Accumulated Cyclone 

Energy Index
AGGI	 NOAA’s Annual Greenhouse Gas 

Index
AMO	 Atlantic Multidecadal Oscillation
AMSR-E	 Advanced Microwave Scanning 

Radiometer for Earth Observing 
System

AMSU	 Advanced Microwave Sounding 
Unit

AO	 Arctic Oscillation
AOD	 Aerosol optical depth
AOML	 Atlantic Oceanographic and 

Meteorological Laboratory 
AVHRR	 Advanced Very High Resolution 

Radiometer
AVISO	 Archiving, Validating, and 

Interpretation of Satellite 
Oceanographic data

CAMS	 Climate Anomaly Monitoring 
System

CERES	 Clouds and the Earth’s Radiant 
Energy System

CIIFEN	 International Research Center on 
El Niño

CLIVAR	 Climate Variability and 
Predictability

CNES	 Centre National d’Etudes Spatiales
CPC	 Climate Prediction Center
CPHC	 NOAA’s Central Pacific Hurricane 

Center
CRU	 Climate Research Unit
DU	 Dobson units
ECMWF	 European Centre for Medium-

Range Weather Forecasts 
ECV	 Essential climate variable
EECl	 Effective equivalent chlorine
EESC	 Effective equivalent stratospheric 

chlorine
ENSO	 El Niño–Southern Oscillation
EOF	 Empirical orthogonal function
EOS	 Earth Observatory System
ERB	 Earth radiation budget
ERBE	 Earth Radiation Budget 

Experiment
ERSST, v3b	 Extended Reconstructed Sea 

Surface Temperature, version 3b
ESA	 European Space Agency
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ESRL	 Earth System Research Laboratory
EU	 European Union 
FAO	 Food and Agriculture Organization
FAPAR	 Fraction of Absorbed 

Photosynthetically Active 
Radiation

FLASHflux	 Fast Longwave and Shortwave 
Radiative Fluxes

GCOS	 Global Climate Observing System
GHCN	 Global Historical Climatology 

Network
GISS	 NASA’s Goddard Institute of Space 

Studies
GOME	 Global Ozone Monitoring 

Experiment
GPCC	 Global Precipitation Climatology 

Centre
GPCP	 Global Precipitation Climatology 

Project
GPI	 Genesis potential index 
GRACE	 Gravity Recovery and Climate 

Experiment
HadAT	 Hadley Centre’s radiosonde 

temperature product
HadCRUT3	 Hadley Centre/CRU gridded 

monthly temperatures dataset
HadGEM1	 Hadley Centre global model
HIRS-W	 High Resolution Infrared Sounder
hPa	 Hectopascal (1 mb)
ICPAC	 IGAD Climate Prediction and 

Applications Centre
IO	 Indian Ocean 
IOD	 Indian Ocean dipole
IPCC	 Intergovernmental Panel on 

Climate Change
ISCCP	 International Satellite Cloud 

Climatology Project
ITCZ	 Intertropical convergence zone
JGOFS	 Joint Global Ocean Flux Study
JMA	 Japanese Meteorological Agency
JPL	 Jet Propulsion Laboratory 
JRA	 Japanese Reanalysis
JTWC	 U.S. Navy’s Joint Typhoon Warning 

Center
LHF	 Latent heat flux
MDR	 Main Development Region
MERIS	 Medium Resolution Imaging 

Spectrometer
MISR	 Multiangle Imaging 

SpectroRadiometer
MJO	 Madden–Julian oscillation
MLS	 Microwave Limb Sounder

MOC	 Meridional overturning current
MOCHA	 Meridional Overturning 

Circulation Heat Transport Array 
MODIS	 Moderate Resolution Imaging 

Specroradiometer
MSLP	 mean sea level pressure
MSU	 Microwave Sounding Unit
NAM	 Northern annular mode
NAO	 North Atlantic Oscillation
NASA	 National Aeronautics and Space 

Administration
NCAR	 National Center for Atmospheric 

Research
NCDC	 National Climatic Data Center
NCEP	 National Center for Environmental 

Prediction
NDVI	 Normalized Difference Vegetation 

Index
NERC	 National Environmental Research 

Council
NH	 Northern Hemisphere
NHC	 National Hurricane Center
NIO	 Northern Indian Ocean
NOAA	 National Oceanic and Atmospheric 	

Administration
NOMADS	 National Operational Model 

Archive and Distribution System
NS	 Named storm
NSIDC	 National Snow and Ice Data Center
NWS	 National Weather Service
OAFlux	 Objectively Analyzed Air–Sea 

Fluxes
ODGI	 Ozone Depleting Gas Index
OHCA	 Ocean heat content anomaly
OISST v2	 Optimal Interpolation SST version 

2
OLR	 Outgoing longwave radiation
OMI	 Ozone Monitoring Instrument
ONI	 Oceanic Niño Index 
OPI	 OLR precipitation index
OSCAR	 Ocean Surface Current Analysis–

Real Time
PATMOS (-x)	 Pathfinder Atmospheres (Extended 

Product)
pCO2	 Carbon dioxide partial pressure
PDO	 Pacific decadal oscillation
PIRATA	 Pilot Research Array in the Tropical 

Atlantic
PMEL	 Pacific Marine Environmental 

Laboratory
ppb	 Parts per billion
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ppm	 Parts per million
ppmv	 Parts per million by volume
ppt	 Parts per trillion
PSS	 Practical salinity scale
QBO	 Quasi-biennial oscillation
QuikSCAT	 Quick Scatterometer
RAMA	 Research Moored Array for 

African-Asian-Australian Monsoon 
Analysis Prediction

RAOBCORE	 Radiosonde Observation Correction
RATPAC	 Radiosonde Atmospheric 

Temperature Products for 
Assessing Climate

RICH	 Radiosonde Innovation Composite 
Homogenization

RSS	 Remote Sensing Systems
SAM	 Southern annular mode
SBUV	 Solar Backscatter Ultraviolet
SCD	 snow covered duration
SCE	 snow cover extent
SCIAMACHY	 Scanning Imaging Absorption 

Spectrometer for Atmospheric 
Chartography

SeaWiFS	 Sea-viewing Wide Field of View
SH	 Southern Hemisphere
SHF	 Sensible heat flux
SIO	 Southern Indian Ocean
SLP	 Sea level pressure
SOI	 Southern Oscillation index 
SPCZ	 South Pacific convergence zone
SSALTO/DUACS	 Segment Sol Multimission 

Altimetry and Orbitography/
Developing Use of Altimetry for 
Climate Studies

SSM/I	 Special Sensor Microwave Imager
SSS	 Sea surface salinity
SST	 Sea surface temperature
SSTA	 Sea surface temperature anomaly
Sv	 Sverdrup (1 Sv ≡ 106 m3 s–1)
TAO	 Tropical Atmosphere Ocean
TC	 Tropical cyclone
TCHP	 Tropical cyclone heat potential 
TCWV	 Total column water vapor
TMI	 Tropical Rainfall Measuring 

Mission Microwave Imager 
TOA	 Top of atmosphere
TOMS	 Total Ozone Mapping Spectrometer
TRITON	 Triangle Trans-Ocean Buoy 

Network
TRMM	 Tropical Rainfall Measuring 

Mission
WBC	 Western boundary current

w.e.	 water equivalent
WGMS	 World Glacier Monitoring Service
WHOI	 Woods Hole Oceanographic 

Institute
WMO	 World Meteorological 

Organization
WOA	 World Ocean Atlas 
WOCE	 World Ocean Circulation 

Experiment
XBT	 Expendable bathythermograph

REFERENCES

Aagaard, K., and E. C. Carmack, 1989: The role of sea 
ice and other freshwater in the Arctic circulation. J. 
Geophys. Res., 94, 14 485–14 498.

Achard, F., H. D. Eva, P. Mayaux, H.-J. Stibig, and A. 
Belward, 2004: Improved estimates of net carbon 
missions from land cover change in the tropics for 
the 1990s. Global Biogeochem. Cycles, 18, GB2008, 
doi:10.1029/2003GB002142.

Ackerman, S. A., R. E. Holz, R. Frey, E. W. Eloranta, B. 
C. Maddux, and M. McGill, 2008: Cloud detection 
with MODIS. Part II: Validation. J. Atmos. Oceanic 
Technol., 25, 1073–1086.

Adler, R. F., and Coauthors, 2003: The version 2 Global 
Precipitation Climatology Project (GPCP) monthly 
precipitation analysis (1979-present). J. Hydrometeor., 
4, 1147–1167.

Ahmad, Z., B. A. Franz, C. R. McClain, E. J. Kwiat-
kowska, J. Werdell, E. P. Shettle, and B. N. Holben, 
2010: New aerosol models for the retrieval of aerosol 
optical thickness and normalized water-leaving 
radiances from the SeaWiFS and MODIS sensors 
over coastal regions and open oceans. Appl. Optics, 
49, 5545–5560.

Allan, R. J., and T. J. Ansell, 2006: A new globally com-
plete monthly historical mean sea level pressure data 
set (HadSLP2): 1850-2004. J. Climate, 19, 5816–5842.

—, J. A. Lindesay, and D. E. Parker, 1996: El Niño 
Southern Oscillation and Climatic Variability. CSIRO 
Publications, Melbourne, Australia, 405 pp.

Allen, M. R., and W. J. Ingram, 2002: Constraints on 
future changes in climate and the hydrologic cycle. 
Nature, 419, 224–232.

Alley, W. M., R. W. Healy, J. W. LaBaugh, and T. E. Reilly, 
2002: Flow and storage in groundwater systems. Sci-
ence, 296, 1985–1990.

Alsdorf, D. E., and D. P. Lettenmaier, 2003: Tracking 
fresh water from space. Science, 301, 1485–1488.

—, E. Rodríguez, and D. P. Lettenmaier, 2007: Mea-



S241JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

suring surface water from space. Rev. Geophys., 45, 
RG202, doi:10.1029/2006RG000197.

Andreadis, K. M., E. A. Clark, D. P. Lettenmaier, and 
D. E. Alsdorf, 2007: Prospects for river discharge 
and depth estimation through assimilation of 
swath-altimetry into a raster-based hydrody-
namics model. Geophys. Res. Lett., 34, L10403, 
doi:10.1029/2007GL029721.

Anthes, R. A., and Coauthors, 2008: The COSMOC/
FORMOSAT-3 - Mission early results. Bull. Amer. 
Meteor. Soc., 89, 313–333.

Antonov, J. I., S. Levitus, and T. P. Boyer, 2002: 
Steric sea level variations during 1957-1994: Im-
portance of salinity. J. Geophys. Res., 107, doi: 
10.1029/2001JC000964.

—, R. A. Locarnini, T. P. Boyer, A. V. Mishonov, H. E. 
Garcia, and M. M. Zweng, 2010: Salinity.Vol. 2, World 
Ocean Atlas 2009, NOAA Atlas NESDIS 69, 184 pp.

Appenzeller, C., A. K. Weiss, and J. Staehelin, 2001: 
North Atlantic Oscillation modulates total ozone 
winter trends. Geophys. Res. Lett., 27, 1131–1134.

Ashok, K., S. K. Behera, S. A. Rao, H. Weng, and T. 
Yamagata, 2007: El Niño Modoki and its pos-
sible teleconnection. J. Geophys. Res., 112, C11007, 
doi:11010.11029/12006JC003798.

Atkinson, G. D., 1971: Forecasters’ guide to tropical 
meteorology. U.S. Air Force Tech. Rep. 240, 360 pp.

Austin, J., and S. Colman, 2008: A century of tempera-
ture variability in Lake Superior. Limnol. Oceanogr, 
53, 2724–2730.

Baehr, J., 2010: Influence of the 26° N RAPID-MOCHA 
array and Florida current cable observations on the 
ECCO-GODAE state estimate. J. Phys. Oceanogr., 
40, 865–879.

—, K. Keller, and J. Marotzke, 2008: Detecting po-
tential changes in the meridional overturning cir-
culation at 26°N in the Atlantic. Climatic Change, 
91, 11–27.

Bagshaw, E. A., M. Tranter, J. L. Wadham, A. G. Foun-
tain, and H. Basagic, 2010: Dynamic behaviour of 
supraglacial lakes on cold polar regions: Canada 
Glacier, McMurdo Dry Valleys, Antarctica. J. Glaciol., 
56, 366-368.

Baldwin, M. P., and Coauthors, 2001: The Quasi-Bien-
nial Oscillation. Rev. Geophys., 39, 179–229.

Baringer, M. O., and J. Larsen, 2001: Sixteen years of 
Florida current transport at 27°N. Geophys. Res. Lett., 
28, 3179–3182.

Barnston, A. G., and R. E. Livezey, 1987: Classifica-
tion, seasonality and persistence of low-frequency 
atmospheric circulation patterns. Mon. Wea. Rev., 
115, 1083–1126.

—, M. Chelliah, and S. B. Goldenberg, 1997: Docu-
mentation of a highly ENSO-related SST region in the 
equatorial Pacific. Atmosphere-Ocean, 35, 367–383.

Barriopedro, D., E. Fisher, J. Luterbacher, R. M. Trigo,  
and R. García-Herrera, 2011: The hot summer of 
2010: Redrawing the temperature record map of 
Europe. Science, 322, 220.

Becker, M., W. Llovel, A. Cazenave, A. Guntner, and 
J-F. Cretaux, 2010: Recent hydrological behaviour 
of the East African great lakes region inferred from 
GRACE, satellite altimetry and rainfall observations. 
Comptes Rendus Geoscience, 342, 223–233.

Beckley, B., N. Zelensky, S. Holmes, F. Lemoine, R. 
Ray, G. Mitchum, S. Desai, and S. Brown, 2010: As-
sessment of the Jason-2 extension to the TOPEX/
Poseidon, Jason-1 sea-surface height time series for 
global mean sea level monitoring. Marine Geodesy, 
33, 447–471.

Behrenfeld, M. J., E. Boss, D. A. Siegel, and D. M. Shea, 
2005: Carbon-based ocean productivity and phyto-
plankton physiology from space. Global Biogeochem. 
Cycles, 19, GB1006, doi:10.1029/2004GB002299.

—, and Coauthors, 2006: Climate-driven trends in 
contemporary ocean productivity. Nature, 444, 
752–755.

Behringer, D. W., M. Ji, and A. Leetmaa, 1998: An 
improved coupled model for ENSO prediction and 
implications for ocean initialization. Part I: The 
ocean data assimilation system. Mon. Wea. Rev., 
126, 1013–1021.

Bell, G. D., and M. Chelliah, 2006: Leading tropical 
modes associated with interannual and multi-
decadal f luctuations in North Atlantic hurricane 
activity. J. Climate, 19, 590–612.

—, and M. S. Halpert, 1998: Climate assessment for 
1997. Bull. Amer. Meteor. Soc., 79 (5), S1–S50.

—, and Coauthors, 1999: The 1998 North Atlantic and 
eastern North Pacific hurricane season [in “Climate 
assessment for 1998”]. Bull Amer. Meteor. Soc., 80 
(5), S24–S28.

—, and Coauthors, 2000: The 1999 North Atlantic and 
eastern North Pacific hurricane season [in “Climate 
Assessment for 1999”]. Bull. Amer. Meteor. Soc., 81 
(6), S19–S22.

—, and Coauthors, 2004: Tropical cyclones: Atlantic 
hurricane season [in “State of the Climate in 2003”]. 
Bull. Amer. Meteor. Soc., 85 (6), S20–S24.

—, and Coauthors, 2006: Tropical cyclones: Atlantic 
basin [in “State of the Climate in 2005”]. Bull. Amer. 
Meteor. Soc., 87 (6), S33–S37.

—, and Coauthors, 2007: Tropical cyclones: Atlantic 



S242 JUNE 2011|

basin [in “State of the Climate in 2006”]. Bull. Amer. 
Meteor. Soc., 88 (6), S48–S51.

—, and Coauthors, 2009: Tropical cyclones: Atlantic 
basin [in “State of the Climate in 2008”]. Bull. Amer. 
Meteor. Soc., 90 (8), S79–S83.

Benedetti, A., and Coauthors, 2009: Aerosol analysis 
and forecast in the European Centre for Medium-
Range Weather Forecasts integrated forecast system: 
2. Data assimilation. J. Geophys. Res., 114, D13205, 
doi:10.1029/2008JD011115.

Beránger, K., L. Siefridt, B. Barnier, E. Garnier, and H. 
Roquet, 1999: Evaluation of operational ECMWF 
surface freshwater fluxes of oceans during 1991–1997. 
J. Marine Syst., 22, 13–36.

Berry, D. I., 2009: Surface forcing of the North Atlantic: 
accuracy and variability. University of Southampton, 
School of Ocean and Earth Science, Doctoral Thesis, 
176 pp.

—, and E. C. Kent, 2009: A new air-sea interaction 
gridded dataset from ICOADS with uncertainty 
estimates. Bull. Amer. Meteor. Soc., 90, 645–656.

Bhatt, U. S., M. A. Alexander, C. Deser, J. E. Walsh, J. S. 
Miller, M. S. Timlin, J. Scott, and R. A. Tomas, 2008: 
The atmospheric response to realistic reduced sum-
mer arctic sea ice anomalies. Arctic Sea Ice Decline: 
Observations, Projections, Mechanisms, and Implica-
tions. Geophys. Monogr., Vol. 180, Amer. Geophys. 
Union, 91–110.

—, and Coauthors, 2010: Circumpolar Arctic tundra 
vegetation change is linked to sea-ice decline. Earth 
Interactions, 14, doi:10.1175/2010EI315.1.

Bindoff, N. L., and T. J. McDougall, 2000: Decadal 
changes along an Indian Ocean section at 32°S 
and their interpretation. J. Phys. Oceanogr., 30, 
1207–1222.

—, and Coauthors, 2007: Observations: Oceanic 
climate change and sea level. Climate Change 2007: 
The Physical Science Basis. S. Solomon, et al., Eds., 
Cambridge University Press, 385–432.

Birkett, C. M., 2010: Lake levels [in “State of the Climate 
in 2009”]. Bull. Amer. Meteor. Soc., 91 (7), S39.

—, and I. M. Mason, 1995: A new global lakes da-
tabase for a remote sensing programme studying 
climatically sensitive large lakes. J. Great Lakes Res., 
21, 307–318.

Bjerknes, J., 1969: Atmospheric teleconnections from 
the equatorial Pacific. Mon. Wea. Rev., 97, 163–172.

Blake, E., E. N. Rappaport, and C. W. Landsea, 2007: The 
deadliest, costliest, and most intense United States 
tropical cyclones from 1851 to 2006. NOAA Techni-
cal Memorandum NWS TPC-5, NOAA National 
Hurricane Center, 43 pp. [Available online at http://

www.nhc.noaa.gov/Deadliest_Costliest.shtml.]
—, E. J. Gibney, D. P. Brown, M. Mainelli, J. L. 

Franklin, T. B. Kimberlain, and G. R. Hammer, 
2009: Tropical Cyclones of the Eastern North Pacific 
Basin, 1949-2006. Historical Climatology Series 6-5, 
NOAA/National Climatic Data Center, 162 pp.

Boening, C., T. Lee, and V. Zlotnicki, 2011: A record-
high ocean bottom pressure in the South Pacific 
observed by GRACE. Geophys. Res. Lett., 38, L04602, 
doi:10.1029/2010GL046013.

Bolten, J. D., M. Rodell, B. F. Zaitchik, M. Ozdogan, D. 
L. Toll, E. T. Engman, and S. Habib, 2010: The Middle 
East and North Africa land data assimilation system: 
First results. 2010 Fall Meeting, San Francisco, CA, 
Amer. Geophys. Union, Abstract H23K-05.

Böning, C. W., A. Dispert, M. Visbeck, S. R. Rintoul, 
and F. U. Schwarzkopf, 2008: The response of the 
Antarctic circumpolar current to recent climate 
change. Nature Geosci., 1, 864–869.

Bonjean, F., and G. Lagerloef, 2002: Diagnostic model 
and analysis of the surface currents in the tropical 
Pacific Ocean. J. Phys. Oceanogr., 32, 2938–2954.

Bousquet, P., and Coauthors, 2010: Source attribution of 
the changes in atmospheric methane for 2006–2008. 
Atmos. Chem. Phys. Discuss., 10, 27 603–27 630.

Bowman, D. M. J. S., and Coauthors, 2009: Fire in the 
Earth system. Science, 324, 481–484.

Box, J. E., and A. E. Cohen, 2006: Upper-air tempera-
tures around Greenland: 1964–2005. Geophys. Res. 
Lett., 33, L12706, doi:10.1029/2006GL025723.

—, and D. T. Decker, 2011: Greenland marine termi-
nating glacier area changes: 2000-2010. Ann. Glaciol., 
52, 59A030, in press.

—, and K. Ski, 2007: Remote sounding of Greenland 
supraglacial melt lakes: implications for subglacial 
hydraulics. J. Glaciol., 53, 257–265.

Boyce, D. G., M. R. Lewis, and B. Worm, 2010: Global 
phytoplankton decline over the past century. Nature, 
466, 591–596.

Boyer, T. P., C. Stephens, J. I. Antonov, M. E. Conkright, 
R. A. Locarnini, T. D. O’Brien, and H. E. Garcia, 
2002: Salinity. Vol. 2, World Ocean Atlas 2001, NOAA 
Atlas NESDIS 50, 165 pp.

—, S. Levitus, J. I. Antonov, R. A. Locarnini, and H. E. 
Garcia, 2005: Linear trends in salinity for the World 
Ocean, 1955-1998. Geophys. Res. Lett., 32, L001604, 
doi:10.1029/2004GL021791.

—, and Coauthors, 2009: Introduction. World Ocean 
Database 2009, NOAA Atlas NESDIS 66, 216 pp.

Brakenridge, G. R., S. V. Nghiem, E. Anderson, and S. 
Chien, 2005: Space-based measurement of river run-
off. Eos, Trans. Amer. Geophys. Union, 86, 185–188.



S243JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

Brasnett, B., 1999: A global analysis of snow depth for 
numerical weather prediction. J. Appl. Meteor., 38, 
726–740.

Brennan, C. E., R. J. Matear, and K. Keller, 2008: 
Measuring oxygen concentrations to improve 
the detection capabilities of an ocean circulation 
observation array. J. Geophys. Res., 113, C01019, 
doi:10.1029/2007JC004113.

Bret-Harte, M. S., G. R. Shaver, and F. S. Chapin, III, 
2002: Primary and secondary stem growth in arctic 
shrubs: implications for community response to 
environmental change. J. Ecol., 90, 251–267.

Bretherton, F. P., R. E. Davis, and C. Fandry, 1976: 
A technique for objective analysis and design of 
oceanographic instruments applied to MODE-73. 
Deep-Sea Res., 23, 559–582.

Brewer, A. W., 1949: Evidence for a world circulation 
provided by measurements of helium and water 
vapor distribution in the stratosphere. Quart. J. Roy. 
Meteor. Soc., 75, 351-363.

Brohan, P., J. J. Kennedy, I. Harris, S. F. B. Tett, and P. 
D. Jones, 2006: Uncertainty estimates in regional 
and global observed temperature changes: A new 
data set from 1850. J. Geophys. Res., 111, D12106, 
doi:10.1029/2005JD006548.

Bromwich, D. H., and R. L. Fogt, 2004: Strong trends in 
the skill of the ERA-40 and NCEP-NCAR reanalyses 
in the high and middle latitudes of the Southern 
Hemisphere, 1958-2001. J. Climate, 17, 4603–4619.

—, A. N. Rogers, P. Kallberg, R. I. Cullather, J. W. C. 
White, and K. J. Kreutz, 2000: ECMWF analyses and 
reanalyses depiction of ENSO signal in Antarctic 
precipitation. J. Climate, 13, 1406–1420.

—, A. J. Monaghan, and Z. Guo, 2004: Modeling the 
ENSO modulation of Antarctic climate in the late 
1990s with Polar MM5. J. Climate, 17, 109–132.

—, R. L. Fogt, K. I. Hodges, and J. E. Walsh, 2007: A 
tropospheric assessment of the ERA-40, NCEP, and 
JRA-25 global reanalyses in the polar regions. J. Geo-
phys. Res., 112, D10111, doi:10.1029/2006JD007859.

Brown, R. D., and B. Brasnett, 2010: Canadian Meteo-
rological Centre (CMC) daily snow depth analysis 
data. National Snow and Ice Data Center, Boulder, 
CO, digital media. [Available at http://nsidc.org/data/
nsidc-0447.html.]

—, C. Derksen, and L. Wang, 2010: A multi-dataset 
analysis of variability and change in Arctic spring 
snow cover extent, 1967-2008. J. Geophys. Res., 115, 
D16111, doi:10.1029/2010JD013975.

Bryden, H. L., H. R. Longworth, and S. A. Cunningham, 
2005: Slowing of the Atlantic meridional overturning 
circulation at 25°N. Nature, 438, 655–657.

Butler, C. J., and A. M. García-Suárez, 2011: Relative 
humidity at Armagh Observatory, 1838–2008. Int. 
J. Climatol., doi:10.1002/joc.2302, in press. 

Camargo, S. J., and A. H. Sobel, 2005: Western North 
Pacific tropical cyclone intensity and ENSO. J. Cli-
mate, 18, 2996–3006.

—, and A. H. Sobel, 2010: Revisiting the influence 
of the quasi-biennial oscillation on tropical cyclone 
activity. J. Climate, 23, 5810–5825.

—, K. A. Emanuel, and A. H. Sobel, 2007a: Use of a 
genesis potential index to diagnose ENSO effects on 
tropical cyclone genesis. J. Climate, 20, 4819–4834.

—, A. W. Robertson, S. J. Gaffney, P. Smyth, and M. 
Ghil, 2007b: Cluster analysis of typhoon tracks. Part 
II: Large-scale circulation and ENSO. J. Climate, 20, 
3654–3676.

Campbell, J. W., 1995: The lognormal distribution as a 
model for bio-optical variability in the sea. J. Geo-
phys. Res., 100, 13 237–13 254.

Cane, M. A., S. E. Zebiak, and S. C. Dolan, 1986 Ex-
perimental forecasts of El Niño. Nature, 321, 827–832

Carmack, E. C., and D. C. Chapman. 2003. Wind-driven 
shelf/basin exchange on an Arctic shelf: The joint roles 
of ice cover extent and shelf-break bathymetry. Geo-
phys. Res. Lett. 30, 1778 doi:10.1029/2003GL017526. 

Cattiaux, J., R. Vautard, C. Cassou, P. Yiou, V. Masson-
Delmotte, and F. Codro, 2010: Winter 2010 in Eu-
rope: A cold extreme in a warming climate. Geophys. 
Res. Lett., 37, L20704, doi:10.1029/2010GL044613.

Cayan, D. R., 1992: Latent and sensible heat flux anoma-
lies over the northern oceans, driving the sea surface 
temperature. J. Phys. Oceanogr. 22, 859–881.

Chambers, D. P., and J. K. Willis, 2008: Analysis of 
large-scale ocean bottom pressure variability in 
the North Pacific. J. Geophys. Res., 113, C11003, 
doi:10.1029/2008JC004930.

—, and —, 2009: Low-frequency exchange of mass 
between ocean basins. J. Geophys. Res., 114, C11008, 
doi:10.1029/2009JC005518.

—, J. Wahr, M. E. Tamisiea, and R. S. Nerem, 
2010: Ocean mass from GRACE and glacial iso-
static adjustment. J. Geophys. Res., 115, B11415, 
doi:10.1029/2010JB007530.

Chan, J. C. L., 1985: Tropical cyclone activity in the 
northwest Pacific in relation to El Niño/Southern 
Oscillation phenomenon. Mon. Wea. Rev., 113, 
599–606.

Changnon, S. A., 2001: Damaging thunderstorm activ-
ity in the United States. Bull. Amer. Meteor. Soc., 82, 
597–608.

Chelliah, M., and G. D. Bell, 2004: Tropical multi-
decadal and interannual climate variations in the 



S244 JUNE 2011|

NCEP/ NCAR Reanalysis. J. Climate, 17, 1777–1803.
Chen, J. L., C. R. Wilson, B. D. Tapley, D. D. Blanken-

ship, and E. R. Ivins, 2007: Patagonia icefield melting 
observed by Gravity Recovery And Climate Ex-
periment (GRACE). Geophys. Res. Lett., 34, L22501, 
doi:10.1029/2007GL031871.

Chia, H. H., and C. F. Ropelewski, 2002: Interannual 
variability in the genesis location of tropical cyclones 
in the northwest Pacific. J. Climate, 15, 2934–2944.

Chidichimo, M. P., T. Kanzow, S. A. Cunningham, W. 
E. Johns, and J. Marotzke, 2010: The contribution of 
eastern-boundary density variations to the Atlantic 
meridional overturning circulation at 26.5°N. Ocean 
Science, 6, 475–490.

Christiansen, H. H., and Coauthors, 2010: The thermal 
state of permafrost in the nordic area during the 
International Polar Year 2007–2009. Permafrost 
Periglacial Processes, 21, 156–181.

Christy, J. R., and R. T. McNider, 1994: Satellite green-
house signal. Nature, 367, 325.

—, and W. B. Norris, 2009: Discontinuity issues with 
radiosondes and satellite temperatures in the Aus-
tralian region 1979-2006. J. Atmos. Ocean. Technol., 
26, 508–522.

Coats, R., 2010: Climate change in the Tahoe basin: re-
gional trends, impacts and drivers. Climatic Change, 
102, 435–466.

Comiso, J., 1999, updated 2008: Bootstrap sea ice 
concentrations from NIMBUS-7 SMMR and DMSP 
SSM/I. National Snow and Ice Data Center, Boulder, 
CO, digital media. [Available online at http://nsidc.
org/data/nsidc-0079.html.]

—, 2010: Variability and trends of the global sea ice 
cover. Sea Ice, 2nd ed., D. N. Thomas and G. S. Di-
eckmann, Eds., Wiley-Blackwell, 205–246.

Compo, G. P., and Coauthors, 2011: The Twentieth 
Century Reanalysis Project. Quart. J. Roy. Meteor. 
Soc., 137, 1–28.

Conway, T. J., P. P. Tans, L. S. Waterman, K. W. Thoning, 
D. R. Kitzis, K. A. Masarie, and N. Zhang, 1994: Evi-
dence for interannual variability of the carbon cycle 
from the NOAA CMDL global air sampling network. 
J. Geophys. Res., 99 (D11), 22 831–22 855.

Couture, R., S. Smith, S. D. Robinson, M. M. Burgess, 
and S. Solomon, 2003: On the hazards to infrastruc-
ture in the Canadian North associated with thawing 
of permafrost. Proc. Geohazards (2003), Third Cana-
dian Conf. on Geotechnique and Natural Hazards. 
Edmonton, AB, Canada, The Canadian Geotechnical 
Society, 97–104.

Cravatte, S., T. Delcoix, D. Zhang, M. McPhaden, and 
J. LeLoup, 2009: Observed freshening and warming 

of the western Pacific warm pool. Climate Dyn., 33, 
565–589.

Crosman, E., and J. Horel, 2009: MODIS-derived surface 
temperature of the Great Salt Lake. Remote Sens. 
Environ., 113, 73–81.

Crowley, J. W., J. X. Mitrovica, R. C. Bailey, M. E. 
Tamisiea, and J. L. Davis, 2006: Land water storage 
within the Congo Basin inferred from GRACE satel-
lite gravity data. Geophys. Res. Lett., 33.

Cunningham, S. A., and Coauthors, 2007: Temporal 
variability of the Atlantic meridional overturning 
circulation at 26.5°N. Science, 312, 335–938.

—, and Coauthors, 2010: The present and future 
system for measuring the Atlantic meridional 
overturning circulation and heat transport. Proc. 
OceanObs’09: Sustained Ocean Observations and 
Information for Society (Vol. 2), J. Hall, et al., Eds., 
ESA Publication, WPP-306.

Curry, R. G., and M. S. McCartney, 2001: Ocean gyre 
circulation changes associated with the North At-
lantic oscillation. J. Phys. Oceanogr., 31, 3374–3400.

—, B. Dickson, and I. Yashayaev, 2003: A change in 
the freshwater balance of the Atlantic Ocean over the 
past four decades. Nature, 426, 826–829.

Dai, A., 2006: Recent climatology, variability, and trends 
in global surface humidity. J. Climate, 19, 3589–3606.

Daniel, J. S., and Coauthors, 2011: A focus on infor-
mation and options for policymakers. Scientific 
Assessment of Ozone Depletion: 2010, Global Ozone 
Research and Monitoring Project Rep. 52, World 
Meteorological Organization, 5.1–5.56.

Da Silva, A. M., C. C. Young, and S. Levitus, 1994: 
Anomalies of fresh water fluxes. Vol. 4, Atlas of Sur-
face Marine Data 1994, NOAA Atlas Series, 308 pp.

Davidson, E. A., 2009: The contribution of manure and 
fertilizer nitrogen to atmospheric nitrous oxide since 
1860. Nature Geosci., 2, 659–662.

Dee, D., and Coauthors, 2011: The ERA-Interim rean-
alysis: Configuration and performance of the data 
assimilation system. Quart. J. Roy. Meteor. Soc., 137, 
553–597.

DeFries, R. S., R. A. Houghton, M. C. Hansen, C. B. 
Field, and D. Skole, 2002: Carbon emissions from 
tropical deforestation and regrowth based on satel-
lite observations for the 1980s and 1990s. Proc. Natl. 
Acad. Sci. USA, 99, 14 256–14 261.

Delworth, T. L., and M. E. Mann, 2000: Observed and 
simulated multidecadal variability in the Northern 
Hemisphere. Climate Dyn., 16, 661–676.

Derksen, C., P. Toose, A. Rees, L. Wang, M. English, 
A. Walker, and M. Sturm, 2010: Development of a 
tundra-specific snow water equivalent retrieval al-



S245JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

gorithm for satellite passive microwave data. Remote 
Sens. Environ., 114, 1699–1709.

Déry, S., and R. Brown, 2007: Recent Northern Hemi-
sphere snow cover extent trends and implications for 
the snow-albedo feedback. Geophys. Res. Lett., 34, 
L22504, doi:10.1029/2007GL031474.

Deser, C., and M. L. Blackmon, 1993: Surface climate 
variations over the North Atlantic Ocean during 
winter: 1900–1989. J. Climate, 6, 1743–1753.

—, and J. M. Wallace, 1990: Large-scale atmospheric 
circulation features of warm and cold episodes in the 
tropical Pacific. J. Climate, 3, 1254–1281.

—, M. A. Alexander, S. P. Xie, and A. S. Phillips, 2010: 
Sea surface temperature variability: Patterns and 
mechanisms. Annu. Rev. Mar. Sci., 2, 115–143.

Dessler, A. E., and S. M. Davis, 2010: Trends in tropo-
spheric humidity from reanalysis systems. J. Geophys. 
Res., 15, D19127, doi: 10.1029/2010JD014192.

Dhomse, S., M. Weber, J. P. Burrows, I. Wohltmann, 
and M. Rex, 2006: On the possible cause of recent 
increases in NH total ozone from a statistical analy-
sis of satellite data from 1979 to 2003. Atmos. Chem. 
Phys., 6, 1165–1180.

Diaz, H. F., and R. J. Murnane, Eds., 2008: Climate 
Extremes and Society. Cambridge University Press, 
356 pp.

Di Girolamo, L., A. Menzies, G. Zhao, K. Mueller, C. 
Moroney, and D. J. Diner, 2010: Multi-angle Imag-
ing SpectroRadiometer Level 3 Cloud Fraction by 
Altitude Algorithm Theoretical Basis Document. 
JPL Publ., D-62358, 23 pp.

Dijkstra, H. A., L. A. te Raa, M. Schmeits, and J. Gerrits, 
2006: On the physics of the Atlantic multidecadal 
oscillation. Ocean Dyn., 56, 36–50.

Ding, Q., E. J. Steig, D. S. Battisti, and M. Küttel, 2011: 
Winter warming in West Antarctica caused by 
central tropical Pacific warming. Nature Geosci., 4, 
398–403.

Dlugokencky, E. J., and Coauthors, 2009: Observational 
constraints on recent increases in the atmosphe-
ric CH4 burden. Geophys. Res. Lett., 36, L18803, 
doi:10.1029/2009GL039780.

Dole, R., and Coauthors, 2011: Was there a basis for 
anticipating the 2010 Russian heat wave? Geophys. 
Res. Lett., 38, L06702, doi:10.1029/2010GL046582.

Domingues, C. M., J. A. Church, N. J. White, P. J. Gleck-
ler, S. E. Wijffels, P. M. Barker, and J. R. Dunn, 2008: 
Improved estimates of upper-ocean warming and 
multi-decadal sea-level rise. Nature, 453, 1090–1093.

Dong, S., S. L. Garzoli, M. O. Baringer, C. S. Meinen, and 
G. J. Goni, 2009: The Atlantic meridional overturn-

ing circulation and its northward heat transport in 
the South Atlantic. Geophys. Res. Lett., 36, L20606, 
doi:10.1029/2009GL039356.

Dorigo, W. A., K. Scipal, R. M. Parinussa, Y. Y. Liu, W, 
Wagner, R. A. M. De Jeu, and V. Naeimi, 2010: Error 
characterisation of global active and passive micro-
wave soil moisture datasets. Hydrol. Earth Syst. Sci. 
14, 2605–2616.

—, and Coauthors, 2011: The International Soil Mois-
ture Network: A data hosting facility for global in situ 
soil moisture measurements. Hydrol. Earth Syst. Sci. 
Disc., 8, 1609–1663.

Douglass, A. R., and J. L. Stanford, 1982: A model of 
the Antarctic sink for stratospheric water vapour. J. 
Geophys. Res., 87, 5001–5008.

Draper, C. S., J. P. Walker, P. J. Steinle, R. A. M. De Jeu, 
and T. R. H. Holmes, 2009: An evaluation of AMSR-
E derived soil moisture over Australia. Remote Sens. 
Environ., 113, 703–710.

Drozdov, D. S., G. V. Malkova, and V. P. Melnikov, 2008: 
Recent advances in Russian geocryological research: 
A contribution to the International Polar Year. Proc. 
Ninth Int. Conf. on Permafrost, Fairbanks, Alaska, 
Vol. 1, D. L. Kane and K. M. Hinkel, Eds., Institute 
of Northern Engineering, University of Alaska Fair-
banks, 379–384.

Durack, P. J., and S. E. Wijffels, 2010: Fifty-year trends 
in global ocean salinities and their relationship to 
broad-scale warming. J. Climate, 23, 4342–4362. 

Durre, I., R. S. Vose, and D. B. Wuertz, 2006: Overview 
of the integrated global radiosonde archive. J. Cli-
mate, 19, 53–68.

EDGAR, 2009: Emission Database for Global Atmos-
pheric Research (EDGAR), release version 4.0. Eu-
ropean Commission, Joint Research Centre (JRC)/
Netherlands Environmental Assessment Agency 
(PBL). [Available online at http://edgar.jrc.ec.europa.
eu.]

Elmendorf, S., and Coauthors, 2010: Assessments of 
recent tundra change based on repeated vegetation 
surveys. 2010 Fall Meeting, San Francisco, CA, Amer. 
Geophys. Union, Abstract GC3B-05.

Emanuel, K. A., 1986: An air-sea interaction theory for 
tropical cyclones. Part I: Steady-state maintenance. 
J. Atmos. Sci., 43, 585–605.

—, 1988: The maximum intensity of hurricanes. J. 
Atmos. Sci., 45, 1143–1155.

—, 1995: Sensitivity of tropical cyclones to surface 
exchange coefficients and a revised steady-state 
model incorporating eye dynamics. J. Atmos. Sci., 
52, 3969–3976.

—, 2001: The contribution of tropical cyclones to the 



S246 JUNE 2011|

oceans’ meridional heat transport. J. Geophys. Res., 
106 (D14), 14 771–14 781.

Enfield, D. B., and D. A. Mayer, 1997: Tropical Atlantic 
sea surface temperature variability and its relation 
to El Niño-Southern Oscillation. J. Geophys. Res., 
102 (C1), 929–945.

—, and A. M. Mestas-Nuñez, 1999: Multi-scale vari-
abilities in global sea surface temperatures and their 
relationships with tropospheric climate patterns. J. 
Climate, 12, 2719–2733.

—, —, and P. J. Trimble, 2001: The Atlantic Mul-
tidecadal Oscillation and its relationship to rainfall 
and river flows in the continental US. Geophys. Res. 
Lett., 28, 2077–2080.

Fairall, C. W., E. F. Bradley, J. E. Hare, A. A. Grachev, 
and J. B. Edson, 2003: Bulk parameterization on air–
sea fluxes: Updates and verification for the COARE 
algorithm. J. Climate, 16, 571–591.

Falkowski, P. G., 1984: Physiological responses of phy-
toplankton to natural light regimes. J. Plankton Res., 
6, 295–307.

Famiglietti, J. S., and Coauthors, 2011: Satellites measure 
recent rates of groundwater depletion in California’s 
Central Valley. Geophys. Res. Lett., 38 , L03403, 
doi:10.1029/2010GL046442.

FAO, 2006: Global forest resources assessment 2005. 
FAO Forestry Paper 147, Food and Agriculture 
Organization of the United Nations, Rome, 320 pp.

—, 2010: Global forest resources assessment 2010. FAO 
Forestry Paper 163, Food and Agriculture Organiza-
tion of the United Nations, Rome, 340 pp.

Feely, R. A., T. Takahashi, R. Wanninkhof, M. J. McPh-
aden, C. E. Cosca, S. C. Sutherland, and M.-E. Carr, 
2006: Decadal variability of the air-sea CO2 fluxes 
in the equatorial Pacific Ocean. J. Geophys. Res., 111, 
C07S03, doi: 10.1029/2005jc003129.

Fioletov, V. E., and T. G. Shepherd, 2003: Seasonal per-
sistence of midlatitude total ozone anomalies. Geo-
phys. Res. Lett., 30, 1417, doi:10.1029/2002GL016739.

—, G. E. Bodeker, A. J. Miller, R. D. McPeters, and 
R. Stolarski, 2002: Global and zonal total ozone 
variations estimated from ground-based and satel-
lite measurements: 1964–2000. J. Geophys. Res., 107, 
4647, doi:10.1029/2001JD001350.

Fogt, R. L., and D. H. Bromwich, 2006: Decadal 
variability of the ENSO teleconnection to the high 
latitude South Pacific governed by coupling with the 
Southern Annular Mode. J. Climate, 19, 979–997.

—, —, and K. M. Hines, 2011: Understanding the 
SAM inf luence on the South Pacific ENSO tele-
connection. Climate Dyn., 36, 1555–1576.

Folland, C. K., D. E. Parker, A. W. Colman, and R. 

Washington, 1999: Large scale modes of ocean sur-
face temperature since the late nineteenth century. 
Beyond El Nino: Decadal and Interdecadal Climate 
Variability, A. Navarra, Ed., Springer-Verlag, 73–102.

Forbes, B. C., M. M. Fauria, and P. Zetterberg, 2010: 
Russian Arctic warming and ‘greening’ are closely 
tracked by tundra shrub willows. Global Change 
Biol., 16, 1542–1554.

Forster, P., and Coauthors, 2007: Changes in atmos-
pheric constituents and in radiative forcing. Climate 
Change 2007: The Physical Science Basis, S. Solomon 
et al., Eds., Cambridge University Press, 130–234.

Free, M., 2011: The seasonal structure of temperature 
trends in the tropical lower stratosphere. J. Climate, 
24, 859–866.

—, and D. J. Seidel, 2009: Observed El Niño-
Southern Osci l lat ion temperature signa l in 
the stratosphere. J. Geophys. Res., 114, D23108, 
doi:10.1029/2009JD012420.

—, J. K. Angell, I. Durre, J. Lanzante, T. C. Peterson, 
and D. Seidel, 2004: Using first differences to reduce 
inhomogeneity in radiosonde temperature datasets. 
J. Climate, 21, 4171–4179.

—, D. J. Seidel, J. K. Angell, J. R. Lanzante, I. 
Durre, and T. C. Peterson, 2005: Radiosonde At-
mospheric Temperature Products for Assessing 
Climate (RATPAC): A new dataset of large-area 
anomaly time series. J. Geophys. Res. 110, D22101, 
doi:10.1029/2005JD006169.

Freeland, H., K. Denman, C. S. Wong, F. Whitney, and 
R. Jacques, 1997: Evidence of change in the winter 
mixed layer in the Northeast Pacific Ocean. Deep-Sea 
Res. I, 44, 2117-2129.

Fricker, H. A., T. Scambos, R. Bindschadler, and L. 
Padman, 2007: An active subglacial water system in 
West Antarctica mapped from space. Science, 315, 
1544–1548.

Friedlingstein, P., and Coauthors, 2010: Update on CO2 
emissions. Nature Geosci., 3, 811–812.

Frith, S., R. Stolarski, and P. K. Barthia, 2004: Im-
plications of Version 8 TOMS and SBUV data 
for long-term trend. Proc. Quadrennial Ozone 
Symposium-2004, C. Zerefos, Ed., IAMAS, 65–66. 
[Available online at http://acdb-ext.gsfc.nasa.gov/
Data_services/merged/.]

Fueglistaler, S., and P. H. Haynes, 2005: Control of 
interannual and longer-term variability of strat-
ospheric water vapour. J. Geophys. Res, 110, D24108, 
doi:10.1029/2005JD006019.

Galarneau, T. J., L. F. Bosart, and R. S. Schumacher, 2010: 
Predecessor rain events ahead of tropical cyclones. 
Mon. Wea. Rev., 138, 3272–3297.



S247JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

Garzoli, S. L., S. Speich, A. Piola, and E. Campos, 2010:  
South Atlantic Meridional Overturning Circulation 
(SAMOC) third workshop. CLIVAR Exchanges, 54, 
28–29.

GCOS, 2003: The second report on the adequacy of the 
Global Observing Systems for Climate in support of 
the UNFCCC. GCOS-82, WMO/TD No. 1143, 74 pp. 
[Available online at http://www.wmo.int/pages/prog/
gcos/Publications/gcos-82_2AR.pdf.]

Giglio, L., J. T. Randerson, G. R. van der Werf, P. S. 
Kasibhatla, G. J. Collatz, D. C. Morton, and R. S. 
DeFries, 2010: Assessing variability and long-term 
trends in burned area by merging multiple satellite 
fire products. Biogeosciences, 7, 1171–1186.

Gille, J. C., and J. M. Russell, III, 1984: The limb infrared 
monitor of the stratosphere: experiment descrip-
tion, performance, and results. J. Geophys. Res., 89, 
5125–5140.

Gobron, N., A. Belward, B. Pinty, and W. Knorr, 2010: 
Monitoring biosphere vegetation 1998–2009. Geophys. 
Res. Lett., 37, L15402, doi:10.1029/2010GL043870.

Goldenberg, S. B., and L. J. Shapiro, 1996: Physical 
mechanisms for the association of El Niño and West 
African rainfall with Atlantic major hurricane activ-
ity. J. Climate, 9, 1169–1187.

—, C. W. Landsea, A. M. Mestas-Nuñez, and W. M. 
Gray, 2001: The recent increase in Atlantic hur-
ricane activity: Causes and implications. Science, 
293, 474–479.

Gong, D. Y., and S. W. Wang, 1999: Definition of Ant-
arctic Oscillation Index. Geophys. Res. Lett., 26, 
459–462.

Goni, G. J., and J. A. Trinanes, 2003: Ocean thermal 
structure monitoring could aid in the intensity fore-
cast of tropical cyclones. Eos, Trans. Amer. Geophys. 
Union, 84, 573.

—, and I. Wainer, 2001: Investigation of the Brazil cur-
rent front dynamics from altimeter data. J. Geophys. 
Res., 36 (C12), 31 117–31 128.

—, and Coauthors, 2009: Applications of satellite-
derived ocean measurements to tropical cyclone 
intensity forecasting. Oceanography, 22, 176–183.

Gooseff, M. N., A. Balser, W. B. Bowden, and J. B. Jones, 
2009: Effects of hillslope thermokarst in northern 
Alaska. Eos, Trans. Amer Geophys. Union, 90, 29–36.

Gordon, A. L., and C. F. Giulivi, 2008: Sea surface sa-
linity trends over fifty years within the subtropical 
North Atlantic. Oceanography, 21, 20–29.

Gray, W. M., 1984: Atlantic seasonal hurricane frequen-
cy: Part I: El Niño and 30-mb quasi-biennial oscil-
lation influences. Mon. Wea. Rev., 112, 1649–1668.

Greatbatch, R. J., A. F. Fanning, A. D. Goulding, and S. 

Levitus, 1991: A diagnosis of interpentadal circula-
tion changes in the North Atlantic. J. Geophys. Res., 
96 (C12), 22 009–22 023.

Gruber N., and Coauthors, 2009: Ocean sources, sinks, 
and transport of atmospheric CO2. Global Biogeo-
chem. Cycles, 23, GB1005, doi:10.1029/2008GB003349.

Gruhier, C., and Coauthors, 2010: Soil moisture active 
and passive microwave products: Intercomparison 
and evaluation over a Sahelian site. Hydrol. Earth 
Syst. Sci., 14, 141–156.

Haas, C., S. Hendricks, H. Eicken, and A. Herber, 2010: 
Synoptic airborne thickness surveys reveal state of 
Arctic sea ice cover. Geophys. Res. Lett., 37, L09501, 
doi:10.1029/2010GL042652.

Haeberli, W., J. Cihlar, and R. Barry, 2000: Glacier moni-
toring within the Global Climate Observing System. 
Ann. Glaciol, 31, 241–246.

—, and Coauthors, 2010: Mountain permafrost: De-
velopment and challenges of a young research field. 
J. Glaciol., 56, 1043–1058.

Hahn, C. J., and S. G. Warren, 2007: A gridded clima-
tology of clouds over land (1971–1996) and ocean 
(1954–1997) from surface observations worldwide. 
ORNL/CDIAC-153, NDP-026E. [Available online at 
http://cdiac.ornl.gov/epubs/ndp/ndp026e/ndp026e.
html.].

Haimberger, L., 2007: Homogenization of radiosonde 
temperature time series using innovation statistics. 
J. Climate, 20, 1377–1403.

—, C. Tavolato, and S. Sperka, 2008: Towards elimina-
tion of the warm bias in historic radiosonde tempera-
ture records - some new results from a comprehensive 
intercomparison of upper air data. J. Climate, 21, 
4587–4606.

Häkkinen, S., P. B. Rhines, and D. L. Worthen, 2011: 
Warm and saline events embedded in the meridional 
circulation of the northern North Atlantic, J. Geo-
phys. Res., 116, C03006, doi:10.1029/2010JC006275.

Hall, A., and M. Visbeck, 2002: Synchronous variability 
in the southern hemisphere atmosphere, sea ice, and 
ocean resulting from the annular mode. J. Climate, 
15, 3043–3057.

Hall, D. K., G. A. Riggs, and V. V. Salomonson, 2006: 
MODIS/Terra snow cover daily L3 global 500m grid, 
V005. National Snow and Ice Data Center, Boulder, 
CO, digital media. [Available online at http://nsidc.
org/data/mod10a1v5.html.]

Halpert, M., G. D. Bell, and M. L’Heureux, 2010: ENSO 
and the tropical Pacific [in “State of the Climate in 
2009”]. Bull. Amer. Meteor. Soc., 91 (7), S79–S82.

Hannah, D. M., S. Demuth, H. A. J. van Lanen, U. 



S248 JUNE 2011|

Looser, C. Prudhomme, G. Rees, K. Stahl, and L. 
M. Tallaksen, 2011: Large-scale river flow archives: 
Importance, current status and future needs. Hydrol. 
Process., 25, 1191–1200.

Hansen, J., M. Sato, R. Ruedy, K. Lo, D. W. Lea, and M. 
Medina-Elizade, 2006: Global temperature change. 
Proc. Natl Acad. Sci. USA, 103, 14 288–14 293.

—, R. Ruedy, M. Sato, and K. Lo, 2010: Global surface 
temperature change. Rev. Geophys., 48, RG4004, 
doi:10.1029/2010RG000345.

Harnisch, J., and A. Eisenhauer, 1998: Natural CF4 and 
SF6 on Earth. Geophys. Res. Lett., 25, 2401–2404.

—, R. Borchers, P. Fabian, H. W. Gaggeler, and U. 
Schotterer, 1996a: Effect of natural tetrafluorometh-
ane. Nature, 384, 32.

—, R. Borchers, P. Fabian, and M. Maiss, 1996b: 
Tropospheric trends for CF4 and C2F6 since 1982 
derived from SF6 dated stratospheric air. Geophys. 
Res. Lett., 23, 1099–1102.

—, M. Frische, R. Borchers, A. Eisenhauer, and A. 
Jordan, 2000: Natural fluorinated organics in fluorite 
and rocks. Geophys. Res. Lett., 27, 1883–1886.

Harris, C., and Coauthors, 2003: Warming permafrost 
in European mountains. World Meteorol. Org. Bull., 
52(3), 6 pp.

Harris, N. R. P., and Coauthors, 2008: Ozone trends 
at northern mid- and high latitudes – a European 
perspective. Ann. Geophys., 26, 1207–1220.

Hart, R. E., R. N. Maue, and M. C. Watson, 2007: Esti-
mating local memory of tropical cyclones through 
MPI anomaly evolution. Mon. Wea. Rev., 135, 
3990–4005.

Hartmann, D. L., J. M. Wallace, V. Limpasuvan, D. W. 
J. Thompson, and J. R. Holton, 2000: Can ozone 
depletion and global warming interact to produce 
rapid climate change? Proc. Natl. Acad. Sci. USA, 
97, 1412–1417.

Hastenrath, S., 1985: Climate and Circulation of the 
Tropics. D. Reidel, 455 pp.

Haywood, J., and O. Boucher, 2000: Estimates of the di-
rect and indirect radiative forcing due to tropospheric 
aerosols: A review. Rev Geophys, 38, 513–543.

Hedde, C., 2010: U.S. natural catastrophe update. 2010 
Half-year Natural Catastrophe Review (Webinar), 
Munich, Germany, Munich Re. [Available online at 
http://www.amre.com/webinars/2010_07_natcatrev-
iew/MR_III_2010_HalfYear_NatCat_Review.pdf.]  

Heidinger, A. K., and M. J. Pavolonis, 2009: Gazing at 
cirrus clouds for 25 years through a split window, 
part 1: Methodology. J. Appl. Meteor. Climatol., 48, 
1110–1116.

Heil, A., J. W. Kaiser, G. R. van der Werf, M. J. Wooster, 
M. G. Schultz, and H. D. van der Gon, 2010: Assess-
ment of the real-time fire emissions (GFASv0) by 
MACC. ECMWF Tech. Memo. 628, 43 pp.

Held, I. M., and B. J. Soden, 2006: Robust response of 
the hydrological cycle to global warming. J. Climate, 
19, 5686–5699.

Helfrich, S., D. McNamara, B. Ramsay, T. Baldwin, and 
T. Kasheta, 2007: Enhancements to, and forthcoming 
developments in the Interactive Multisensor Snow 
and Ice Mapping System (IMS). Hydrol. Process., 21, 
1576–1586.

Helm, K. P., N. L. Bindoff, and J. A. Church, 2010: 
Changes in the global hydrological-cycle inferred 
from ocean salinity. Geophys. Res. Lett., 37, L18701, 
doi:10.1029/2010GL044222.

Hendon, H., C. Zhang, and J. Glick, 1999: Interannual 
variation of the Madden-Julian Oscillation during 
austral Summer. J. Climate, 12, 2538–2550.

Henry, G. H. R., and U. Molau, 1997: Tundra plants and 
climate change: the International Tundra Experi-
ment (ITEX). Global Change Biol., 3 (Suppl. 1), 1–9.

Hilburn, K. A., and F. J. Wentz, 2008a: Intercalibrated 
passive microwave rain products from the unified 
microwave ocean retrieval algorithm (UMORA). J. 
Appl. Meteor. Climatol., 47, 778–794.

—, and —, 2008b: Mitigating the impact of 
RADCAL beacon contamination on F15 SSM/I 
ocean retrievals. Geophys. Res. Letts., 35, L18806, 
doi:10.1029/2008GL034914.

Hill, G. B., and G. H. R. Henry, 2011: Responses of high 
Arctic wet sedge tundra to climate warming since 
1980. Global Change Biol., 17, 276–287.

Ho, S.-P., Y.-H. Kuo, W. Schreiner, and X. Zhou, 2010: 
Using SI-traceable global positioning system radio 
occultation measurements for climate monitoring [in 
“State of the Climate in 2009”]. Bull Amer. Meteor. 
Soc., 91 (7), S36–S37.

Hofmann, D. J., and S. A. Montzka, 2009: Recovery of 
the ozone layer: The ozone depleting gas index. Eos, 
Trans. Amer. Geophys. Union, 90, 1–2.

—, J. H. Butler, E. J. Dlugokencky, J. W. Elkins, K. 
Masarie, S. A. Montzka, and P. Tans, 2006: The role of 
carbon dioxide in climate forcing from 1979 - 2004: 
Introduction of the Annual Greenhouse Gas Index. 
Tellus, 58B, 614–619.

Holland, G. J., Ed., 1993: The global guide to tropical 
cyclone forecasting. WMO/TD-560, TCP-31, 342 pp.

Hollingsworth, A., and Coauthors, 2008: Toward a 
monitoring and forecasting system for atmospheric 
composition: The GEMS Project. Bull. Amer. Meteor. 
Soc., 89, 1147–1164.



S249JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

Hook, S. J., F. J. Prata, R. E. Alley, A. Abtahi, R. C. Ri-
chards, S. G. Schladow, and S.Ó. Pálmarsson, 2003: 
Retrieval of lake bulk and skin temperatures using 
Along-Track Scanning Radiometer (ATSR-2) data: 
A case study using Lake Tahoe, California. J. Atmos. 
Oceanic Technol., 20, 534.

—, R. G. Vaughan, H. Tonooka, and S. G. Schladow, 
2007: Absolute radiometric in-flight validation of 
mid infrared and thermal infrared data from ASTER 
and MODIS on the Terra spacecraft using the Lake 
Tahoe, CA/NV, USA, automated validation site. IEEE 
Trans. Geosci. Remote Sens., 45, 1798–1807.

Hosoda, S., T. Suga, N. Shikama, and K. Mizuno, 2009: 
Global surface layer salinity change detected by Argo 
and its implication for hydrological cycle intensifica-
tion. J. Oceanogr., 65, 579–586.

Hostetler, S. W., 1995: Hydrological and thermal re-
sponse of lakes to climate: Description and model-
ling. Physics and Chemistry of Lakes, A. Lerman et 
al., Eds., Springer-Verlag, 63–82.

Houborg, R., and M. Rodell, 2010: Integrating enhanced 
GRACE terrestrial water storage data into the U.S. 
and North American Drought Monitors. Proc. AS-
PRS 2010 Annual Conf., San Diego, CA, American 
Society for Photogrammetry and Remote Sensing.

Houghton, R. A., 2003: Revised estimates of the annual 
net flux of carbon to the atmosphere from changes 
in land use and land management 1850–2000. Tellus, 
55B, 378–390.

—, 2005: Above ground forest biomass and the global 
carbon cycle. Global Change Biol., 11, 945–958.

Howat, I. M., and A. Eddy, 2011: Multi-decadal retreat of 
Greenland’s marine-terminating glaciers. J. Glaciol., 
57, 389–396.

Hu, Z.-Z., A. Kumar, B. Huang, Y. Xue, W. Wang, and B. 
Jha, 2011: Persistent atmospheric and oceanic anoma-
lies in the North Atlantic from Summer 2009 to Sum-
mer 2010. J. Climate, doi:10.1175/2001JCLI4213.1, 
in press.

Huang, J., and Coauthors, 2008: Estimation of regional 
emissions of nitrous oxide from 1997 to 2005 using 
multinetwork measurements, a chemical transport 
model, and an inverse method. J. Geophys. Res., 113, 
D17313, doi:10.1029/2007JD009381.

Huffman, G. J., and Coauthors, 2007: The TRMM 
multisatellite precipitation analysis: Quasi-global, 
multiyear, combined-sensor precipitation estimates 
at fine scale. J. Hydrometeor., 8, 38–55.

Hughes, T., 1981: The weak underbelly of West Antarc-
tica. J. Glaciol., 27, 518–525.

Hurrell, J. W., 1995: Decadal trends in the North Atlantic 

oscillation: Regional temperatures and precipitation. 
Science, 269, 676–679.

—, Y. Kushnir, M. Visbeck, and G. Ottersen, 2003: 
An overview of the North Atlantic Oscillation. The 
North Atlantic Oscillation: Climate Significance and 
Environmental Impact. Geophys. Monogr., Vol. 134, 
Amer. Geophys. Union, 1–37.

Hurst, D. F., S. J. Oltmans, H. Vömel, K. H. Rosenlof, S. 
M. Davis, E. A. Ray, E. G. Hall, and A. F. Jordan, 2011:, 
Stratospheric water vapor trends over Boulder, Colo-
rado: Analysis of the 30-year Boulder record. J. Geo-
phys. Res., 116, D02306, doi:10.1029/2010JD015065.

ICU, 2010: The Island Climate Update. Published 
monthly by National Institute of Water and Atmo-
spheric Research, New Zealand. [Available online at 
http://www.niwa.co.nz/ncc/icu.]

Ingleby, B., and M. Huddleston, 2007: Quality control 
of ocean temperature and salinity profiles - histori-
cal and real-time data. J. Marine Sys., 65, 158–175.

Isaksen, K., J. L. Sollid, P. Holmlund, and C. Harris, 
2007: Recent warming of mountain permafrost in 
Svalbard and Scandinavia. J. Geophys. Res. 112, 
F02S04, doi10.1029/2006JF000522.

—, and Coauthors, 2011: Degrading mountain per-
mafrost in southern Norway - spatial and temporal 
variability of mean ground temperatures 1999–2009. 
Permafrost Periglacial Processes, in press.

Jackson, J. M., E. C. Carmack, F. A. McLaughlin, 
S. E. Allen, and R. G. Ingram, 2010: Identifica-
tion, characterization, and change of the near‐
surface temperature maximum in the Canada 
Basin, 1993–2008. J. Geophys. Res., 115, C05021, 
doi:10.1029/2009JC005265.

Jacobs, S. S., H. H. Hellmer, and A. Jenkins, 1996: Ant-
arctic ice sheet melting in the south Pacific. Geophys. 
Res. Lett., 23, 957–960.

Jauregui, E., 2003: Climatology of landfalling hur-
ricanes and tropical storms in Mexico. Atmósfera, 
16, 193–204.

Jenkins, A., P. Dutrieux, S. S. Jacobs, S. D. McPhail, J. R. 
Perrett, A. T. Webb, and D. White, 2010: Observa-
tions beneath Pine Island Glacier in West Antarctica 
and implications for its retreat. Nature Geosci., 3, 
468–472.

Jia, G. J., H. E. Epstein, and D. A. Walker, 2009: Veg-
etation greening in the Canadian Arctic related to 
decadal warming. J. Environ. Monit., 11, 2231–2238.

Johnson, D. R., T. P. Boyer, H. E. Garcia, R. A. Locar-
nini, O. K. Baranova, and M. M. Zweng, 2009: World 
Ocean Database 2009 Documentation. NODC Inter-
nal Rep. 20, 175 pp.

—, M. J. Lara, G. R. Shaver, and C. Tweedie, 2010: Her-



S250 JUNE 2011|

bivory and soil moisture drive long-term patterns of 
vegetation structure and function in Alaskan coastal 
tundra: results from resampling historic exclosures at 
Barrow. 2010 Fall Meeting, San Francisco, CA, Amer. 
Geophys. Union, Abstract GC43B-0908.

Johnson, G. C., and N. Gruber, 2007: Decadal water mass 
variations along 20°W in the northeastern Atlantic 
Ocean. Prog. Oceanogr., 73, 277–295.

—, and J. M. Lyman, 2007: Sea surface salinity [in 
“State of the Climate in 2006”]. Bull. Amer. Meteor. 
Soc., 88 (6), S34–S35.

—, and A. H. Orsi, 1997: Southwest Pacific ocean 
water-mass changes between 1968/69 and 1990/91. 
J. Climate, 10, 306–316.

Jones, P. D., T. Jónsson, and D. Wheeler, 1997: Extension 
to the North Atlantic Oscillation using early instru-
mental pressure observations from Gibraltar and 
South-West Iceland. Int. J. Climatol., 17, 1433–1450.

Jones, R. L., J. A. Pyle, J. E. Harries, A. M. Zavody, J. M. 
Russell, III, and J. C. Gille, 1986: The water vapor 
budget of the stratosphere studied using LIMS and 
SAMS satellite data. Quart. J. Roy. Meteor. Soc., 112, 
1127–1143.

Josey, S. A., E. C. Kent, and P. K. Taylor, 1998: The South-
ampton Oceanography Centre (SOC) Ocean – Atmo-
sphere Heat, Momentum and Freshwater Flux Atlas. 
Southampton Oceanography Centre Rep. 6, 59 pp. 
[Available online at http://www.noc.soton.ac.uk/ooc/
REFERENCES/PREPRINTS/SOC_flux_atlas.pdf.]

Joughin, I., B. E. Smith, and D. M. Holland, 2010: Sen-
sitivity of 21st century sea level to ocean-induced 
thinning of Pine Island Glacier, Antarctica. Geophys. 
Res. Lett., 37, L20502, doi:10.1029/2010GL044819.

Kahn, R. A., B. J. Gaitley, M. J. Garay, D. J. Diner, T. 
F. Eck, A. Smirnov, and B. N. Holben, 2010: Mul-
tiangle imaging spectroradiometer global aerosol 
product assessment by comparison with aerosol 
robotic network. J. Geophys. Res., 115, D23209, 
doi:10.1029/2010JD014601.

Kaiser, J. W., A. Benedetti, and J.-J. Morcrette, 2010a: 
Global aerosols [in “State of the Climate in 2009”] 
Bull. Amer. Meteor. Soc. 91 (7), S45–S46.

—, A. Benedetti, J. Flemming, J. J. Morcrette, A. 
Heil, M. G. Schultz, G. R. van der Werf, and M. J. 
Wooster, 2010b: From fire observations to smoke 
plume forecasting in the MACC services. Proc. Earth 
Observation for Land-Atmosphere Interaction Science, 
Frascati, Italy, European Space Agency, ESA Special 
Publication SP-688, 8 pp.

Kalnay, E., and Coauthors, 1996: The NCEP/NCAR 
40-year Reanalysis Project. Bull. Amer. Meteor. Soc., 
77, 437–472.

Kanzow, T., H. Johnson, D. Marshall, S. A. Cunning-
ham, J. J-M. Hirschi, A. Mujahid, H. L. Bryden, and 
W. E. Johns, 2009: Basin-wide integrated volume 
transports in an eddy-filled ocean. J. Phys. Oceanogr., 
39, 3091–3110.

—, and Coauthors, 2010: Seasonal variability of 
the Atlantic meridional overturning circulation at 
26.5°N. J. Climate, 23, 5678–5698.

Kaplan, J., and M. DeMaria, 2003: Large-scale char-
acteristics of rapidly intensifying tropical cyclones 
in the North Atlantic basin. Wea. Forecasting, 18, 
1093–1108.

Karetnikov, S., and M. Naumenko, 2008: Recent trends 
in Lake Ladoga ice cover. Hydrobiologia, 599, 41–48.

Kaufman, Y. J., D. Tanré, and O. Boucher, 2002: A satel-
lite view of aerosols in the climate system. Nature, 
419, 215–223.

Kayano, M., and V. Kousky, 1999: Intraseasonal (30–60 
day) variability in the global tropics: principal modes 
and their evolution. Tellus, 51A, 373–386.

Khalil, M. A. K., R. A. Rasmussen, J. A. Culbertson, J. 
M. Prins, E. P. Grimsrud, and M. J. Shearer, 2003: 
Atmospheric perfluorocarbons. Environ. Sci. Tech-
nol., 37, 4358–4361.

Khatiwala, S., F. Primeau, and T. Hall, 2009: Reconstruc-
tion of the history of anthropogenic CO2 concentra-
tions in the ocean. Nature, 462, 346–350.

Kiesewetter, G., B.-M. Sinnhuber, M. Weber, and J. P. 
Burrows, 2010: Attribution of stratospheric ozone 
trends to chemistry and transport: A modelling 
study. Atmos. Chem. Phys., 10, 12 073–12 089.

King, D. N. T., A. Skipper, and W. B. Tawhai, 2008: 
Māori environmental knowledge of local weather 
and climate change in Aotearoa – New Zealand. 
Climatic Change, 90, 385–409.

Kistler, R., and Coauthors, 2001: The NCEP/NCAR 50-
year reanalysis: Monthly means CD-ROM and docu-
mentation. Bull. Amer. Meteorol. Soc., 82, 247–267.

Klein, S. A., B. J. Soden, and N.-C. Lau, 1999: Remote 
sea surface temperature variations during ENSO: 
Evidence for a tropical atmospheric bridge. J. Cli-
mate, 12, 917–932.

Kley, D., J. M. Russell, and C. Phillips, Eds., 2000: SPARC 
assessment of upper tropospheric and stratospheric 
water vapour. WMO/TD No. 1043, WCRP 113, 312 
pp.

Knapp, K. R., M. C. Kruk, D. H. Levinson, H. J. Dia-
mond, and C. J. Neumann, 2010: The International 
Best Track Archive for Climate Stewardship (IB-
TrACS). Bull. Amer. Meteor. Soc., 91, 363–376.

Knight, J. R., and Coauthors, 2005: A signature of 



S251JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

persistent natural thermohaline circulation cycles 
in observed climate. Geophys. Res. Lett., 32, L20708, 
doi:10.1029/2005GL024233.

Knutti, R., and L. Tomassini, 2008: Constraints on the 
transient climate response from observed global 
temperature and ocean heat uptake. Geophys. Res. 
Lett., 35, L09701, doi:10.1029/2007GL032904.

Kopp, G., G. Lawrence, and G. Rottman, 2005: The To-
tal Irradiance Monitor (TIM): Science results. Solar 
Physics, 230, 129–139.

Kossin, J. P., and D. J. Vimont, 2007: A more general 
framework for understanding Atlantic hurricane 
variability and trends. Bull. Amer. Meteor. Soc., 88, 
1767–1781.

—, S. J. Camargo, and M. Sitkowski, 2010: Climate 
modulation of North Atlantic hurricane tracks. J. 
Climate, 23, 3057–3076.

Kouketsu, S., M. Fukasawa, I. Kaneko, T. Kawano, H. 
Uchida, T. Doi, M. Aoyama, and K. Murakami, 
2009: Changes in water properties and trans-
ports along 24°N in the North Pacific between 
1985 and 2005. J. Geophys. Res., 114 , C01008, 
doi:10.1029/2008JC004778.

Kousky, V., and M. Kayano, 1994: Principal modes of 
outgoing longwave radiation and 250-mb circula-
tion for the South American sector. J. Climate, 7, 
1131–1143.

Kroon, M., J. P. Veefkind, M. Sneep, R. D. McPeters, 
P. K. Bhartia, and P. F. Levelt, 2008: Compar-
ing OMI-TOMS and OMI-DOAS tota l ozone 
column data. J. Geophys. Res . ,  113,  D16S28, 
doi:10.1029/2007JD008798.

Kumar, K., B. Rajagopalan, and M. A. Cane, 1999: On the 
weakening relationship between the Indian monsoon 
and ENSO. Science, 284, 2156–2159.

Kuria, D. N., T. Koike, H. Lu, H. Tsutsui, and T. Graf, 
2007: Field-supported verification and improvement 
of a passive microwave surface emission model for 
rough, bare, and wet soil surfaces by incorporating 
shadowing effects. IEEE Trans. Geosci. Remote Sens., 
45, 1207–1216.

Kwok, R., 2007: Near zero replenishment of the 
Arct ic mult iyear sea ice cover at the end of 
2005 summer. Geophys. Res. Lett., 34, L05501, 
doi:10.1029/2006GL028737.

—, G. F. Cunningham, M. Wensnahan, I. Rigor, H. J. 
Zwally, and D. Yi, 2009: Thinning and volume loss 
of the Arctic Ocean sea ice cover: 2003–2008. J. Geo-
phys. Res., 114, C07005, doi:10.1029/2009JC005312.

Lacis, A. A., G. A. Schmidt, D. Rind, and R. A. Ruedy, 
2010: Anthropogenic CO2: Principal control knob 

governing Earth’s temperature. Science , 330, 
356–359.

Lambert, A., and Coauthors, 2007: Validation of the 
Aura Microwave Limb Sounder middle atmosphere 
water vapor and nitrous oxide measurements. J. Geo-
phys. Res., 112, D24S36, doi:10.1029/2007JD008724.

Landsea, C. W., and W. M. Gray, 1992: The strong asso-
ciation between Western Sahel monsoon rainfall and 
intense Atlantic hurricanes. J. Climate, 5, 435–453.

—, G. D. Bell, W. M. Gray, and S. B. Goldenberg, 
1998: The extremely active 1995 Atlantic hurricane 
season: Environmental conditions and verification of 
seasonal forecasts. Mon. Wea. Rev., 126, 1174–1193.

—, G. A. Vecchi, L. Bengtsson, and T. R. Knutson, 
2010: Impact of duration thresholds on Atlantic 
tropical cyclone counts. J. Climate, 23, 2508–2519.

Lantz, T. C., S. E. Gergel, and G. H. R. Henry, 2010a: Re-
sponse of green alder (Alnus viridis subsp. fruticosa) 
patch dynamics and plant community composition 
to fire and regional temperature in north-western 
Canada. J. Biogeogr., 37, 1597–1610.

—, —, and S. V. Kokelj, 2010b: Spatial heterogeneity 
in the shrub tundra ecotone in the Mackenzie Delta 
region, Northwest Territories: Implications for Arctic 
environmental change. Ecosystems, 13, 194–204.

Lawrence, D. M., A. G. Slater, R. A. Tomas, M. M. 
Holland, and C. Deser, 2008: Accelerated Arctic 
land warming and permafrost degradion during 
rapid sea ice loss. Geophys. Res. Lett., 35, L11506, 
doi:10.1029/2008GL033985.

LeBel, D. A., and Coauthors, 2008: The formation rate of 
North Atlantic deep water and eighteen degree water 
calculated from CFC-11 inventories observed during 
WOCE. Deep-Sea Res. I, 55, 891–910.

L’Ecuyer, T. S., N. B. Wood, T. Haladay, G. L. Stephens, 
and P. W. Stackhouse, 2008: Impact of clouds on 
atmospheric heating based on the R04 CloudSat 
f luxes and heating rates data set. J. Geophys. Res., 
113, D00A15, doi:10.1029/2008JD009951.

Lee, K., and Coauthors, 2003: An updated anthropogenic 
CO2 inventory in the Atlantic Ocean. Global Biogeo-
chem. Cycles, 17, 1116, doi:1110.1029/2003GB002067.

—, C. L. Sabine, T. Tanhua, T.-W. Kim, R. A. Feely, and 
H.-C. Kim, 2011: Roles of marginal seas in absorbing 
and storing fossil fuel CO2. Energy Environmental 
Sci., 4, 1133–1146.

Lee, T., and M. J. McPhaden, 2010: Increasing intensity 
of El Niño in the central-equatorial Pacific. Geophys. 
Res. Lett., 37, L14603, doi:10.1029/2010GL044007.

—., and Coauthors, 2010: Record warming in the 
South Pacific and western Antarctica associated with 



S252 JUNE 2011|

the strong central-Pacific El Niño in 2009–10. Geo-
phys. Res. Lett., 37, L19704, doi:1029/2010GL044865.

Lefale, P. F., 2010: Ua ‘afa le Aso Stormy weather today: 
Traditional ecological knowledge of weather and 
climate. The Samoa experience. Climatic Change, 
100, 317–335.

Lehner, B., and P. Döll, 2009: Development and valida-
tion of a global database of lakes, reservoirs and 
wetlands. J. Hydrol., 296, 1–22.

Le Quéré, C., T. Takahashi, E. T. Buitenhuis, C. Röden-
beck, and S. C. Sutherland, 2010: Impact of climate 
change and variability on the global oceanic sink of 
CO2. Global Biogeochem. Cycles, 24, GB4007.

LeTexier, H., S. Solomon, and R. R. Garcia, 1988: The 
role of molecular hydrogen and methane oxidation 
in the water vapour budget of the stratosphere. Quart. 
J. Roy. Meteor. Soc., 114, 281–295.

Leuliette, E. W., and L. Miller, 2009: Closing the 
sea level r ise budget w it h a lt imetr y,  Argo, 
and GRACE. Geophys. Res. Lett., 36 , L04608, 
doi:10.1029/2008GL036010.

—, and R. Scharroo, 2010: Integrating Jason-2 into 
a multiple-altimeter climate rata record. Marine 
Geodesy, 33, 504–517.

Levitus, S., 1989a: Interpentadal variability of salinity 
in the upper 150 m of the North Atlantic Ocean, 
1970–74 versus 1955–59. J. Geophys. Res., 94 (C7), 
9679–9685.

—, 1989b: Interpentadal variability of temperature 
and salinity at intermediate depths of the North 
Atlantic Ocean, 1970–74 versus 1955–59. J. Geophys. 
Res., 94 (C5), 6091–6131.

—, 1989c: Interpentadal variability of temperature 
and salinity in the deep North Atlantic Ocean, 
1970–74 versus 1955–59. J. Geophys. Res., 94 (C11), 
16 125–16 131.

—, 1990: Interpentadal variability of steric sea level 
and geopotential thickness of the North Atlantic 
Ocean, 1970–74 versus 1955–59. J. Geophys. Res., 95 
(C4), 5233–5238.

—, J. I. Antonov, T. P. Boyer, R. A. Locarnini, H. E. 
Garcia, and A. V. Mishonov, 2009: Global ocean 
heat content 1955–2007 in light of recently revealed 
instrumentation problems. Geophys. Res. Lett., 36, 
L07608, doi:10.1029/2008GL037155.

Lewis, S. L., P. M. Brando, O. L. Phillips, G. M. F. van 
der Heijden, and D. Nepstad, 2011: The 2010 Amazon 
drought. Science, 331, 6017.

Li, W. K., F. A. McLaughlin, C. Lovejoy, and E. C. Car-
mack, 2009: Smallest algae thrive as the Arctic Ocean 
freshens. Science, 326, 539.

Lim, Y.-K., and K.-Y. Kim, 2007: ENSO impact on the 

space–time evolution of the regional Asian summer 
monsoons. J. Climate, 20, 2397–2415.

Lin, I.-I., C.-C. Wu, I.-F. Pun, and D.-S. Ko, 2008: Upper-
ocean thermal structure and the western North 
Pacific category 5 typhoons. Part I: Ocean features 
and the category 5 typhoons’ intensification. Mon. 
Wea. Rev., 136, 3288–3306.

—, I.-F. Pun, and C.-C. Wu, 2009: Upper ocean 
thermal structure and the western North Pacific cat-
egory-5 typhoons Part II: Dependence on translation 
speed. Mon. Wea. Rev., 137, 3744–3757.

Liu, H., L. Wang, and K. Jezek, 2005: Wavelet-based edge 
detection approach to derivation of snow-melt onset, 
duration and extent from satellite passive microwave 
measurements. Int. J. Remote Sens., 26, 4639–4660.

—, —, and —, 2006: Spatio-temporal variations of 
snow melt zones in Antarctic Ice Sheet derived from 
satellite SMMR and SSM/I data (1978-2004). J. Geo-
phys. Res.. 111, F01003, doi:10.1029/2005JF000318.

Liu, J., S. Kang, T. Gong, and A. Lu, 2010: Growth of 
a high-elevation large inland lake, associated with 
climate change and permafrost degradation in Tibet. 
Hydrol. Earth Syst. Sci., 14, 481–489.

Liu, Y. Y., A. I. J. M. van Dijk, R. A. M. De Jeu, and T. 
R. H. Holmes, 2009: An analysis of spatiotemporal 
variations of soil and vegetation moisture from 
a 29-year satellite derived data set over main-
land Australia. Water Resour. Res., 45, W07405, 
doi:10.1029/2008wr007187.

—, R. M. Parinussa, W. A. Dorigo, R. A. M. De Jeu, W. 
Wagner, A. I. J. M. van Dijk, M. F. McCabe, and J. P. 
Evans, 2011: Developing an improved soil moisture 
dataset by blending passive and active microwave 
satellite-based retrievals. Hydrol. Earth Syst. Sci., 
15, 425–436.

Livingstone, D. M., 2003: Impact of secular climate 
change on the thermal structure of a large temperate 
central European lake. Climatic Change, 57, 205–225.

Llovel, W., S. Guinehut, and A. Cazenave, 2009: Regional 
and interannual variability in sea level over 2002–
2009 based on satellite altimetry, Argo f loat data 
and GRACE ocean mass. Ocean Dyn., 60, 1193–1204.

Lo, M., J. S. Famiglietti, P. J.-F. Yeh, and T. H. Syed, 
2010: Improving parameter estimation and water 
table depth simulation in a land surface mod-
el using GRACE water storage and estimated 
base f low data. Water Resour. Res., 46, W05517, 
doi:10.1029/2009WR007855.

Lohmann, K., H. Drange, and M. Bentsen, 2009: Re-
sponse of the North Atlantic subpolar gyre to persis-
tent North Atlantic oscillation like forcing. Climate 
Dyn., 32, 273–285.



S253JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

Longworth, H. R., H. L. Bryden, and M. O. Baringer, 
2011: Historical variability in Atlantic meridional 
baroclinic transport at 26.5°N from boundary dy-
namic height observations. Deep Sea-Research, 
doi:10.1016/j.dsr2.2010.10.057, in press.

Lorbacher, K., J. Dengg, C. W. Boening, and A. Biastoch, 
2010: Regional patterns of sea level change related to 
interannual variability and multidecadal trends in 
the Atlantic meridional overturning circulation. J. 
Climate, 23, 4243–4254.

Lott, N., S. Del Greco, T. Ross, and R. Vose, 2008: 
The integrated surface database: Partnerships and 
progress. Proc. 24th Conf. IIPS, New Orleans, LA, 
Amer. Meteor. Soc., Paper 3B.5 [Available online at 
http://ams.confex.com/ams/pdfpapers/131387.pdf.]

Lumpkin, R., and S. Garzoli, 2010: Interannual to 
decadal changes in the southwestern Atlantic’s 
surface circulation. J. Geophys. Res., 116, C01014, 
doi:10.1029/2010JC006285.

—, K. G. Speer and K. P. Koltermann, 2008: Transport 
across 48°N in the Atlantic Ocean. J. Phys. Oceanogr., 
38, 733–752.

Luo, J.-J., S. Masson, S. Behera, and T. Yamagata, 2007: 
Experimental forecasts of the Indian Ocean dipole 
using a coupled OAGCM. J. Climate, 20, 2178–2190.

—, R. Zhang, S. K. Behera, Y. Masumoto, F.-F. Jin, R. 
Lukas, and T. Yamagata, 2010: Interaction between 
El Niño and extreme Indian Ocean dipole. J. Climate, 
23, 726–742.

Luo, Y., R. Francois, and S. E. Allen, 2010: Sediment 
231Pa/230Th as a recorder of the rate of the Atlantic 
meridional overturning circulation: Insights from a 
2-D model. Ocean Science, 6, 381–400.

Luthcke, S. B., and Coauthors, 2006: Recent Greenland 
ice mass loss by drainage system from satellite gravity 
observations. Science, 314, 1286–1289.

—, A. A. Arendt, D. D. Rowlands, J. J. McCarthy, C. F. 
Larsen, 2008: Recent glacier mass changes in the Gulf 
of Alaska region from GRACE mascon solutions. J. 
Glaciol., 54, 767–777.

Lyman, J. M., and G. C. Johnson, 2008: Estimating global 
upper ocean heat content despite irregular sampling. 
J. Climate, 21, 5629–5641.

—, S. A. Good, V. V. Gouretski, M. Ishii, G. C. John-
son, M. D. Palmer, D. A. Smith, and J. K. Willis, 2010: 
Robust warming of the global upper ocean. Nature, 
465, 334–337.

Mack, M. C., M. S. Bret-Harte, T. N. Hollingsworth, 
R. R. Jandt, E. A. G. Schuur, G. R. Shaver, and D. L. 
Verbyla, 2011: Novel wildfire disturbance and carbon 
loss from arctic tundra. Nature, in press.

Madden, R., and P. Julian, 1971: Detection of a 40-50 day 
oscillation in the zonal wind in the tropical Pacific. 
J. Atmos. Sci., 28, 702–708.

—, and —, 1972: Description of global-scale circu-
lation cells in the tropics with a 40-50 day period. J. 
Atmos. Sci., 29, 1109–1123.

—, and —, 1994: Observations of the 40-50 day 
tropical oscillation: A review. Mon. Wea. Rev., 122, 
814–837.

Maes, C., K. Ando, T. Delcroix, W. S. Kessler, M. J. 
McPhaden, and D. Roemmich, 2006: Observed 
correlation of surface salinity, temperature and 
barrier layer at the eastern edge of the western 
Pacific warm pool. Geophys. Res. Lett., 33, L06601, 
doi:10.1029/2005GL024772.

Mainelli, M., M. DeMaria, L. K. Shay, and G. Goni, 2008: 
Application of oceanic heat content estimation to 
operational forecasting of recent Atlantic category 
5 hurricanes. Wea. Forecasting, 32, 3–16.

Mantua, N. J., S. R. Hare, Y. Zhang, J. M. Wallace, and 
R. C. Francis, 1997: A Pacific interdecadal climate 
oscillation with impacts on salmon production. Bull. 
Amer. Meteor. Soc., 78, 1069–1079.

Marengo, J. A., C. A. Nobre, J. Tomasella, M. Oyama, 
G. Sampaio, H. Camargo, and L. M. Alves, 2008: 
The drought of Amazonia in 2005. J. Climate, 21, 
495–516.

Marshall, G. J., 2003: Trends in the southern annular 
mode from observations and reanalyses. J. Climate, 
16, 4134–4143.

Maslanik, J., and J. Stroeve, 1999: Near-real-time DMSP 
SSM/I daily polar gridded sea ice concentrations. 
National Snow and Ice Data Center, Boulder, CO, 
digital media. [Available online at http://nsidc.org/
data/nsidc-0081.html.]

—, C. Fowler, J. Stroeve, S. Drobot, J. Zwally, D. Yi, 
and W. Emery, 2007: A younger, thinner Arctic 
ice cover: Increased potential for rapid, exten-
sive sea-ice loss. Geophys. Res. Lett., 34, L24501, 
doi:10.1029/2007GL032043.

Masunaga, H., and T. S. L’Ecuyer, 2010: The southeast 
Pacific warm band and double ITCZ. J. Climate, 23, 
1189–1208.

Matsuo, K., and K. Heki, 2010: Time-variable ice loss 
in Asian high mountains from satellite gravimetry. 
Earth Planet. Sci. Lett., 290, 30–36.

McCabe, G., M. Palecki, and J. Betancourt, 2004: Pa-
cific and Atlantic Ocean influences on multidecadal 
drought frequency in the United States. Proc. Natl. 
Acad. Sci. USA, 101, 4136–4141.

McClain, C. R., 2009: A decade of satellite ocean color 
observations. Annu. Rev. Mar. Sci., 1, 19–42.



S254 JUNE 2011|

McLaughlin, F. A., and E. C. Carmack, 2010: Deepen-
ing of the nutricline and chlorophyll maximum in 
the Canada Basin interior, 2003–2009. Geophys. Res. 
Lett., 37, L24602, doi:10.1029/2010GL045459.

McPeters, R., and Coauthors, 2008: Validation of the 
Aura Ozone Monitoring Instrument total column 
ozone product. J. Geophys. Res., 113, D15S14, 
doi:10.1029/2007JD008802.

McPhaden, M. J., and D. Zhang, 2004: Pacific Ocean 
circulation rebounds. Geophys. Res. Lett., 31, L18301, 
doi: 10.1029/2004GL020727.

McPhee, M. G., A. Proshutinsky, J. H. Morison, M. 
Steele, and M. B. Alkire, 2009: Rapid change in fresh-
water content of the Arctic Ocean. Geophys. Res. Lett., 
36, L10602, doi:10.1029/2009GL037525.

McRae, L., C. Zöckler, M. Gill, J. Loh, J. Latham, N. Har-
rison, J. Martin, and B. Collen, 2010: Arctic species 
trend index 2010: Tracking trends in Arctic wildlife. 
CAFF CBMP Rep. 20, 39 pp.

McVicar, T. R., and M. L. Roderick, 2010: Atmospheric 
science: Winds of change. Nature Geosci., 3, 747–748.

—, T. G. van Niel, L. T. Li, M. L. Roderick, D. P. Rayner, 
L. Ricciardulli, and R. J. Donohue, 2008: Wind speed 
climatology and trends for Australia, 1975-2006: 
Capturing the stilling phenomenon and comparison 
with near-surface reanalysis output. Geophys. Res. 
Lett.. 35, L20403, doi:10.1029/2008GL035627.

Mears, C. A., and F. J. Wentz, 2009: Construction of the 
RSS V3.2 lower-tropospheric temperature records 
from the MSU and AMSU microwave sounders. J. 
Atmos. Oceanic Technol., 26, 1492–1509.

Meehl, G. A., and Coauthors, 2007: Global climate pro-
jections. Climate Change 2007: The Physical Science 
Basis. S. Solomon, et al., Eds., Cambridge University 
Press, 747–845.

Meier, M. F., M. B. Dyurgerov, U. K. Rick, S. O’Neel, W. 
T. Pfeffer, R. S. Anderson, S. P. Anderson, and A. F. 
Glazovsky, 2007: Glaciers dominate eustatic sea-level 
rise in the 21st century. Science, 317, 1064–1067.

Meinen, C. S., M. O. Baringer, and R. F. Garcia, 2010: 
Florida current transport variability: An analysis 
of annual and longer-periods. Deep Sea Res. I, 57, 
835–846.

Mercado-Díaz, J. A., and W. A. Gould, 2010: Landscape- 
and decadal-scale changes in the composition and 
structure of plant communities in the northern 
foothills of the Brooks Range of Arctic Alaska. 2010 
Fall Meeting, San Francisco, CA, Amer. Geophys. 
Union, Abstract GC43B-0982.

Miller, B. R., and Coauthors, 2010: HFC-23 (CHF3) 
emission trend response to HCFC-22 (CHClF2) 

production and recent HFC-23 emission abatement 
measures. Atmos. Chem. Phys., 10, 7875–7890.

Milly, P. C. D., A. Cazenave, and M. C. Gennero, 2003: 
Contribution of climate-driven change in continental 
water storage to recent sea-level rise. Proc. Natl. Acad. 
Sci. USA, 100, 13 158–13 161.

Mishra, V., K. A. Cherkauer, L. C. Bowling, and M. 
Huber, 2011: Lake ice phenology of small lakes: Im-
pacts of climate variability in the Great Lakes region. 
Global Planet. Change, 76, 166–185.

Mo, K. C., and V. E. Kousky, 1993: Further analysis of 
the relationship between circulation anomaly pat-
terns and tropical convection. J. Geophys. Res., 98 
(D3), 5103–5113.

Montzka, S. A., J. H. Butler, R. C. Myers, T. M. Thomp-
son, T. H. Swanson, A. D. Clarke, L. T. Lock, and J. W. 
Elkins, 1996: Decline in the tropospheric abundance 
of halogen from halocarbons: Implications for stra-
tospheric ozone depletion. Science, 272, 1318–1322.

—, J. H. Butler, J. W. Elkins, T. M. Thompson, A. 
D. Clarke, and L. T. Lock, 1999: Present and future 
trends in the atmospheric burden of ozone-depleting 
halogens. Nature, 398, 690–694.

—, B. D. Hall, and J. W. Elkins, 2009: Accelerated 
increases observed for hydrochlorofluorocarbons 
since 2004 in the global atmosphere. Geophys. Res. 
Lett., 36, L03804, doi:10.1029/2008GL036475.

—, and Coauthors, 2011: Ozone-depleting substances 
(ODSs) and related chemicals. Scientific Assessment 
of Ozone Depletion: 2010, Global Ozone Research and 
Monitoring Project Rep. 52, World Meteorological 
Organization, 1.1–1.108.

Mooers, C. N. K., C. S. Meinen, M. O. Baringer, I. Bang, 
R. Rhodes, C. N. Barron, and F. Bub, 2005: Florida 
current response to cold front passages: Comparison 
of NOAA cable and Navy model volume transports. 
Eos, Trans. Amer. Geophys. Union, 86 (29), 269, 
272–273.

Morcrette, J.-J., and Coauthors, 2009: Aerosol analysis 
and forecast in the European Centre for Medium-
Range Weather Forecasts integrated forecast system: 
Forward modeling. J. Geophys. Res., 114, D06206, 
doi:10.1029/2008JD001235.

Morison, J., J. Wahr, R. Kwok, and C. Peralta-Ferriz, 
2007: Recent trends in Arctic Ocean mass distribu-
tion revealed by GRACE. Geophys. Res. Lett., 34, 
L07602, doi:10.1029/2006GL029016.

Morris, R. A., T. M. Miller, A. A. Viggiano, J. F. Paulson, 
S. Solomon, and G. Reid, 1995: Effects of electron 
and ion reactions on atmospheric lifetimes of fully 
fluorinated compounds. J. Geophys. Res., 100 (D1), 
1287–1294.



S255JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

Mote, P. W., K. H. Rosenlof, J. R. Holton, R. S. Harwood, 
and J. W. Waters, 1996: An atmospheric tape record-
er: The imprint of tropical tropopause temperatures 
on stratospheric water vapour. J. Geophys. Res., 101 
(D2), 3989–4006.

Mote, T. L., 2007: Greenland surface melt trends 1973–
2007: Evidence of a large increase in 2007. Geophys. 
Res. Lett., 34, L22507, doi:10.1029/2007GL031976.

Msadek, R., K. W. Dixon, T. L. Delworth, and W. Hurlin, 
2010: Assessing the predictability of the Atlantic 
meridional overturning circulation and associ-
ated fingerprints. Geophys. Res. Lett., 37, L19608, 
doi:10.1029/1020GL044517.

Mühle, J., and Coauthors, 2010: Perfluorocarbons in the 
global atmosphere: tetrafluoromethane, hexafluor-
oethane, and octaf luoropropane. Atmos. Chem. 
Phys., 10, 5145–5164.

Münnich, M., and J. D. Neelin, 2005: Seasonal influ-
ence of ENSO on the Atlantic ITCZ and equato-
rial South America. Geophys. Res. Lett., 32, L21709, 
doi:10.1029/2005GL023900.

Muñoz, E., C. Wang, and D. Enfield, 2010: The Intra-
Americas springtime sea surface temperature 
anomaly dipole as fingerprint of remote influences. 
J. Climate, 23, 43–56.

Nan, S., and J. P. Li, 2003: The relationship between 
the summer precipitation in the Yangtze River 
valley and the boreal spring Southern Hemisphere 
annular mode. Geophys. Res. Lett., 30, 2266, 
doi:10.1029/2003GL018381.

Nelson, N. B., D. A. Siegel, C. A. Carlson, and C. M. 
Swan, 2010: Tracing global biogeochemical cycles 
and meridional overturning circulation using chro-
mophoric dissolved organic matter. Geophys. Res. 
Lett., 37, L03610, doi:10.1029/2009GL042312.

Nerem, R. S., D. P. Chambers, E. W. Leuliette, G. T. 
Mitchum, and B. S. Giese, 1999: Variations in global 
mean sea level associated with the 1997–1998 ENSO 
event: Implications for measuring long term sea level 
change. Geophys. Res. Lett., 26, 3005–3008.

—, —, C. Choe, and G. Mitchum. 2010: Estimating 
mean sea level change from the TOPEX and Jason 
altimeter missions. Marine Geodesy, 33, 435–446.

Neumann, C. J., B. R. Jarvinen, C. J. McAdie, and J. D. 
Elms, 1993: Tropical Cyclones of the North Atlantic 
Ocean, 1871-1992. NOAA/National Climatic Data 
Center, 193 pp.

New, M., M. Hume and P. Jones, 2000: Representing 
Twentieth Century space-time climate variability: 
Part II: Development of 1901-1996 monthly grids of 
terrestrial surface. J. Climate, 13, 2217–2238.

Newman, P. A., S. R. Kawa, and E. R. Nash, 2004: On the 

size of the Antarctic ozone hole. Geophys. Res. Lett., 
31, L21104, doi:10.1029/2004GL020596.

—, J. S. Daniel, D. W. Waugh, and E. R. Nash, 2007: A 
new formulation of equivalent effective stratospheric 
chlorine (EESC). Atmos. Chem. Phys., 7, 4537–4552.

Nghiem, S. V., I. G. Rigor, D. K. Perovich, P. Clemente-
Colon, J. W. Weatherly, and G. Neumann, 2007: 
Rapid reduction of Arctic perennial sea ice. Geophys. 
Res. Lett., 34, L19504, doi:10.1029/2007GL031138.

Nicolas, J. P., and D. H. Bromwich, 2011: Precipitation 
changes in high southern latitudes from global reana-
lyses: A cautionary tale. Surv. Geophys., doi:10.1007/
s10712-011-9114-6, in press.

Niiler, P. P., R. E. Davis, and H. J. White, 1987: Water-
following characteristics of a mixed layer drifter. 
Deep-Sea Res. A, 34, 1867–1881.

—, N. A. Maximenko, G. G. Panteleev, T. Yamagata, 
and D. B. Olson, 2003: Near-surface dynamical struc-
ture of the Kuroshio Extension. J. Geophys. Res., 108, 
3193, doi:10.1029/2002JC001461.

Nishino, S., K. Shimada, M. Itoh, M. Yamamoto-
Kawai, and S. Chiba, 2008: East–west differences 
in water mass, nutrient, and chlorophyll a distribu-
tions in the sea ice reduction region of the west-
ern Arctic Ocean. J. Geophys. Res., 113, C00A01, 
doi:10.1029/2007JC004666.

—, —, —, and S. Chiba, 2009: Vertical double 
silicate maxima in the sea-ice reduction region of the 
western Arctic Ocean: Implications for an enhanced 
biological pump due to sea-ice reduction. J. Ocean-
ogr., 65, 871–883.

Njoku, E. G., T. J. Jackson, V. Lakshmi, T. K. Chan, and S. 
V. Nghiem, 2003: Soil moisture retrieval from AMSR-
E. IEEE Trans. Geosci. Remote Sens., 41, 215–229.

NOAA, cited 2011: Background information: East Pa-
cific hurricane season. [Available online at http://
www.cpc.ncep.noaa.gov/products/Epac_hurr/back-
ground_information.html.]

Nobre, P., and J. Shukla, 1996: Variations of sea sur-
face temperature, wind stress and rainfall over the 
tropical Atlantic and South America. J. Climate, 9, 
2464–2479.

Novelli, P. C., K. A. Masarie, P. M. Lang, B. D. Hall, 
R. C. Myers, and J. W. Elkins, 2003: Reanal-
ysis of tropospheric CO trends: Effects of the 
1997–1998 wildfires. J. Geophys. Res., 108, 4464, 
doi:10.1029/2002JD003031.

NRC, 2007: Earth Science and Applications from Space: 
National Imperatives for the Next Decade and Beyond. 
National Academies Press, 456 pp.

—, 2011: Assessing Requirements for Sustained Ocean 
Color Research and Observations, in press.



S256 JUNE 2011|

Oberman, N. G., 2008: Contemporary permafrost deg-
radation of northern European Russia. Proc. Ninth 
Int. Conf. on Permafrost, Fairbanks, AK, Vol. 2, D. 
L. Kane and K. M. Hinkel, Eds., Institute of North-
ern Engineering, University of Alaska, Fairbanks, 
1305–1310.

—, and I. G. Shesler, 2009: Observed and projected 
changes in permafrost conditions within the Euro-
pean North-East of the Russian Federation (in Rus-
sian). Problemy Severa I Arctiki Rossiiskoy Federacii 
(Problems and Challenges of the North and the 
Arctic of the Russian Federation), 9, 96–106.

OCHA, 2010: Philippines - Typhoon Megi, Situation 
Report No. 4. United Nations Office for the Coordi-
nation of Humanitarian Affairs, 9 pp.

Oerlemans, J., 1994: Quantifying global warming from 
the retreat of glaciers. Science, 264, 243–245.

Olsen, A., A. M. Omar, E. Jeansson, L. G. Anderson, 
and R. G. J. Bellerby, 2010: Nordic seas transit time 
distributions and anthropogenic CO2. J. Geophys. 
Res., 115, C05005, doi:10.1029/2009JC005488.

Onogi, K., and Coauthors, 2007: The JRA-25 reanalysis. 
J. Meteor. Soc. Japan, 85, 369–432.

Orsolini, Y. J., 2004: Seesaw ozone fluctuations between 
the North Pacific and Atlantic in late winter. J. Me-
teor. Soc. Japan, 82, 941–948.

Osterkamp, T. E., 2008: Thermal state of permafrost in 
Alaska during the fourth quarter of the twentieth 
century (plenary paper). Proc. Ninth Int. Conf. Per-
mafrost, Fairbanks, AK, Vol. 2, D. L. Kane and K. 
M. Hinkel, Eds., Institute of Northern Engineering, 
University of Alaska, Fairbanks, 1333–1338.

Owe, M., R. De Jeu, and T. Holmes, 2008: Multisensor 
historical climatology of satellite-derived global 
land surface moisture. J. Geophys. Res., 113, F01002, 
doi:10.1029/2007JF000769.

Palmer, M. D., and P. Brohan, 2010: Estimating sam-
pling uncertainty in fixed-depth and fixed-isotherm 
estimates of ocean warming. Int. J. Climatol., 31, 
980–986.

—, K. Haines, S. F. B. Tett, and T. J. Ansell, 2007: Iso-
lating the signal of ocean global warming. Geophys. 
Res. Lett., 34, L23610, doi:10.1029/2007GL031712.

Park, G.-H., K. Lee, P. Tishchenko, D.-H. Min, M. J. 
Warner, L. D. Talley, D.-J. Kang and K.-R. Kim, 2006: 
Large accumulation of anthropogenic CO2 in the East 
(Japan) Sea and its significant impact on carbonate 
chemistry. Global Biogeochem. Cycles, 20, GB4013, 
doi:10.1029/2005GB002676.

—, and Coauthors, 2010: Variability of global net 
sea-air CO2 fluxes over the last three decades using 
empirical relationships. Tellus, 62B, 352–368.

PEAC, 2010: Pacific ENSO Update. Published quar-
terly by NOAA and University of Hawaii. [Available 
online at http://www.soest.hawaii.edu/MET/Enso.]

Pelto, M., 2010: Forecasting temperate alpine glacier 
survival from accumulation zone observations. The 
Cryosphere, 4, 67–75.

PERMOS, 2010: Permafrost in Switzerland 2006/2007 
and 2007/2008. Glaciological Report (Permafrost) 
No. 8/9, 68 pp. [Available online at http://www.per-
mos.ch/downloads/permos06-08.pdf.]

Petersen, G. N., 2010: A short meteorological overview 
of the Eyjafjallajökull eruption 14 April–23 May 2010. 
Weather, 65, 203–207.

Peterson, T. C., and R. S. Vose, 1997: An overview of the 
global historical climatology network temperature 
database. Bull. Amer. Meteor. Soc., 78, 2837–2849.

—, T. R. Karl, P. F. Jamason, R. Knight, and D. R. East-
erling, 1998: The first difference method: Maximiz-
ing station density for the calculation of long-term 
global temperature change. J. Geophys. Res., 103 
(D20), 25 967–25 974.

Phillips, M., E. Zenklusen, M. Kern-Lütschg, and M. 
Lehning, 2009: Rapid degradation of grounbd ice 
in a ventilated talus slope: Flüela Pass, Swiss Alps. 
Permafrost Periglacial Processes, 20, 1–14.

Pitts, M. C., L. R. Poole, and L. W. Thomason, 2009: 
CALIPSO polar stratospheric cloud observations: 
second-generation detection algorithm and com-
position discrimination. Atmos. Chem. Phys., 9, 
7577–7589.

Power, S., T. Casey, C. Folland, A. Colman, and V. Me-
hta, 1999: Inter-decadal modulation of the impact 
of ENSO on Australia. Climate Dyn., 15, 319–324.

Proshutinsky, A. Y., and M. A. Johnson, 1997: Two cir-
culation regimes of the wind-driven Arctic Ocean. 
J. Geophys. Res., 102 (C9), 12 493–12 514.

—, and —, 2011: Arctic Ocean Oscillation Index 
(AOO): Interannual and decadal changes of the 
Arctic climate. Geophysical Research Abstracts, Vol. 
13, Abstract EGU2011-7850. [Available online at 
http://meetingorganizer.copernicus.org/EGU2011/
EGU2011-7850.pdf.]

—, I. M. Ashik, E. N. Dvorkin, S. Hakkinen, 
R. A. Krishfield, and W. R. Peltier, 2004: Secu-
lar sea level change in the Russian sector of the 
Arctic Ocean. J. Geophys. Res., 109, C03042, 
doi:10.1029/2003JC002007.

—, and Coauthors, 2009: Beaufort Gyre freshwater res-
ervoir: State and variability from observations J. Geo-
phys. Res., 114, C00A10, doi:10.1029/2008JC005104.

—, and Coauthors, 2010: [Arctic] Ocean [in “State of 



S257JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

the Climate in 2009”]. Bull. Amer. Meteor. Soc., 91 
(7), S109–S112.

Pulliainen, J., 2006: Mapping of snow water equivalent 
and snow depth in boreal and sub-arctic zones by 
assimilating space-borne microwave radiometer 
data and ground-based observations. Remote Sens. 
Environ., 101, 257–269.

Purkey, S. G., and G. C. Johnson, 2010: Warming of glob-
al abyssal and deep Southern Ocean waters between 
the 1990s and 2000s: Contributions to global heat 
and sea level rise budgets. J. Climate, 23, 6336–6351.

Qiu, B., and S. Chen, 2005: Variability of the Kuroshio 
extension jet, recirculation gyre, and mesoscale ed-
dies on decadal time scales. J. Phys. Oceanogr., 35, 
2090–2103.

Quay, P., R. Sonnerup, J. Stutsman, J. Maurer, A. Körtz-
inger, X. A. Padin, and C. Robinson, 2007: Anthropo-
genic CO2 accumulation rates in the North Atlantic 
Ocean from changes in the C-13/C-12 of dissolved 
inorganic carbon. Global Biogeochem. Cycles, 21, 
GB1009, doi:10.1029/2006GB002761.

Quayle, W. C., L. S. Peck, H. Peat, J. Ellis-Evans, and P. R. 
Harrigan, 2002: Extreme responses to climate change 
in Antarctic lakes. Science, 295, 645–645.

Rabe, B., and Coauthors, 2011: An assessment of Arctic 
Ocean freshwater content changes from the 1990s to 
2006-2008. Deep-Sea Res. I, 58, 173–185.

Randel, W. J., F. Wu, and R. Stolarski, 2002: Changes 
in column ozone correlated with EP flux. J. Meteor. 
Soc. J., 80, 849–862.

—, F. Wu, S. J. Oltmans, K. Rosenlof, and G. E. Ned-
oluha, 2004: Interannual changes of stratospheric wa-
ter vapor and correlations with tropical tropopause 
temperatures. J. Atmos. Sci., 61, 2133–2148.

—, F. Wu, H. Vömel, G. E. Nedoluha, and P. Forster, 
2006: Decreases in stratospheric water vapor after 
2001: Links to changes in the tropical tropopause and 
the Brewer-Dobson circulation. J. Geophys. Res., 111, 
D12312, doi:10.1029/2005JD006744.

—, R. R. Garcia, N. Calvo, and D. Marsh, 2009a: ENSO 
influence on zonal mean temperature and ozone in 
the tropical lower stratosphere. Geophys. Res. Lett., 
36, L15822, doi:10.1029/2009GL039343.

—, and Coauthors, 2009b: An update of observed 
stratospheric temperature trends. J. Geophys. Res., 
114, D02107, doi:10.1029/2008JD010421.

Rasmusson, E. M., and J. M. Wallace, 1983: Meteoro-
logical aspects of the El Nino - Southern Oscillation. 
Science, 222, 1195–1202.

Ravishankara, A. R., S. Solomon, A. A. Turnipseed, 
and R. F. Warren, 1993: Atmospheric lifetimes of 

long-lived halogenated species. Science, 259, 194–199.
—, J. S. Daniel, and R. W. Portmann, 2009: Nitrous ox-

ide (N2O): The dominant ozone-depleting substance 
emitted in the 21st Century. Science, 316, 123–125.

Rayner, D., and Coauthors, 2011: Monitoring the At-
lantic meridional overturning circulation. Deep-Sea 
Res., doi:10.1016/j.dsr2.2010.10.056, in press. 

Rayner, N. A., D. E. Parker, E. B. Horton, C. K. Folland, 
L. V. Alexander, D. P. Rowell, E. C. Kent, and A. 
Kaplan, 2003: Global analyses of sea surface tem-
perature, sea ice, and night marine air temperature 
since the late nineteenth century. J. Geophys. Res., 
108, 4407, doi:10.1029/2002JD002670.

—, P. Brohan, D. E. Parker, C. K. Folland, J. J. Ken-
nedy, M. Vanicek, T. J. Ansell, and S. F. B. Tett, 2006: 
Improved analyses of changes and uncertainties in 
sea surface temperature measured in situ since the 
mid-nineteenth century: The HadSST2 dataset. J. 
Climate, 19, 446–469.

Reed, R. J., and C. L. Vleck, 1969: The annual tempera-
ture variation in the lower tropical stratosphere. J. 
Atmos. Sci., 26, 163–167.

—, D. C. Norquist, and E. E. Recker, 1977: The struc-
ture and properties of African wave disturbances as 
observed during Phase III of GATE. Mon. Wea. Rev., 
105, 317–333.

Regalado, A., 2010: Brazil says rate of deforestation 
in Amazon continues to plunge. Science, 329, 
1270–1271.

Reinart, A., and M. Reinhold, 2008: Mapping surface 
temperature in large lakes with MODIS data. Remote 
Sens. Environ., 112, 603–611.

Reynolds, R. W., and D. B. Chelton, 2010: Compari-
sons of daily sea surface temperature analyses for 
2007–08. J. Climate, 23, 3545–3562.

—, N. A. Rayner, T. M. Smith, D. C. Stokes, and W. 
Wang, 2002: An improved in situ and satellite SST 
analysis for climate. J. Climate, 15, 1609–1625.

Rienecker, M. R., and Coauthors, 2011: MERRA - 
NASA’s Modern-Era Retrospective Analysis for Re-
search and Applications. J. Climate, MERRA Special 
Issue, doi:10.1175/JCLI-D-11-00015.1, in press.

Rigby, M., and Coauthors, 2008: Renewed growth of at-
mospheric methane. Geophys. Res. Lett., 35, L22805, 
doi:10.1029/2008GL036037.

—, and Coauthors, 2010: History of atmospheric 
SF6 from 1973 to 2008. Atmos. Chem. Phys., 10, 
10 305–10 320.

Rignot, E., 1998: Fast recession of a West Antarctic 
glacier. Science, 281, 549–551.

—, 2008: Changes in West Antarctic ice stream dy-
namics observed with ALOS PALSAR data. Geophys. 



S258 JUNE 2011|

Res. Lett., 35, L12505, doi:10.1029/2008GL033365.
—, J. L. Bamber, M. R. van den Broeke, C. Davis, Y. 

H. Li, W. J. van de Berg, and E. van Meijgaard, 2008: 
Recent Antarctic ice mass loss from radar interferom-
etry and regional climate modeling. Nature Geosci., 
1, 106–110.

—, I. Velicogna, M. R. van den Broeke, A. Monaghan, 
and J. Lenaerts, 2011: Acceleration of the contri-
bution of the Greenland and Antarctic ice sheets 
to sea level rise. Geophys. Res. Lett., 38, L05503, 
doi:10.1029/2011GL046583.

Rintoul, S. R., and Coauthors, 2010: Deep circulation 
and meridional overturning: Recent progress and 
a strategy for sustained observations. Proc. Ocean-
Obs’09: Sustained Ocean Observations and Informa-
tion for Society (Vol. 1), Venice, Italy, J. Hall, et al. 
Eds., ESA Publication WPP-306.

Rio, M.-H., and F. Hernandez, 2004: A mean dynamic to-
pography computed over the world ocean from altim-
etry, in situ measurements, and a geoid model. J. Geo-
phys. Res., 109, C12032, doi:10.1029/2003JC002226.

Robock, A., K. Y. Vinnikov, G. Srinivasan, J. K. Entin, 
S. E. Hollinger, N. A. Speranskaya, S. Liu, and A. 
Namkhai, 2000: The global soil moisture data bank. 
Bull. Amer. Meteor. Soc., 81, 1281–1299.

Rocha, A., and G. R. Shaver, 2011: Burn severity influ-
ences post-fire CO2 exchange in arctic tundra. Eco-
logical Applications, 21, 477–489.

Rodell, M., and J. S. Famiglietti, 2001: An analysis of 
terrestrial water storage variations in Illinois with 
implications for the Gravity Recovery and Climate 
Experiment (GRACE). Water Resour. Res., 37, 
1327–1340.

—, —, J. Chen, S. Seneviratne, P. Viterbo, S. 
Holl, and C. R. Wilson, 2004: Basin scale esti-
mates of evapotranspiration using GRACE and 
other observations. Geophys. Res. Lett., 31, L20504, 
doi:10.1029/2004GL020873.

—, J. Chen, H. Kato, J. S. Famiglietti, J. Nigro, and C. 
R. Wilson, 2007: Estimating ground water storage 
changes in the Mississippi River basin (USA) using 
GRACE. Hydrogeol. J., 15, 159–166.

—, I. Velicogna, and J. S. Famiglietti, 2009: Satellite-
based estimates of groundwater depletion in India. 
Nature, 460, 999–1002.

Roderick, M. L., L. D. Rotstayn, G. D. Farquhar, and M. 
T. Hobbins, 2007: On the attribution of changing 
pan evaporation. Geophys. Res. Lett., 34, L17403, 
doi:10.1029/2007GL031166.

Roemmich, D., and J. Gilson, 2009: The 2004–2008 
mean and annual cycle of temperature, salinity, 

and steric height in the global ocean from the Argo 
Program. Progr. Oceanogr., 82, 81–100.

—, and Coauthors, 2009: The Argo Program: Observ-
ing the global oceans with profiling floats. Oceanog-
raphy, 22, 34–43.

Rohs, S., and Coauthors, 2006: Long-term changes of 
methane and hydrogen in the stratosphere in the 
period 1978-2003 and their impact on the abundance 
of stratospheric water vapour. J. Geophys. Res, 111, 
D14315, doi:10.1029/2005JD006877.

Romanovsky, V. E., S. Gruber, A. Instanes, H. Jin, S. S. 
Marchenko, S. L. Smith, D. Trombotto, and K. M. 
Walter, 2007: Frozen ground. Global Outlook for Ice 
and Snow, J. Eamer, Ed., United Nations Publica-
tions, 181–200.

—, and Coauthors, 2010a: Thermal state of perma-
frost in Russia. Permafrost Periglacial Processes, 21, 
136–155.

—, S. L. Smith, and H. H. Christiansen, 2010b: Perma-
frost thermal state in the polar Northern Hemisphere 
during the international polar year 2007-2009: A syn-
thesis. Permafrost Periglacial Processes, 21, 106–116.

Ropelewski, C. F., and M. S. Halpert, 1987: Global and 
regional scale precipitation patterns associated with 
the El Niño/Southern Oscillation. Mon. Wea. Rev., 
115, 1606–1626.

—, and —, 1989: Precipitation patterns associated 
with the high index phase of the Southern Oscilla-
tion. J. Climate, 2, 268–284.

Rosenlof, K. H., and G. C. Reid, 2008: Trends in the 
temperature and water vapor content of the tropical 
lower stratosphere: Sea surface connection. J. Geo-
phys. Res., 113, D06107, doi:10.1029/2007JD009109.

—, A. F. Tuck, K. K. Kelly, J. M. Russell, and M. 
P. McCormick, 1997: Hemispheric asymmetries 
in water vapor and inferences about transport in 
the lower stratosphere. J. Geophys. Res, 102 (D11), 
13 213–13 234.

—, and Coauthors, 2001: Stratospheric water vapor 
increases over the past half-century. Geophys. Res. 
Lett., 28, 1195–1198.

Rothrock, D. A., D. B. Percival, and M. Wensnahan, 
2008: The decline in arctic sea ice thickness: Separat-
ing the spatial, annual, and interannual variability in 
a quarter century of submarine data. J. Geophys. Res., 
113, C05003, doi:10.1029/2007JC004252.

Rüdiger, C., J. C. Calvet, C. Gruhier, T. R. H. Holmes, 
R. A. M. De Jeu, and W. Wagner, 2009: An inter-
comparison of ERS-Scat and AMSR-E soil moisture 
observations with model simulations over France. J. 
Hydrometeorol., 10, 431–447.

Rudolf, B., and A. Becker, 2011: High-resolution pre-



S259JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

cipitation dataset. Atmospheric Observation Panel for 
Climate, 16th session, Geneva, Switzerland, GCOS/
WCRP, Doc. 12.1. [Available online at http://www.
wmo.int/pages/prog/gcos/index.php?name=AOPC-
XVI]

Saatchi, S., and Coauthors, 2011: Benchmark map of 
forest carbon stocks in tropical regions across three 
continents. Proc. Natl. Acad. Sci. USA, doi:10.1073/
pnas.1019576108, in press.

Sabine, C. L., and Coauthors, 2004: The oceanic sink for 
anthropogenic CO2. Science, 305, 367–371.

—, R. A. Feely, R. Wanninkhof, and T. Takahashi, 
2008: The global ocean carbon cycle [in “State of 
the Climate in 2007”]. Bull. Amer. Meteor. Soc., 89 
(7), S52–S56.

—, —, —, and —, 2009: The global ocean car-
bon cycle [in “State of the Climate in 2008”]. Bull. 
Amer. Meteor. Soc., 90 (8), S65–S68.

—, —, —, —, S. Khatiwala, and G.-H. Park, 
2010: The global ocean carbon cycle [in “State of 
the Climate in 2009”]. Bull. Amer. Meteor. Soc., 91 
(7), S71–S75.

Saha, S., and Coauthors, 2010: The NCEP climate fore-
cast system reanalysis. Bull. Amer. Meteor. Soc., 91, 
1015–1057.

Saji, N. H., B. N. Goswami, P. N. Vinayachandran, and 
T. Yamagata, 1999: A dipole mode in the tropical 
Indian Ocean. Nature, 401, 360–363.

Santer, B. D., and Coauthors, 2006: Forced and unforced 
ocean temperature changes in Atlantic and Pacific 
tropical cyclogenesis regions. Proc. Natl. Acad. Sci. 
USA, 103, 13 905–13 910.

Schanze, J. J., R. W. Schmitt, and L. L. Yu, 2010: The 
global oceanic freshwater cycle: A state-of-the-art 
quantification. J. Marine Res., 68, 569–595.

Scherer, M., H. Vömel, S. Fueglistaler, S. J. Oltmans, and 
J. Staehelin, 2008: Trends and variability of midlati-
tude stratospheric water vapour deduced from the 
re-evaluated Boulder balloon series and HALOE. 
Atmos. Chem. Phys., 8, 1391–1402.

Schmitt, R. W., 1995: The ocean component of the global 
water cycle: US National Report to the International 
Union of Geodesy and Geophysics, 1991-1994. Rev. 
Geophys., 33 (Suppl.), 1395–1409.

Schmugge, T. J., 1985: Remote sensing of soil moisture. 
Hydrological Forecasting, M. Anderson, and R. Burt, 
Eds., John Wiley, 101–124.

Schneider, A., T. Tanhua, A. Körtzinger, and D. W. R. 
Wallace, 2010: High anthropogenic carbon content 
in the eastern Mediterranean. J. Geophys. Res., 115, 
C12050, doi:10.1029/2010JC006171.

Schneider, D. P., C. Deser, and Y. Okumura, 2011: An 

assessment and interpretation of the observed warm-
ing of West Antarctica in the austral spring. Climate 
Dyn., doi:10.1007/s00382-010-0985-x, in press.

Schneider, P., and S. J. Hook, 2010: Space observations 
of inland water bodies show rapid surface warm-
ing since 1985. Geophys. Res. Lett., 37, L22405, 
doi:10.1029/2010GL045059.

—, —, R. G. Radocinski, G. K. Corlett, G. C. Hulley, 
S. G. Schladow, and T. E. Steissberg, 2009: Satellite 
observations indicate rapid warming trend for lakes 
in California and Nevada. Geophys. Res. Lett., 36, 
L22402, doi:10.1029/2009GL040846.

Schneider, U., T. Fuchs, A. Meyer-Christoffer, and B. 
Rudolf, 2008: Global precipitation analysis products 
of the GPCC. Deutscher Wetterdienst, 12 pp. [Avai-
lable online att http://gpcc.dwd.de.]

Schoeneich, P., X. Bodin, J.-M. Krysiecki, P. Deline and 
L. Ravanel, 2010: Permafrost in France. PermaFrance 
Network Report No. 1, Grenoble, France.

Schott, F. A., L. Stramma, B. S. Giese, and R. Zantopp, 
2009: Labrador Sea convection and subpolar North 
Atlantic deep water export in the SODA assimilation 
model. Deep-Sea Res. I, 56, 926–938.

Scipal, K., T. Holmes, R. De Jeu, V. Naeimi, and W. 
Wagner, 2008: A possible solution for the problem 
of estimating the error structure of global soil 
moisture data sets. Geophys. Res. Lett., 35, L24403, 
doi:10.1029/2008GL035599.

Seager, R., N. Naik and G. A. Vecchi, 2010a: Thermo-
dynamic and dynamic mechanisms for large-scale 
changes in the hydrological cycle in response to 
global warming. J. Climate, 23, 4651–4668.

—, Y. Kushnir, J. Nakamura, M. Ting, and N. Naik, 
2010b: Northern Hemisphere winter snow anomalies: 
ENSO, NAO and the winter of 2009/10. Geophys. Res. 
Lett., 37, L14703, doi:10.1029/2010GL043830. 

Seidel, D. J., and J. R. Lanzante, 2004: An assessment of 
three alternatives to linear trends for characterizing 
global atmospheric temperature changes. J. Geophys. 
Res., 109, D14108, doi:10.1029/2003JD004414.

Sensoy, S., 2004: The mountains influence on Turkey 
climate. Conf. on Water Observation and Information 
System for Decision Support, Ohrid, Macedonia, BAL-
WOIS, Paper 239. [Available online at http://balwois.
com/balwois/administration/ppt/fp-239.ppt.]

—, M. Demircan, and E. M. Koc, 2010: Potential 
impacts of teleconnection parameters on Turkey’s 
climate. Int. Workshop on ENSO: Decadal Variability 
and Climate Change in South America, Guayaquil, 
Ecuador, CLIVAR and CIIFEN.

Seo, K.-W., D. E. Waliser, B. Tian, J. S. Famiglietti, and 
T. H. Syed, 2009: Evaluation of global land-to-ocean 



S260 JUNE 2011|

fresh water discharge and evapotranspiration using 
space-based observations. J. Hydrol., 373, 508–515.

Sharp, M., and G. Wolken, 2010: Glaciers outside Green-
land [in “Arctic Report Card 2010”]. [Available online 
at http://www.arctic.noaa.gov/reportcard.]

Shay, L. K., G. J. Goni, and P. G. Black, 2000: Effects of 
a warm oceanic feature on Hurricane Opal. Mon. 
Wea. Rev., 128, 1366–1383.

Shiklomanov, A. I., and R. B. Lammers, 2009: Re-
cord Russian river discharge in 2007 and the 
limits of analysis. Environ. Res. Lett., 4, 045015, 
doi:10.1088/1748-9326/4/4/045015.

—, T. I. Yakovleva , R. B. Lammers, I. Ph. Karasev, C. 
J. Vörösmarty, and E. Linder, 2006: Cold region river 
discharge uncertainty - estimates from large Russian 
rivers. J. Hydrol., 326, 231–256.

—, R. B. Lammers, M. A. Rawlins, L. C. Smith, 
and T. M. Pavelsky, 2007: Temporal and spatial 
variations in maximum river discharge from a new 
Russian data set. J. Geophys. Res., 112, G04S53, 
doi:10.1029/2006JG000352.

Shindell, D. T., 2001: Climate and ozone response to 
increased stratospheric water vapor. Geophys. Res. 
Lett., 28, 1551–1554.

Shvidenko, A., D. Schepaschenko, and S. Maksyutov, 
2010: Impact of terrestrial ecosystems of Russia on 
global carbon cycle in 2003–2008: An attempt of 
synthesis. Proc. ENVIROMIS-2010, Tomsk, Russia, 
Siberian Center for Environment Research and 
Training (SCERT). [Available online at http://www.
scert.ru/en/conferences/enviromis2010/.]

Siegel, D. A., and B. A. Franz, 2010: Oceanography: 
A century of phytoplankton change. Nature, 466, 
569–570.

Simmons, A., 2010: Monitoring atmospheric composi-
tion and climate. ECMWF Newsletter, 123, 10–13.

—, S. Uppala, D. Dee, and S. Kobayashi, 2007: ERA-
Interim: New ECMWF reanalysis products from 
1989 onwards. ECMWF Newsletter, 110, 25–35.

—, K. M. Willett, P. D. Jones, P. W. Thorne, and D. 
Dee, 2010: Low-frequency variations in surface at-
mospheric humidity, temperature and precipitation: 
inferences from Reanalyses and monthly gridded 
observational datasets. J. Geophys. Res., 115, D01110, 
doi:10.1029/2009JD012442.

Singh, O. P., T. M. Ali Khan, and S. Rahman, 2000: 
Changes in the frequency of tropical cyclones over 
the North Indian Ocean.  Meteorol. Atmos. Phys., 
75, 11–20.

Smith, B. E., H. A. Fricker, I. R. Joughin, and S. Tulac-
zyk, 2009: An inventory of active subglacial lakes 

in Antarctica detected by ICESat (2003–2008). J. 
Glaciol., 55, 573–595.

Smith, L. C., Y. Sheng, G. M. MacDonald, and L. D. 
Hinzman, 2005: Disappearing Arctic lakes. Science, 
308, 1429.

Smith, S. L., V. E. Romanovsky, A. G. Lewkowicz, C. R. 
Burn, M. Allard, G. D. Clow, K. Yoshikawa, and J. 
Throop, 2010: Thermal state of permafrost in North 
America - A contribution to the International Polar 
Year. Permafrost Periglacial Processes, 21, 117–135.

Smith, T. M., and R. W. Reynolds, 1998: A high-resolu-
tion global sea surface temperature climatology for 
the 1961-90 base period. J. Climate, 11, 3320–3323.

—, and —, 2005: A global merged land–air–sea 
surface temperature reconstruction based on histori-
cal observations (1880–1997). J. Climate, 18, 2021.

—, —, T. C. Peterson, and J. Lawrimore, 2008: Im-
provements to NOAA’s historical merged land-ocean 
surface temperature analyses (1880–2006). J. Climate, 
21, 2283–2296.

Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, 
K. B. Averyt, M. Tignor, and H. L. Miller, Eds., 2007: 
Climate Change 2007: The Physical Science Basis. 
Cambridge University Press, 996 pp.

—, K. H. Rosenlof, R. Portmann, J. Daniel, S. Davis, 
T. Sanford, and G.-K. Plattner, 2010: Contributions 
of stratospheric water vapor to decadal changes in 
the rate of global warming. Science, 327, 1219–1223.

Song, Y. T., and V. Zlotnicki, 2008: Subpolar ocean bot-
tom pressure oscillation and its links to the tropical 
ENSO. Int. J. Remote Sens., 29, 6091–6107.

Stackhouse, P. W., Jr., D. P. Kratz, G. R. McGarragh, S. 
K. Gupta, and E. B. Geier, 2006: Fast Longwave and 
Shortwave Radiative Flux (FLASHFlux) products 
from CERES and MODIS measurements. Proc. 12th 
Conf. Atmospheric Radiation, Madison, WI, Amer. 
Meteor. Soc., P1.10. [Available online at http://ams.
confex.com/ams/pdfpapers/113479.pdf.]

Stammerjohn, S. E., D. G. Martinson, R. C. Smith, X. 
Yuan, and D. Rind, 2008: Trends in Antarctic annual 
sea ice retreat and advance and their relation to El 
Niño–Southern Oscillation and Southern Annular 
Mode variability. J. Geophys. Res., 113, C03S90, 
doi:10.1029/2007JC004269.

Steele, M., J. Morison, W. Ermold, I. Rigor, M. Ortmeyer, 
and K. Shimada, 2004: Circulation of summer Pacific 
halocline water in the Arctic Ocean. J. Geophys. Res., 
109, C02027, doi:10.1029/2003JC002009.

—, J. Zhang, and W. Ermold, 2010: Mechanisms of 
summertime upper Arctic Ocean warming and the 
effect on sea ice melt. J. Geophys. Res., 115, C11004, 
doi:10.1029/2009JC005849.



Steinbrecht, W., H. Claude, U. Köhler, and P. Winkler, 
2001: Interannual changes of total ozone and north-
ern hemisphere circulation patterns. Geophys. Res. 
Lett., 28, 1191–1194.

—, U. Köhler, H. Claude, M. Weber, J. P. Burrows, and 
R. J. van der A, 2011: Very high ozone columns at 
northern mid-latitudes in 2010. Geophys. Res. Lett., 
38, L96803, doi:10.1029/2010GL046634.

Stolarski, R. S., and S. Frith, 2006: Search for evidence of 
trend slow-down in the long-term TOMS/SBUV total 
ozone data record: The importance of instrument 
drift uncertainty and fingerprint detection. Atmos. 
Chem. Phys., 6, 4057–4065.

Stone, R. S., and Coauthors, 2010: A three-dimen-
sional characterization of Arctic aerosols from 
airborne Sun photometer observations PAM-
ARCMIP, April 2009. J. Geophys. Res., 115, D13203, 
doi:10.1029/2009JD013605.

Stow, D. A., and Coauthors, 2004: Remote sensing of 
vegetation and land-cover change in Arctic tundra 
ecosystems. Remote Sens. Environ., 89, 281–308.

Streletskiy D. A, N. I. Shiklomanov, F. E. Nelson, and A. 
E. Klene, 2008: 13 Years of observations at Alaskan 
CALM sites: Long-term active layer and ground 
surface temperature trends. Proc. Ninth Int. Conf. 
on Permafrost, Fairbanks, Alaska, Vol. 1, D. L. Kane 
and K. M. Hinkel, Eds., Institute of Northern Engi-
neering, University of Alaska Fairbanks, 1727–1732.

Stroeve, J., M. Serreze, S. Drobot, S. Gearheard, 
M. Hol land, J.  Maslanik, W. Meier,  and T. 
Scambos, 2008. Arctic sea ice extent plummets 
in 2007. Eos, Trans. Amer. Geophys. Union, 89, 
doi:10.1029/2008EO020001.

Studinger, M., and Coauthors, 2010: Mapping Pine 
Island Glacier’s sub-ice cavity with airborne gravim-
etry. 2010 Fall Meeting, San Francisco, CA, Amer. 
Geophys. Union, Abstract C11A-0528.

Su, Z., and Coauthors, 2010: Earth observation Water 
Cycle Multi-Mission Observation Strategy (WAC-
MOS). Hydrol. Earth Syst. Sci. Discuss., 7, 7899–7956. 
Watch for final? doi:10.5194/hessd-7-7899-2010 

Sutton, R. T., and D. L. R. Hodson, 2007: Climate re-
sponse to basin-scale warming and cooling of the 
North Atlantic Ocean. J. Climate, 20, 891–907.

Sverdrup, H. U., 1955: The place of physical oceanog-
raphy in oceanographic research. J. Marine Res., 14, 
287–294.

Sweet, W., C. Zervas, and S. Gill, 2009: Elevated east 
coast sea level anomaly: June–July 2009. NOAA 
Technical Report NOS CO-OPS 051, 30 pp.

Swenson, S., and J. Wahr, 2006: Estimating large-scale 
precipitation minus evapotranspiration from GRACE 

satellite gravity measurements. J. Hydrometeor., 7, 
252–270.

Syed, T. H., J. S. Famiglietti, and D. P. Chambers, 2009: 
GRACE-based estimates of terrestrial freshwater 
discharge from basin to continental scales. J. Hy-
drometeor., 10, 22–40.

—, —, —, J. K. Willis, and K. Hilburn, 2010: 
Satellite-based global ocean mass balance estimates 
of interannual variability and emerging trends in 
continental freshwater discharge. Proc. Natl. Acad. 
Sci. USA., 107, 17 916–17 921.

Takahashi, T., 1961: Carbon dioxide in the atmosphere 
and in the Atlantic Ocean water. J. Geophys. Res., 
66, 477–494.

—, and Coauthors, 2009: Climatological mean and 
decadal change in surface ocean pCO2, and net sea-
air CO2 flux over the global oceans. Deep-Sea Res. 
II, 56, 554–577.

—, S. C. Sutherland, and A. Kozyr, 2010: Global 
ocean surface water partial pressure of CO2 database: 
Measurements performed during 1957–2009 (Ver-
sion 2009). ORNL/CDIAC-152, NDP-088(V2009), 
Carbon Dioxide Information Analysis Center, 
Oak Ridge, TN, digital media. [Available online at 
doi:10.3334/CDIAC/otg.ndp088(V2009).]

Tamisiea, M. E., E. W. Leuliette, J. L. Davis, and J. X. 
Mitrovica, 2005: Constraining hydrological and 
cryospheric mass flux in southeastern Alaska using 
space-based gravity measurements. Geophys. Res. 
Lett., 32, L20501, doi:10.1029/2005GL023961.

Tang, B. H., and J. D. Neelin, 2004: ENSO influence on At-
lantic hurricanes via tropospheric warming. Geophys. 
Res. Lett., 31, L24204, doi:10.1029/2004GL021072.

Tanhua, T., E. P. Jones, E. Jeansson, S. Jutterström, W. M. 
Smethie, Jr., D. W. R. Wallace, and L. G. Anderson, 
2009: Ventilation of the Arctic Ocean: Mean ages and 
inventories of anthropogenic CO2 and CFC-11. J. Geo-
phys. Res., 114, C01002, doi:10.1029/2008JC004868.

Tans, P., 2009: An accounting of the observed increase 
in oceanic and atmospheric CO2 and an outlook for 
the future. Oceanography, 22, 26–35.

Tapley, B. D., S. Bettadpur, J. C. Ries, P. F. Thompson, 
and M. M. Watkins, 2004: GRACE measurements 
of mass variability in Earth system. Science, 305, 
503–505.

Taylor, A. H., and J. A. Stephens, 1998: The North At-
lantic Oscillation and latitude of the Gulf Stream. 
Tellus, 40A, 134–142.

Tedesco, M., M. Serreze, and X. Fettweis, 2008: Diagnos-
ing the extreme surface melt event over southwestern 
Greenland in 2007. The Cryosphere, 2, 159–166.

—, X. Fettweis, M. R. van den Broeke, R. S. van de Wal, 



S262 JUNE 2011|

C. J. Smeet, W. J. van de Berg, M. C. Serreze, and J. 
E. Box, 2011: The role of albedo and accumulation in 
the 2010 melting record in Greenland. Environ. Res. 
Lett., 6, 014005, doi:10.1088/1748-9326/6/1/014005.

Terry, J. P., and S. Etienne, 2010: Tempestuous time in 
the South Pacific islands. Science, 328, 428–429.

Thomas, R. H., E. Rignot, P. Kanagaratnam, W. Krabill, 
and G. Casassa, 2004: Force-perturbation analysis 
of Pine Island Glacier, Antarctica, causes recent ac-
celeration. Ann. Glaciol., 39, 133–138.

Thompson, D. W. J., and J. M. Wallace, 1998: The Arctic 
Oscillation signature in the wintertime geopotential 
height and temperature fields. Geophys. Res. Lett., 
25, 1297–1300.

—, and —, 2000: Annular modes in the extratropi-
cal circulation, Part I: Month-to-month variability. 
J. Climate, 13, 1000–1016.

—, J. J. Kennedy, J. M. Wallace, and P. D. Jones, 2008: 
A large discontinuity in the mid-twentieth century in 
observed global-mean surface temperature. Nature, 
453, 646–649.

Thoning, K. W., P. P. Tans, and W. D. Komhyr, 1989: 
Atmospheric carbon dioxide at Mauna Loa Observa-
tory 2: Analysis of NOAA GMCC data, 1974-1985. J. 
Geophys. Res., 94 (D6), 8549–8565.

Thorne, P. W., and Coauthors , 2005: Rev isit-
ing radiosonde upper-air temperatures from 
1958 to 2002.  J. Geophys. Res., 110 , D18105, 
doi:10.1029/2004JD005753.

Timmermans, M.-L., A. Proshutinsky, R. Krishfield, 
D. Perovich, J. Richter-Menge, and J. Toole, 2011: 
Surface freshening in the Arctic Ocean’s Eurasian 
Basin: an apparent consequence of recent change in 
the wind-driven circulation. Geophysical Research 
Abstracts, Vol. 13, Abstract EGU2011-5190. [Avail-
able online at http://meetingorganizer.copernicus.
org/EGU2011/EGU2011-5190.pdf.]

Timokhov, L., and F. Tanis, Eds., 1997: Environmental 
Working Group Joint U.S.-Russian Atlas of the Arctic 
Ocean—Winter Period. Environmental Research In-
stitute of Michigan in association with the National 
Snow and Ice Data Center, CD-ROM.

—, and —, Eds., 1998: Environmental Working 
Group Joint U.S.-Russian Atlas of the Arctic Ocean—
Summer Period. Environmental Research Institute of 
Michigan in association with the National Snow and 
Ice Data Center, CD-ROM.

Tiwari, V. M., J. Wahr, and S. Swenson, 2009: Dwindling 
groundwater resources in northern India, from sat-
ellite gravity observations. Geophys. Res. Lett. 36, 
L18401, doi:10.1029/2009GL039401.

Toole, J. M., M.-L. Timmermans, D. K. Perovich, R. A. 

Krishfield, A. Proshutinsky, and J. A. Richter-Menge, 
2010: Influences of the ocean surface mixed layer and 
thermohaline stratification on Arctic Sea ice in the 
central Canada Basin. J. Geophys. Res., 115, C10018, 
doi:10.1029/2009JC005660.

Torinesi, O., M. Fily, and C. Genthon, 2003: Variability 
and trends of the summer melt period of Antarctic 
ice margins since 1980 from microwave sensors. J. 
Climate, 16, 1047–1060.

Trenberth, K. E., 1984: Signal versus noise in the South-
ern Oscillation. Mon. Wea. Rev., 112, 326–332.

—, 1997: The definition of El Niño. Bull. Amer. Meteor. 
Soc., 78, 2771–2777.

—, 2009: An imperative for climate change planning: 
Tracking Earth’s global energy. Current Opinion in 
Environmental Sustainability, 1, 19–27.

—, and J. W. Hurrell, 1994: Decadal atmosphere-
ocean variations in the Pacific. Climate Dyn., 9, 
303–319.

—, and T. J. Hoar, 1996: The 1990-1995 El Niño South-
ern Oscillation event: Longest on record. Geophys. 
Res. Lett., 23, 57–60.

—, and D. J. Shea, 2006: Atlantic hurricanes and 
natural variability in 2005. Geophys. Res. Lett., 33, 
L12704, doi:10.1029/2006GL026894.

—, and Coauthors, 2007 Observations: Surface and 
atmospheric climate change. Climate Change 2007: 
The Physical Science Basis, S. Solomon, et al., Eds., 
Cambridge University Press, 235–336.

Troup, A. J., 1965: Southern Oscillation. Quart. J. Roy. 
Meteor. Soc., 91, 490–506.

Troxler, T. G., and Coauthors. 2010: Long-term phe-
nological changes in tundra plants in response to 
experimental warming using the International Tun-
dra Experiment (ITEX) Network. 95th ESA Annual 
Meeting, Pittsburgh, PA, Ecol. Soc. Amer., Abstract 
COS 93-10.

Turner, J., 2004: Review: The El Niño – Southern Oscil-
lation and Antarctica. Int. J. Climatol., 24, 1–31.

Tucker, C. J., I. Y. Fung, D. C. Kealing, and R. H. Gam-
mon, 1986: Relationship between atmospheric CO2 
variations and a satellite derived vegetation index. 
Nature, 319, 195–199.

Tweedie, C. E., D. Ebert-May, R. D. Hollister, D. R. 
Johnson, M. J. Lara, S. Villarreal, M. Spasojevic, and 
P. Webber, 2010: Decadal time scale change in ter-
restrial plant communities in North America arctic 
and alpine tundra: A contribution to the Interna-
tional Polar Year Back to the Future project. 2010 
Fall Meeting, San Francisco, CA, Amer. Geophys. 
Union, Abstract GC53B-03.



S263JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

Tyrlis, E., and B. J. Hoskins , 2007: Aspects of a Northern 
Hemisphere atmospheric blocking climatology. J. 
Atmos. Sci., 65, 1638–1652.

Uppala, S., and Coauthors, 2005: The ERA-40 re-analy-
sis. Quart. J. Roy. Meteor. Soc., 131, 2961–3012.

Våge, K., and Coauthors, 2009: Surprising return of deep 
convection to the subpolar North Atlantic Ocean in 
winter 2007-2008. Nature Geosci., 2, 67–72.

Van den Broeke, M. R., W. J. van de Berg, E. van 
Meijgaard, and C. H. Reijmer, 2006: Identification 
of Antarctic ablation areas using a regional atmo-
spheric climate model. J. Geophys. Res., 111, D18110, 
doi:10.1029/2006JD007127.

Van der A, R. J., M. A. F. Allaart, and H. J. Eskes, 2010: 
Multi sensor reanalysis of total ozone. Atmos. Chem. 
Phys., 10, 11 277–11 294.

Van der Werf, G. R., J. T. Randerson, L. Giglio, N. 
Gobron, and A. J. Dolman, 2008: Climate controls on 
the variability of fires in the tropics and subtropics. 
Global Biogeochem. Cycles, 22, GB3028.

—, and Coauthors, 2010: Global fire emissions and 
the contribution of deforestation, savanna, forest, 
agricultural, and peat fires (1997–2009). Atmos. 
Chem. Phys., 10, 11 707–11 735.

Van de Wal, R. S. W., W. Greuell, M. R. van den Broeke, 
C.H. Reijmer, and J. Oerlemans, 2005: Surface mass-
balance observations and automatic weather station 
data along a transect near Kangerlussuaq, West 
Greenland. Ann. Glaciol., 42, 311–316.

Vautard, R., J. Cattiaux, P. Yiou, J.-N. Thépaut, and 
P. Ciais, 2010: Northern Hemisphere atmospheric 
stilling partly attributed to an increase in surface 
roughness. Nature Geosci., 3, 756–761.

Velders, G. J. M., S. O. Andersen, J. S. Daniel, D. W. 
Fahey, and M. McFarland, 2007: The importance of 
the Montreal Protocol in protecting climate. Proc. 
Natl. Acad. Sci. USA, 104, 4814–4819.

Velicogna, I., 2009: Increasing rates of ice mass loss 
from the Greenland and Antarctic ice sheets re-
vealed by GRACE. Geophys. Res. Lett., 36, L19503, 
doi:10.1029/2009GL040222.

—, and J. Wahr, 2006a: Measurements of time vari-
able gravity shows mass loss in Antarctica. Science, 
311, 1754–1756.

—, and —, 2006b: Significant acceleration of 
Greenland ice mass loss in spring, 2004. Nature, 
443, 329–331.

Verburg, P., R. E. Hecky, and H. Kling, 2003: Ecologi-
cal consequences of a century of warming in Lake 
Tanganyika. Science, 301, 505–507.

Vicente-Serrano, S. M., R. M. Trigo, M. L. R. Liberato, 
J. I. López-Moreno, J. Lorenzo-Lacruz, S. Beguería, 

H. Morán-Tejeda, and A. El Kenawy, 2011: Extreme 
winter precipitation in the Iberian Peninsula, 2010: 
Anomalies, driving mechanisms and future projec-
tions. Climate Res., 46, 51–65.

Vieira, G., and Coauthors, 2010: Thermal state of per-
mafrost and active-layer monitoring in the Antarctic: 
advances during the International Polar Year 2007-
09. Permafrost Periglacial Processes, 21, 182–197.

Visbeck, M. H., J. W. Hurrell, L. Polvani, and H. M. 
Cullen, 2001: The North Atlantic oscillation: Past, 
present, and future. Proc. Natl. Acad. Sci. USA, 98, 
12 876–12 877.

Vömel, H., D. E. David, and K. Smith, 2007: Accuracy 
of tropospheric and stratospheric water vapor meas-
urements by the cryogenic frost point hygrometer: 
Instrumental details and observations. J. Geophys. 
Res., 112, D08305, doi:10.1029/2006JD007224.

Von Schuckmann, K., F. Gaillard, and P.-Y. Le Traon, 
2009: Global hydrographic variability patterns 
during 2003-2008. J. Geophys. Res., 114, C09007, 
doi:10.1029/2008JC005237.

Vörösmarty, C. J., C. A. Federer, and A. L. Schloss, 1998: 
Potential evaporation functions compared on US 
watersheds: Possible implications for global-scale 
water balance and terrestrial ecosystem modeling. 
J. Hydrol., 207, 147–169.

Vyushin, D., V. E. Fioletov, and T. G. Shepherd, 2007: 
Impact of long-range correlations on trend detec-
tion in total ozone. J. Geophys. Res., 112, D14307, 
doi:10.1029/2006JD008168.

Wada, Y., L. P. H. van Beek, C. M. van Kempen, J. W. T. 
M. Reckman, S. Vasak, and M. F. P. Bierkens, 2010: 
Global depletion of groundwater resources. Geophys. 
Res. Lett., 37, L20402, doi:10.1029/2010GL044571.

Wagner, W., K. Scipal, C. Pathe, D. Gerten, W. Lucht, 
and B. Rudolf, 2003: Evaluation of the agreement 
between the first global remotely sensed soil moisture 
data with model and precipitation data. J. Geophys. 
Res., 108, 4611, doi:10.1029/2003jd003663.

Wahr, J., S. Swenson, V. Zlotnicki, and I. Velicogna, 
2004: Time-var iable grav it y f rom GR ACE: 
First results. Geophys. Res. Lett., 31, L11501, 
doi:10.1029/2004GL019779.

Waliser, D. E., and C. Gautier, 1993: A satellite-derived 
climatology of the ITCZ. J. Climate, 6, 2162–2174.

Walker, D. A., and Coauthors, 2010: Vegetation [in “State 
of the Climate in 2009”]. Bull. Amer. Meteor. Soc., 91 
(7), S115–S116.

—, and Coauthors, 2011: Cumulative effects of rapid 
land-cover and land-use changes on the Yamal Pen-
insula, Russia. Eurasian Arctic Land Cover and Land 



S264 JUNE 2011|

Use in a Changing Climate, G. Gutman and A. Reissel, 
Eds., Springer, 206–236.

Wallace, J. M., and D. S. Gutzler, 1981: Teleconnections 
in the geopotential height field during the Northern 
Hemisphere winter. Mon. Wea. Rev., 109, 784–812.

—, Y. Zhang, and J. A. Renwick, 1995: Dynamic con-
tribution to hemispheric mean temperature trends. 
Science, 270, 780–783.

Wang, B., and J. C. L. Chan, 2002: How strong ENSO 
events affect tropical storm activity over the western 
North Pacific. J. Climate, 15, 1643–1658.

Wang, C., and S.-K. Lee, 2009: Co-variability of tropi-
cal cyclones in the North Atlantic and the eastern 
North Pacif ic. Geophy. Res. Lett., 36, L24702, 
doi:10.1029/2009GL041469.

—, D. B. Enfield, S.-K. Lee, and C. W. Landsea, 2006: 
Influences of the Atlantic warm pool on Western 
Hemisphere summer rainfall and Atlantic hurri-
canes. J. Climate, 19, 3011–3028.

—, S.-K. Lee, and D. B. Enfield, 2007: Impact of the 
Atlantic warm pool on the summer climate of the 
Western Hemisphere. J. Climate, 20, 5021–5040.

—, S.-K. Lee, and D. B. Enfield, 2008a: Atlantic 
warm pool acting as a link between Atlantic mul-
tidecadal oscillation and Atlantic tropical cyclone 
activity. Geochem. Geophys. Geosyst., 9, Q05V03, 
doi:10.1029/2007GC001809.

—, —, and —, 2008b: Climate response to anoma-
lously large and small Atlantic warm pools during the 
summer. J Climate, 21, 2437–2450.

—, S. Dong, and E. Munoz, 2010: Seawater density 
variations in the North Atlantic and the Atlantic 
meridional overturning circulation. Climate Dyn., 
34, 953–968. 

Wang, J., L. Zhang, A. Dai, T. van Hove, and J. van 
Baelen, 2007: A near-global, 8-year, 2-hourly atmos-
pheric precipitable water dataset from ground-based 
GPS measurements. J. Geophys. Res., 112, D11107, 
doi:10.1029/2006JD007529.

Wang, L., K. C. Jezek, and H. Liu, 2010: 2008–09 Season-
al melt extent and duration [in “State of the Climate 
in 2009”]. Bull. Amer. Meteor. Soc., 91 (7), S130–S131.

Wanninkhof, R., S. Doney, J. L. Bullister, N. M. Levine, 
M. J. Warner, and N. Gruber, 2010: Detecting anthro-
pogenic CO2 changes in the interior Atlantic Ocean 
between 1989 and 2005. J. Geophys. Res., 115, C11028, 
doi:10.11029/12010JC006251.

Waterman, L. S., P. P. Tans, T. Aten, C. D. Keeling, and 
T. A. Boden, 2006a: Surface water and atmospheric 
underway carbon dioxide data obtained during 
Lusiad (1962) expedition of Scripps Institution of 
Oceanography. Scripps Institution of Oceanogra-

phy, La Jolla, CA, digital media. [Available online 
at http://scrippsco2.ucsd.edu/data/seawater_pco2/
pco2_lusiad_1962.csv.]

—, —, —, —, and —, 2006b: Surface water 
and atmospheric underway carbon dioxide data 
obtained during Downwind (1957) expedition of 
Scripps Institution of Oceanography. Scripps Insti-
tution of Oceanography, La Jolla, CA, digital media. 
[Available online at http://scrippsco2.ucsd.edu/data/
seawater_pco2/pco2_downwind_1957.csv.]

—, —, —, —, and —, 2006c: Surface water 
and atmospheric underway carbon dioxide data 
obtained during Lusiad (1963) expedition of Scripps 
Institution of Oceanography. Scripps Institution of 
Oceanography, La Jolla, CA, digital media. [Available 
online at http://scrippsco2.ucsd.edu/data/seawa-
ter_pco2/pco2_lusiad_1963.csv.]

—, —, —, —, and —, 2006d: Surface water 
and atmospheric underway carbon dioxide data ob-
tained during Monsoon (1961) expedition of Scripps 
Institution of Oceanography. Scripps Institution of 
Oceanography, La Jolla, CA, digital media. [Available 
online at http://scrippsco2.ucsd.edu/data/seawa-
ter_pco2/pco2_monsoon_1961.csv.]

Waugh, D.W., T. M. Hall, B. I. McNeil, R. Key, and R. 
J. Matear, 2006: Anthropogenic CO2 in the Oceans 
estimated using transit-time distributions. Tellus, 
58B, 376–89.

Weber, M., S. Dhomse, F. Wittrock, A. Richter, B.-M. 
Sinnhuber, and J. P. Burrows, 2003: Dynamical con-
trol of NH and SH winter/spring total ozone from 
GOME observations in 1995-2002. Geophys. Res. 
Lett., 30, 1853, doi:10.1029/2002GL016799.

—, L. N. Lamsal, and J. P. Burrows, 2007: Improved 
SCIAMACHY WFDOAS total ozone retrieval: Steps 
towards homogenising long-term total ozone data-
sets from GOME, SCIAMACHY, and GOME2. Proc. 
Envisat Symposium 2007, ESA SP-636, Montreux, 
Switzerland, European Space Agency, 5 pp. [Available 
online at http://envisat.esa.int/envisatsymposium/
proceedings/posters/3P4/463281we.pdf.]

Webster, P. J., V. E. Toma, and H.-M. Kim, 2011: Were 
the 2010 Pakistan floods predictable? Geophys. Res. 
Lett., 38, L04806, doi:10.1029/2010GL046346.

Wentz, F. J., 1997: A well-calibrated ocean algorithm for 
special sensor microwave/imager. J. Geophys. Res., 
102 (C4), 8703–8718.

—, L. Ricciardulli, K. A. Hilburn, and C. A. Mears, 
2007: How much more rain will global warming 
bring? Science, 317, 233–235.

WGMS, 2008: Global glacier changes: Facts and figures. 



S265JUNE 2011AMERICAN METEOROLOGICAL SOCIETY |

UNEP-World Glacier Monitoring Service, Zurich, 
Switzerland, 88 pp.

—, 2009: Glacier Mass Balance Bulletin No. 10 (2006-
2007). World Glacier Monitoring Service, 96 pp.

Wheeler, M., and G. N. Kiladis, 1999: Convectively 
coupled equatorial waves: Analysis of clouds and 
temperature in the wavenumber-frequency domain. 
J. Atmos. Sci., 56, 374–399.

—, and K. M. Weickmann, 2001: Real-time monitor-
ing and prediction of modes of coherent synoptic to 
intraseasonal tropical variability. Mon. Wea. Rev., 
129, 2677–2694.

Whitney, L. D., and J. S. Hobgood, 1997: The relation-
ship between sea surface temperatures and maxi-
mum intensities of tropical cyclones in the eastern 
North Pacific Ocean. J. Climate, 10, 2921–2930.

Wielicki, B. A., and Coauthors, 1998: Clouds and 
Earth’s Radiant Energy System (CERES): Algorithm 
overview. IEEE Trans. Geosci. Remote Sens., 36, 
1127–1141.

Wijffels, S. E., J. Willis, C. M. Domingues, P. Barker, N. 
J. White, A. Gronell, K. Ridgway, and J. A. Church, 
2008: Changing expendable bathythermograph fall-
rates and their impact on estimates of thermosteric 
sea level rise. J. Climate, 21, 5657–5672.

Willett, K. W., P. D. Jones, N. P. Gillett, and P. W. 
Thorne, 2008: Recent changes in surface humidity: 
development of the HadCRUH dataset. J. Climate, 
21, 5364–5383.

Williamson, C. E., J. E. Saros, and D. W. Schindler, 2009: 
Sentinels of change. Science, 323, 887–888.

Willis, J. K., D. Roemmich, and B. Cornuelle, 2004: 
Interannual variability in upper ocean heat con-
tent, temperature, and thermosteric expansion 
on global scales. J. Geophys. Res., 109, C12036, 
doi:10.1029/2003JC002260.

Wingham, D. G., D. W. Wallis, and A. Shepherd, 2009: 
Spatial and temporal evolution of Pine Island Glacier 
thinning, 1995-2006. Geophys. Res. Lett., 36, L17501, 
doi:10.1029/2009GL039126.

WMO, 2010: Press Release No. 904: 2010 in the top 
three warmest years, 2001–2010 warmest 10-year 
period. [Available online at http://www.wmo.int/
pages/mediacentre/press_releases/pr_904_en.html.]

Wolter, K., and M. S. Timlin, 1993: Monitoring ENSO 
in COADS with a seasonally adjusted principal com-
ponent index. Proc. of the 17th Climate Diagnostics 
Workshop, Norman, OK, NOAA/NMC/CAC, NSSL, 
Oklahoma Clim. Survey, CIMMS, and the School of 
Meteor., Univ. of Oklahoma, 52–57.

—, and —, 1998: Measuring the strength of ENSO 

events - how does 1997/98 rank? Weather, 53, 
315–324.

Wong, A. P. S., N. L. Bindoff, and J. A. Church, 1999: 
Large-scale freshening of intermediate waters in the 
Pacific and Indian oceans. Nature, 400, 440–443.

Wooster, M. J., G. Roberts, G. L. W. Perry, and Y. J. 
Kaufman, 2005: Retrieval of biomass combustion 
rates and totals from fire radiative power obser-
vations: FRP derivation and calibration relation-
ships between biomass consumption and fire ra-
diative energy release. J. Geophys. Res., 110, D24311, 
doi:10.1029/2005JD006318.

Worton, D. R., and Coauthors, 2007: Atmospheric 
trends and radiative forcings of CF4 and C2F6 inferred 
from firn air. Environ. Sci. Technol., 41, 2184–2189.

Wunsch, C., and P. Heimbach, 2006: Estimated decadal 
changes in the North Atlantic meridional overturn-
ing circulation and heat f lux 1993-2004. J. Phys. 
Oceanogr., 36, 2012–2024.

Wylie, D. P., D. L. Jackson, W. P. Menzel, and J. J. Bates, 
2005: Global cloud cover trends inferred from 
two decades of HIRS observations. J. Climate, 18, 
3021–3031.

Wyrtki, K., 1981: An estimate of equatorial upwelling in 
the Pacific. J. Phys. Oceanogr., 11, 1205–1214.

Xie, P., and P. A. Arkin, 1997: Global precipitation: A 17-
year monthly analysis based on gauge observations, 
satellite estimates and numerical model outputs. Bull. 
Amer. Meteor. Soc., 78, 2539–2558.

Xue, Y., T. M. Smith, and R. W. Reynolds, 2003: Inter-
decadal changes of 30-yr SST normals during 1871-
2000. J. Climate, 16, 1601–1612.

Yamamoto-Kawai, M., F. A. McLaughlin, E. C. Carmack, 

S. Nishino, and K. Shimada, 2009: Aragonite under-
saturation in the Arctic ocean: Effects of ocean acidi-
fication and sea ice melt. Science, 326, 1098–1100.

—, —, and —, 2011: Effects of ocean acidification, 
warming and melting of sea ice on aragonite satura-
tion of the Canada Basin surface water. Geophys. Res. 
Lett., 38, L03601, doi:10.1029/2010GL045501.

Yang, E. S., D. M. Cunnold, M. J. Newchurch, and R. J. 
Salawitch, 2005: Change in ozone trends at south-
ern high latitudes. Geophys. Res. Lett., 32, L12812, 
doi:10.1029/2004GL022296.

Yang, J., 2009: Seasonal and interannual variability of 
downwelling in the Beaufort Sea. J. Geophys. Res., 
114, C00A14, doi:10.1029/2008JC005084.

Yashayaev, I., and J. W. Loder, 2009: Enhanced produc-
tion of Labrador Sea water in 2008. Geophys. Res. 
Lett., 36, L01606, doi:10.1029/2008GL036162.

Yasuda, T., and K. Hanawa. 1997: Decadal changes in 



S266 JUNE 2011|

the mode waters in the midlatitude North Pacific. J. 
Phys. Oceanogr, 27, 858-870.

Yeh, P. J.-F., S. C. Swenson, J. S. Famiglietti, and M. 
Rodell, 2006: Remote sensing of groundwater storage 
changes in Illinois using the Gravity Recovery and 
Climate Experiment (GRACE). Water Resour. Res., 
42, W12203, doi:10.1029/2006WR005374.

Yin, J., S. Griffies, R. J. Stouffer, and J. Ronald, 2010: 
Spatial variability of sea level rise in Twenty-First 
Century projections. J. Climate, 23, 4585–4607.

Yoder, J., C. R. McClain, G. C. Feldman, and W. E. 
Esaias, 1993: Annual cycles of phytoplankton chlo-
rophyll concentrations in the global ocean: A satellite 
view. Global Biogeochem. Cycles, 7, 181–193.

Yu, H., and Coauthors, 2006: A review of measurement-
based assessments of the aerosol direct radiative 
effect and forcing. Atmos. Chem. Phys., 6, 613–666.

Yu, L., 2007: Global variations in oceanic evaporation 
(1958–2005): The role of the changing wind speed. 
J. Climate, 20, 5376–5390.

—, and X. Jin, 2010: Satellite-based global ocean vector 
wind analysis by the Objectively Analyzed air-sea 
Fluxes (OAFlux) Project: Establishing consistent vec-
tor wind time series from July 1987 onward through 
synergizing microwave radiometers and scatterom-
eters. OAFlux Tech. Rep. OA-2010-01, Woods Hole 
Oceanographic Institution, in press.

—, and R. A. Weller, 2007: Objectively Analyzed air-
sea heat Fluxes (OAFlux) for the global ocean. Bull. 
Amer. Meteor. Soc., 88, 527–539.

—, and —, 2010: Global ocean heat fluxes [in “State 
of the Climate in 2009”]. Bull. Amer. Meteor. Soc., 91 
(7), S59–S63.

—, X. Jin, and R. A. Weller, 2008: Multidecade global 
flux datasets from the Objectively Analyzed air-sea 
Fluxes (OAFlux) Project: Latent and sensible heat 
fluxes, ocean evaporation, and related surface me-
teorological variables. OAFlux Project Tech. Rep. 
OA-2008-01, 64 pp.

Zaitchik, B. F., M. Rodell, and R. H. Reichle, 2008: As-
similation of GRACE terrestrial water storage data 
into a land surface model: Results for the Mississippi 
River basin. J. Hydrometeor., 9, 535–548.

Zebiak, S. E., 1989: Oceanic heat content variability and 
El Niño cycles. J. Phys. Oceanogr., 19, 475–486.

—, 1993: Air-sea interaction in the equatorial Atlantic 
region. J. Climate, 6, 1567–1568.

Zenklusen Mutter, E., J. Blanchet, and M. Phillips, 2010: 
Analysis of ground temperature trends in alpine per-
mafrost using generalized least squares. J. Geophys. 
Res., 115, F04009, doi:10.1029/2009JF001648.

Zhang, C., 2005: Madden-Julian Oscillation. Rev. Geo-
phys., 43, RG2003, doi:10.1029/2004RG000158.

—, and J. Gottschalck, 2002: SST Anomalies of ENSO 
and the Madden Julian Oscillation in the equatorial 
Pacific. J. Climate, 15, 2429–2445.

Zhang, G. J., and M. J. McPhaden, 1995: The relation-
ship between sea surface temperature and latent heat 
flux in the equatorial Pacific. J. Climate, 8, 589–605.

Zhang, R., 2008: Coherent surface-subsurface fin-
gerprint of the Atlantic meridional overturn-
ing circulation. Geophys. Res. Lett., 35, L20705, 
doi:10.1029/2008GL035463.

—, T. L. Delworth, and I. Held, 2007: Can the Atlantic 
Ocean drive the observed multidecadal variability in 
Northern Hemisphere mean temperature? Geophys. 
Res. Lett., 34, L02709, doi:10.1029/2006GL028683.

Zhang, S., A. Rosati, and T. Delworth, 2010: The ad-
equacy of observing systems in monitoring the At-
lantic meridional overturning circulation and North 
Atlantic climate. J. Climate, 23, 5311–5324.

Zhang, Y., J. M. Wallace, and D. S. Battisti, 1997: ENSO-
like interdecadal variability: 1900-93. J. Climate, 10, 
1004–1020.

Zhao, L., Q. Wu, S. S. Marchenko, and N. Sharkhuu, 
2010: Thermal state of permafrost and active layer 
in Central Asia during the International Polar Year. 
Permafrost Periglacial Processes, 21, 198–207.

Zhou, X. L., M. A. Geller, and M. H. Zhang, 2001: The 
cooling trend of the tropical cold point tropopause 
temperatures and its implications. J. Geophys. Res., 
106, 1511–1522.

Zou, C.-Z., M. Gao, and M. Goldberg, 2009: Error 
structure and atmospheric temperature trends in 
observations of the microwave sounding unit. J. 
Climate, 22, 1661–1681.

Zubair, L., and C. F. Ropelewski, 2006: The strengthening 
relationship of ENSO and the north-east monsoon 
rainfall over Sri Lanka and southern India. J. Climate, 
19, 1567–1575.



Libraries: Please file with the Bulletin of the American Meteorological Society, Vol. 92, Issue 6


