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* Backgroun

— Discuss Salinity and Evaporation/Precipitation over
the Global Ocean

 Address two unanswered questions

1. Arelong-term trends in NSS persistent at shorter
time scales?

2. Can changes in NSS over time periods ranging from
20-50 years reveal climatic changes in the global
hydrological cycle?

e Conclusions
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Salinity and Evaporation/Precipitation:
What is their relationship?
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(from Close and Goosse, 2013)

E > P = Salinity Increases
P > E = Salinity Decreases
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The Water Cycle
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Near-surface Salinity (NSS) vs E-P

the long-term
means of E-P.
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NSS: A proxy for estimating changes in
the global hydrological cycle

1950-2008 NSS Trend (pss/50yr)
(from Durack and Wijffels 2010)
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Questions to Address

1.Are long-term trends in NSS persistent at
shorter time scales?
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Data
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Decomposing 60-year NSS trends
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Questions to Address

sherertimeseales?
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NSS Pattern Amplification Concept

Amplification= B8.362%
E ﬁpuﬂcl Pattern Correlation= 0.766
umber of Points= 274

Climatology Anomaly
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NSS Pattern Amplifications for

60 and 30 Year Periods

1951,/1956—2010,/2014 NSS Trend vs Climatological Anomaly Trend Years Pattern Spatial Pattern
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NSS Pattern Amplification for 50-year Time
Periods

Amplification and Spatial Pattern Correlation for 50-Year NSS Trends
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NSS Pattern Amplification for 40-year Time
Periods

Amplification and Spatial Pattern Correlation for 40-Year NSS Trends
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NSS Pattern Amplification for 40-year Time Periods for
Northern and Southern Hemispheres

Northern and Southern Hemisphere Amplification and Spatial
Pattern Correlations for 40-year NSS trends
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NSS Pattern Amplification for 41-49
Year Time Periods

Pattern Amplification for NSS Trends of 41-49 Years
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NSS Pattern Amplification for 30 and 20-

Year Time Periods

Amplification and Spatial Pattern Correlation for 20-Year NSS Trends

Amplification and Spatial Pattern Correlation for 30-Year NSS Trends
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e Most of the ocean has experienced monotonic
linear trends in NSS over the past 60-years.

e |f NSS changes are to be used as a proxy to confidently
estimate secular changes in the global hydrological
cycle, then a minimum period spanning years
should be used.

— NSS changes on shorter (<48) time periods may be
influenced by decadal and shorter-term variability which
can obscure the estimated secular changes of the global
hydrological cycle.

e Long-term monitoring of global salinity is important.
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Amplification (%)

Current/Future Work

Amplification and Pattern Correlation for NSS over 50-Year
Time Periods (+) = Evaporation Regions (-) = Precipitation
Regions
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Data Sets

World Ocean Atlas: https://www.nodc.noaa.gov/OC5/woal3
Pentadal Salinity Anomalies:

OAFlux Evaporation: http://oaflux.whoi.edu/evap.html

GPCP Precipitation: http:
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https://www.nodc.noaa.gov/OC5/WOD/pr_wod.html
https://www.nodc.noaa.gov/OC5/woa13/
https://www.nodc.noaa.gov/OC5/3M_HEAT_CONTENT/
http://oaflux.whoi.edu/evap.html
http://www.esrl.noaa.gov/psd/data/gridded/data.gpcp.html
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