
0

Weekly Climate Update April 28Weekly Climate Update April 28thth 20092009
The  2006The  2006--2008 period is the second driest 32008 period is the second driest 3-- year period in the 113year period in the 113-- year period year period 

of record extending from 1895 through 2008 for the District. So of record extending from 1895 through 2008 for the District. So far 2009 is far 2009 is 
continuing this unusual dry spell and it appears that the extendcontinuing this unusual dry spell and it appears that the extended period of below ed period of below 
normal rainfall has not yet ended.normal rainfall has not yet ended.

Net Inflows to Lake Okeechobee in the 20Net Inflows to Lake Okeechobee in the 20thth Century have tended to vary with Century have tended to vary with 
solar activity (see slide 2). This tendency has continued into tsolar activity (see slide 2). This tendency has continued into the 21he 21stst Century.  Solar Century.  Solar 
activity towards the end of 2005 has dropped to much below averaactivity towards the end of 2005 has dropped to much below average and has ge and has 
continued to decline to the present date. Late 2005 is about thecontinued to decline to the present date. Late 2005 is about the same time that the same time that the 
current rainfall drought period began.  Currently solar activitycurrent rainfall drought period began.  Currently solar activity is at low levels not is at low levels not 
seen since the beginning of the 20seen since the beginning of the 20thth Century. The most recent 10Century. The most recent 10-- year average dry year average dry 
season rainfall for the District is lower than any other 10season rainfall for the District is lower than any other 10-- year period of record year period of record 
dating back to 1895. dating back to 1895. 

The AMO/ENSO hydrologic outlook reflects the median projected LaThe AMO/ENSO hydrologic outlook reflects the median projected Lake ke 
Okeechobee inflows that may occur during the wet season. HoweverOkeechobee inflows that may occur during the wet season. However the net wet the net wet 
season inflows can vary anywhere from a net loss of storage to aseason inflows can vary anywhere from a net loss of storage to a net storage gain net storage gain 
equivalent to a rise in water elevation in the Lake greater thanequivalent to a rise in water elevation in the Lake greater than 8 feet. This is why 8 feet. This is why 
the tributary condition was put in the operational decision treethe tributary condition was put in the operational decision tree.  Slide 2 illustrates .  Slide 2 illustrates 
that the median wet season inflow is less than two (~1.7) feet athat the median wet season inflow is less than two (~1.7) feet and net inflows could nd net inflows could 
actually be less than zero during periods of low solar activity actually be less than zero during periods of low solar activity even in the positive even in the positive 
phase of the AMO. The net inflow outlook contains a large range phase of the AMO. The net inflow outlook contains a large range of uncertainty. of uncertainty. 
This is why the appropriate consideration needs to be given to tThis is why the appropriate consideration needs to be given to the ongoing drought he ongoing drought 
conditions in the Lake tributary before discharging water from tconditions in the Lake tributary before discharging water from the Lake. he Lake. 
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Coronal Mass Injections

Solar Variability and Climate Shifts

Hurricane intensity changes associated with 
geomagnetic variation
James B. Elsner and S. P. Kavlakov

http://dpnc.unige.ch/ams/ICRC-07/icrc0321.pdf
http://mailer.fsu.edu/~jelsner/PDF/Research/ElsnerKavlakov2001.pdf
http://adsabs.harvard.edu/full/2001ICRC...10.4169K

SOLAR Cycle VARIABILITY, OZONE, and CLIMATE
DREW SHINDELL1*, David Rind 1, Nambeth Balachandran 1, Judith 

Lean 2, Patrick Lonergan 3

http://www.sciencemag.org/cgi/content/abstract/284/5412/305

Slowing of the Solar Conveyor
has been associated with 
extended periods of lower solar 
activity

1 NASA Goddard Institute for Space Studies (GISS) and Center for CLIMATE Systems Research, 
Columbia University, \2880 Broadway, New York, NY 10025, USA. 

2 E. O. Hulburt Center for Space Research, Naval Research Laboratory, Washington, DC 20375, USA. 
3 Space Science and Applications Inc., 2880 Broadway, New York, NY 10025, USA

http://dpnc.unige.ch/ams/ICRC-07/icrc0321.pdf
http://mailer.fsu.edu/~jelsner/PDF/Research/ElsnerKavlakov2001.pdf
http://adsabs.harvard.edu/full/2001ICRC...10.4169K
http://www.sciencemag.org/cgi/content/abstract/284/5412/305
http://images.google.com/imgres?imgurl=http://science.nasa.gov/headlines/y2006/images/stormwarning/conveyorbelt.jpg&imgrefurl=http://science.nasa.gov/headlines/y2006/10mar_stormwarning.htm&usg=__Cj7gSuUahi7YUX-RSZpP4GQO5ps=&h=460&w=488&sz=42&hl=en&start=2&um=1&tbnid=2bnCp9_dEF7VnM:&tbnh=123&tbnw=130&prev=/images%3Fq%3Dsun%2Bconveyor%2Bslows%26hl%3Den%26sa%3DN%26um%3D1
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Atlantic Multidecadal Oscillation Cold  Phase           

Lake Okeechobee Net Wet Season Inflow

Atlantic Multidecadal Oscillation Cold  Phase           

Atlantic Multidecadal Oscillation Warm  Phase

Solar Activity



3

District Annual Rainfall Anomaly
Median = 51.70 inches
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Recent Solar Activity

Suggestions that changes in the state of the earth’s climate system could be 
measured by the aa- geomagnetic index (as a surrogate for solar eruptive activity) 
were first proposed by MIT scientist Hurd C. Willett (in Climate, History, 
Periodicity, and Predictability, ed. Michael r. Rampino et al., Van Nostrand 
Reinhold, 1987). The mean value of the aa- index for the period 1895-2005 is ~20 
with a standard deviation being ~8.  During the period from 1994 to present  the aa- 
index has gone from  very high values greater than 50 in 2003 to a very low value 
near 10 that currently exists. The last time such low solar activity occurred was very 
early in the 20th Century.  During this same period the District’s rainfall has gone 
from the wettest 10- year period (1994-2003) to the second driest 3- year period 
(2006-2008) in the 113 year period extending from 1895-2008.  2009 has been very 
dry to date.
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Latest Weekly Sea  Surface Temperature AnomalyLatest Weekly Sea  Surface Temperature Anomaly
International Research InstituteInternational Research Institute

Cooler than normal sea surface temperatures along the west coast of North 
America are a result of the cold phase of the Pacific Decadal Oscillation.  
Tropical Atlantic somewhat cooler than normal

PDO

ENSO

AMO
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NINO3.4
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Sea surface temperatures in the tropical Pacific are near normal
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Equatorial Pacific Subsurface Temperature Anomalies

February

January

March

April

Current 2008

Subsurface  temperatures are similar but with smaller anomalies than last year
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Predicted Sea Surface Temperature AnomaliesPredicted Sea Surface Temperature Anomalies
Issued April 28Issued April 28thth

NINO 3.4 EnsembleGlobal
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April  Position Analysis for La Nina YearsApril  Position Analysis for La Nina Years
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April Position Analysis Dry YearsApril Position Analysis Dry Years
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April  Position Analysis April  Position Analysis 
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April Position Analysis
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April Position for Water Conservation Area 3April Position for Water Conservation Area 3
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Backup Slides 
with additional support material
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Summary of Global Sea Surface 
Temperature Anomalies by Regions
•La Nina conditions
•Tropical North Atlantic cooler than normal

Weekly update: http://ioc3.unesco.org/oopc/state_of_the_ocean/all/

http://ioc3.unesco.org/oopc/state_of_the_ocean/all/
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District Wet Season  Rainfall Anomaly (June-October)
Median =38.45 inches
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Dry Season Rainfall (November-May)
Median =16.72
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Global Accumulated Cyclone Energy 

http://www.coaps.fsu.edu/~maue/tropical/global_running_ace.jpg
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Global and Northern Hemisphere Accumulated Cyclone Energy (ACE) -- 
24 month running sum 

Analysis shown in the figure depicts tropical cyclone energy continuously summed over 24- 
month periods from 1975 through 31, January 2009. The top green time series shows the 
evolution of global Accumulated Cyclone Energy or ACE. Global ACE is at historical lows, 

and the lowest in 30-years. The Earth is experiencing a prolonged period of severely 
depressed cyclone activity. The Northern Hemisphere is responsible for 70% of global 

tropical cyclone ACE on average since 1975. Thus, it is no surprise that Northern 
Hemisphere Tropical Cyclone activity is also at 30-year lows.

Source: FSU

http://coaps.fsu.edu/~maue/tropical/global_trace.jpg
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Solar Activity  
 (NASA  geomagnetic aa index adjusted prior to 1957)
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From historical record it can be seen that many of the SFWMD drier periods tend to occur 
more often during periods of lower solar activity. Examples of such periods are the mid- 1940s, 
mid-1950s , early to mid- 1960s and  early  1980s. Solar activity since the end of 2005 
has been very low.
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http://meteora.ucsd.edu/~pierce/elnino/en97/en97.html

Scripps Institution of Oceanography Climate Prediction Center

http://meteora.ucsd.edu/~pierce/elnino/en97/en97_01.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_08.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_16.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_21.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_37.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_53.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_64.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_74.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_01.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_08.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_16.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_21.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_37.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_53.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_64.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_74.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_16.html
http://meteora.ucsd.edu/~pierce/elnino/en97/en97_64.html
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District May Average Rainfall 
Average = 4.45 inches
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District April-May Average Rainfall 
Average = 7.04 inches
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Ranked years with the most number of  Spotless Days
Period 1850-2008
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When predicting ENSO the challenge of the 
spring barrier  has been well established over the 
years. Looking at the graphic, the y- axis 
indicates the month that the ENSO forecast is 
made and the x- axis is the lead time. It can be 
seen that skillful forecast with longer lead times 
occur starting in the month of  May.  In most 
cases when climate outlooks are made they are 
based on ENSO prediction initiated the previous 
month. So in the current case during the March 
Climate Outlook are based on ENSO predictions 
initiated on February 1st, while the latest April 1st 

are using March 1st Predictions. It can be seen in 
the graphic that skilled ENSO prediction skill for 
longer lead times doesn’t increase until May.  So 
expect that the ENSO predictions to improve as 
we approach summer with Climate outlook skills 
lagging one month. This is the advantage of the CFS
Model as its forecasts are continually updated each day 
with the most data. 

Spring Barrier with ENSO Forecasts
Forecasts skill as  a function (month, lead time) 
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