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%I%love%talking%about%nothing.%%It%is%the%only%thing%I%know%anything%about.%
%
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Drought:%%%%�Too%many%nice%days.�%%%%%%%%%%M%Reid%Bryson!



Even%nothing%is%alive%with%something%%...%%The%virtual%parAcle%cornucopia.%!

Hubble%Deep%Field%Detail!





PrecipitaAon%
Percent%of%%Ave%
2010%Oct%1%thru%
2011%Sep%30%
USA,%via%HPRCC%

Holiday%GreeAngs:%%Happy%New%Water%Year%!!!%



Mean%Temp%
Dep%from%Ave%
2010%Oct%01%thru%
2011%Sep%30%
USA,%Via%%HPRCC%



Mean%Temp%
Dep%from%Ave%
2011%Jun%01%thru%
2011%Aug%31%
USA,%Via%%HPRCC%





August 2011.  NOAA WeatherCoder III.  Web entry of  
manual observations.  4108 stations (53.8%) routed  
thru WRCC daily.  Joint NCDC-NWS activity, goal 80%  
end FY12.  Also 519 IV-ROCS.  Needed for ACIS maps. 
(AK 70 of 130.  Approx 31 ASOS stns.) 
Start of pathway to national distribution. 
�Paperless� NOAA Cooperative Network. 
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August 2011.  NOAA WeatherCoder III.   
Web entry of manual observations.  
 
Stations yet to convert. 





US%CRN%Climate%Reference%Network%.%%%Status%%2011%August%15%

NCDC%





Status%of%US%RCRN%%
%
Regional%Climate%%
Reference%Network%
%
Surveys%and%%
InstallaAons%
%
2011%September%12%



Sep 28, 1999 Sep 26, 2000 Sep 25, 2001 

Sep 24, 2002 Sep 30, 2003 Sep 21, 2004 



Sep 27, 2005 Sep 26, 2006 Sep 25, 2007 

Sep 30, 2008 Sep 29, 2009 Sep 28, 2010 



Sep 26, 2006 Sep 25, 2007 Sep 30, 2008 

Sep 29, 2009 Sep 28, 2010 Sep 27, 2011 



The Drought Monitor 
 
Initiated because of a 1999 drought in Washington DC area.  (Yes, true!) 
 
The Drought Monitor is both a process and a product. 

 An extended weekly email discussion, about 300 potential voices. 
 A weekly (USDM) or monthly (NADM) product (spatial depiction). 
 A rich, vibrant, interesting, varied, intelligent (mostly) conversation. 

 
A great source of discussions, ideas, needs, tools, issues, problems. 

 A farmers market of real world, practical and intellectual challenges. 
 
Drought (usually) develops slowly.  We should never be taken by surprise. 
 
Do impacts corroborate physical indicators?  The red-faced test. 
Do physical indicators presage impact appearance?  Looking for trouble. 
 
Drought is defined by its impacts.  No impacts - no drought. 



The Drought Monitor (continued) 
 
Ownership is by everybody and by nobody.  An important characteristic. 

 Contributions from variety of federal and state agencies, individuals. 
 
Basis for increasing number of resource allocation decisions. 
 
Not the definitive word on basin, state, sectoral scales.  Many ongoing 

activities with much greater sophistication and very long histories. 
 
Drought involves complex responses to geophysical drivers. 

 DM limitations:  Time scales, spatial scales, map depiction, lags, more. 
 
USDM - Works well inside one country. 
NADM - Fosters international collaboration.  Common issues. 
World - More diversity, new issues, potentially a good, practical approach. 
 
A combined social and physical endeavor with real-world grounding. 
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Texas Statewide Precipitation  (Jan-Aug, 1895-2011).   NCDC Div Data. !



Texas Statewide Precipitation  (Sep-Aug, 1895-2011).   NCDC Div Data.  10-yr filter. !



Texas Statewide Precipitation  (Jan-Aug, 1895-2011).   NCDC Div Data.  30-yr filter. !



Texas Statewide Precipitation, Monthly, Jan 1895 thru Aug 2011.   NCDC Div Data. !



Texas Statewide Precipitation, Monthly, Jan 1895 thru Aug 2011.   8-mo mean. !



Texas Statewide Precipitation, Monthly, Jan 1895 thru Aug 2011.   12-mo mean. !



Texas Statewide Precipitation, Monthly, Jan 1895 thru Jan 1900.   NCDC Div Data. !



Texas Statewide Precipitation, Monthly, Jan 1915 thru Jan 1920.   NCDC Div Data. !



Texas Statewide Precipitation, Monthly, Jan 1922 thru Jan 1928.   NCDC Div Data. !



Texas Statewide Precipitation, Monthly, Jan 1930 thru Jan 1940.   NCDC Div Data. !



Texas Statewide Precipitation, Monthly, Jan 1952 thru Jan 1958.   NCDC Div Data. !



Texas Statewide Precipitation, Monthly, Jan 1995 thru Jan 1997.   NCDC Div Data. !

The �NIDIS Drought��!



Texas Statewide Precipitation, Monthly, Jan 1995 thru Aug 2011.   The NIDIS Era. !



Texas Statewide Precipitation, Monthly, Jan 2010 thru Aug 2011.   NCDC Div Data. !





8Mmonth%PercenAle!



SPI  01-Month Scale                                              SPI  03-Month Scale!

SPI  12-Month Scale                                              SPI  72-Month Scale!



SPI History 0 to 72 months (expressed as percentiles)!

Northern Idaho           Northeast North Dakota          Central New York!

   Coastal Oregon                Central Nebraska          North Central Georgia!

South Coast California          Northwest Texas             Southern Florida!

0   12   24  36   48  60  72 mo 0    12  24  36   48   60  72        0   12   24  36   48   60  72!



A%Dilemma%



These%line%graphs%are%the%original%moAvaAon%for%the%Standardized%PrecipitaAon%Index.%
%
QuesAons:%
%

%Is%there%any%�best�%way%to%characterize%these%graphs%?%
%

%What%is%the%best%way%to%visualize%�fields�%of%such%histories%?%
%

%How%to%make%becer%use%of%such%spaAalMtemporal%informaAon.%
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%%%%%The%Annual%Cycle%of%PrecipitaAon%
Flagstaff%NWS%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Alpine!

%%%%%%%%%%%Phoenix%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Douglas%%%!



Ctsy%Dan%Griffin,%UofA!



Ctsy%Dan%Griffin,%UofA!



Ctsy%Dan%Griffin,%UofA!



Ctsy%Dan%Griffin,%UofA!



Ctsy%Dan%Griffin,%UofA!



Ctsy%Dan%Griffin,%UofA!



Ctsy%Dan%Griffin,%UofA!



Ctsy%Dan%Griffin,%UofA!
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 Figure by 

Gabriel Vecchi.  
 

www.ldeo.columbia.edu/
res/div/ocp/drought/

science.shtml 
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Seager et al, 2007.  Average of 19 climate models.  Figure by Naomi Naik. 
 

www.ldeo.columbia.edu/res/div/ocp/drought/science.shtml 





GFS%
192%hr%
Aug%22%
2011!



GFS%
384%hr%
Aug%31%
2011!



GFS%
384%hr%
Sep%04%
2011!



Continued continuation of persistent persistence 



GFS%
384%hr%
Sep%02%
2011!
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Extension%of%WestWide%Drought%Tracker!













Relation between Duration Scale and Spatial Scale of Drought 
 
 
Abundant evidence of long-lasting paleo-droughts 
 
What kind of physical phenomena could produce these ? 
 
What kind of �communication� between winter and summer ? 

 Different climate relationships and teleconnections 
 
Can regional patterns of departure from present climate 

 remain in place for decades or centuries  ?? 
 
The answer affects many of the ways in which we view drought. 





Disclaimer!



% % %�Nothing�s%gonna%change%my%world.�%



Concluding comments 
 
We�ve made a lot of progress 

 Drought Monitor has spurred a lot of activities 
  Monitoring 
  Physical understanding -- steady, but a long way to go 
  Social sciences components -- much more attention 

 
Granularity and resolution of monitoring and prediction 

 Especially in mountains, much runoff is from small source regions 
 
Need continued and increased attention to entire water budget 

 Supply side AND demand side  (human and natural) 
 
Role of a few big individual events  

 Especially in more southerly regions 
  Occurrence or non-occurrence of Atmospheric Rivers 

 
Need much better understanding of multi-year and decadal variability 

 A lot to be learned from paleoclimate studies 
 
Role of differential seasonal contributions to long-term droughts 



% % %Nothing%is%too%wonderful%to%be%true.%
%

% % % % % %Michael%Faraday%


