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TX & OK Drought Summary 
“The 50,000 foot view” 

 
1.  Mid 2010-Mid 2014: TX & OK in multi year drought  

2.  Mid 2014-Early 2015: Improvement for TX, improvement 
then worsening for OK 

3.  Spring 2015:  “Drought Free” in TX & OK due to record 
breaking rains that led to widespread flooding 

4.  July-Oct 2015:  Some re-development (“Flash Drought”) 
for parts of OK/TX  

5.  Outlook:  Some improvement likely late Fall into Winter 



June 24, 2014 

June 29, 2010 April 27, 2010 

June 25, 2013 June 26, 2012 

0% Drought 
(D1-D4)  

14% Drought 
(D1-D4)  

100% Drought 
(D1-D4)  

73% Drought 
(D1-D4)  

84% Drought 
(D1-D4)  

69% Drought 
(D1-D4)  

2010-2014 Texas Drought 
Ø  Texas was in a historic multi-year drought 

that began in May 2010… 

97% Extreme to 
Exceptional 
Drought 
(D3-D4)  

October 4, 2011 



June 24, 2014 

June 29, 2010 April 27, 2010 

June 25, 2013 June 26, 2012 

0% Drought 
(D1-D4)  

3% Drought 
(D1-D4)  

96% Drought 
(D1-D4)  

48% Drought 
(D1-D4)  

42% Drought 
(D1-D4)  

78% Drought 
(D1-D4)  

Ø Oklahoma was also in a historic multi-year 
drought that began in May 2010… 

October 4, 2011 

79% Extreme to 
Exceptional 
Drought 
(D3-D4)  

2010-2014 Oklahoma Drought 



August 25 

April 28 March 31 

July 28 

May 26 

37% Drought 
(D1-D4)  

31% Drought 
(D1-D4)  

5% Drought 
(D1-D4)  

24% Drought 
(D1-D4)  

September 29 

38% Drought 
(D1-D4)  

Ø  Spring rain eliminated drought before “Flash 
Drought” conditions returned by August! 

2015 Texas Drought 

0.65% Drought 
(D1-D4)  



August 25 

April 28 March 31 

July 28 

May 26 

68% Drought 
(D1-D4)  

59% Drought 
(D1-D4)  

2% Drought 
(D1-D4)  

9% Drought 
(D1-D4)  

September 29 

17% Drought 
(D1-D4)  

Ø  Spring rain eliminated drought before “Flash 
Drought” conditions returned by September! 

2015 Oklahoma Drought 

0% Drought 
(D1-D4)  



  Drought Status 

Percentage of the State in Drought (D1-D4) (Moderate to Exceptional Drought) 

State	
   Oct	
  6,	
  2015	
   Oct	
  7,	
  2014	
   Oct	
  8,	
  2013	
   Oct	
  9,	
  2012	
   Oct	
  11,	
  2011	
  
Texas	
   48%	
   49%	
   70%	
   65%	
   100%	
  

Oklahoma	
   23%	
   73%	
   43%	
   100%	
   100%	
  



El Nino/La Nina Summary 
“The 50,000 foot view” 

 
1.  Late 2009–Late 2010: Major shift from El Nino to La Nina  

2.  Late 2010-Late 2014: La Nina to neutral conditions 

3.  Late 2014 – Early 2015: El Nino developed 

4.  Currently:  “Strong” El Nino  

5.  Outlook:  El Nino likely to continue through early 2016, 
then trend towards neutral by Spring or Summer 2016 

 



El Nino/La Nina Summary 

Red	
  =	
  El	
  Nino	
  	
  
Blue	
  =	
  La	
  Nina	
  
Black	
  =	
  Neutral	
  

0.5-­‐1.0	
  =	
  “weak”	
  El	
  Nino	
  	
  
1.0-­‐1.5	
  =	
  “moderate”	
  El	
  Nino	
  
1.5+	
  =	
  “strong”	
  El	
  Nino	
  

0.5-­‐1.0	
  =	
  “weak”	
  La	
  Nina	
  
1.0-­‐1.5	
  =	
  “moderate”	
  La	
  Nina	
  
1.5+	
  =	
  “strong”	
  La	
  Nina	
  



Strong El Niño Conditions Present 

Latest Weekly SST Departures: 

1.1oC 2.8oC 

2.4oC 2.7oC 

Ø  Much warmer than normal sea surface temperatures (SSTs) 
in Pacific 

Niño 3.4 SSTs 
exceeding 
+0.5oC for at 
least five  
3-month 
periods denotes 
an El Niño  

Niño 3.4 SSTs 
exceeding 
+1.5oC 
denotes a 
Strong El Niño  



How	
  Long	
  Have	
  we	
  been	
  
experiencing	
  El	
  Niño	
  
CondiTons?	
  

“Weak” or Moderate” El Niño 

“Strong” El Niño Ø Weak	
  to	
  Moderate	
  El	
  Nino	
  
condiTons	
  have	
  been	
  
developing	
  since	
  Late	
  2014	
  /	
  
Early	
  2015	
  

Ø  Strong	
  El	
  Nino	
  has	
  developed	
  
over	
  the	
  past	
  few	
  months	
  



CPC/IRI Probabilistic ENSO Outlook 
Updated: 8 October 2015 

The	
  chance	
  of	
  El	
  Niño	
  is	
  approximately	
  95%	
  through	
  Northern	
  
Hemisphere	
  winter	
  and	
  is	
  just	
  under	
  50%	
  by	
  late	
  spring	
  (AMJ)	
  2016.	
  



IRI/CPC	
  Pacific	
  Niño	
  3.4	
  
SST	
  Model	
  Outlook	
  

Figure provided by the International Research 
Institute (IRI) for Climate and Society 
(updated 15 September 2015). 

Most	
  models	
  indicate	
  that	
  
Niño	
  3.4	
  will	
  be	
  above	
  +1.5ºC	
  
(a	
  “strong”	
  El	
  Niño)	
  during	
  
late	
  2015	
  into	
  early	
  2016.	
  
	
  
PosiTve	
  anomalies	
  are	
  
predicted	
  to	
  weaken	
  through	
  
the	
  Northern	
  Hemisphere	
  
Spring	
  2016.	
  

“Weak” or 
“Moderate” 

El Niño 

“Strong” 
El Niño 



Southern	
  	
  
Plains	
  	
  
Impacts	
  
(during	
  Winter)	
  

•  Storms track 
shift further 
south with jet     

•  Increased 
frequency of 
storm systems 

How far south the storm track shifts determines 
where in the Southern Plains there are more storms 



Comparing with La Nina 

•  Storms track shift further north, blocked by High Pressure     

•  Decreased frequency of storm systems 



El Nino / La Nina Summary 

Texas State Climatologist John Nielsen-
Gammon likes to say: 
 
El Nino = EL = Extra Liquid 
La Nina = LA = Less Agua  
 
for the Southern U.S. 



Precipitation Outlook (Oct – Dec) 

What	
  does	
  this	
  graphic	
  tell	
  you	
  about	
  the	
  precipitaTon	
  outlook	
  for	
  OND	
  (October-­‐
November-­‐December)	
  for	
  the	
  area	
  in	
  Texas	
  denoted	
  by	
  the	
  star?	
  	
  	
  (Choose	
  all	
  that	
  apply)	
  
a)  Above	
  normal	
  precipitaTon	
  is	
  forecast	
  	
  
b)  Much	
  above	
  normal	
  precipitaTon	
  is	
  forecast	
  	
  
c)  There’s	
  a	
  50%	
  chance	
  that	
  there	
  will	
  be	
  above	
  normal	
  precipitaTon	
  	
  
d)  There’s	
  a	
  50%	
  chance	
  that	
  there	
  will	
  be	
  normal	
  or	
  below	
  normal	
  precipitaTon	
  

•  Of	
  the	
  3	
  scenarios	
  (above	
  normal,	
  near	
  normal,	
  below	
  normal),	
  above	
  normal	
  is	
  most	
  likely	
  

•  There’s	
  s(ll	
  a	
  decent	
  chance	
  (~50%)	
  that	
  precipita(on	
  will	
  be	
  near	
  normal	
  to	
  below	
  normal	
  
	
  
•  Even	
  if	
  precipitaTon	
  is	
  above	
  normal	
  this	
  tells	
  you	
  nothing	
  about	
  how	
  much	
  above	
  normal	
  



Seasonal Outlook (Sep 17 – Dec 31) 
Ø  Drought conditions will gradually improve in many areas of 

TX & OK through December, but will remain in isolated 
spots (particularly those under D2-D3 conditions now. 



Nov-Dec-Jan 2015-16 Dec-Jan-Feb 2015-16 Jan-Feb-Mar 2016 

* Official NWS Outlooks * 

http://www.cpc.ncep.noaa.gov/products/predictions/long_range/ 
 



RISK OF EXTREMES DURING EL NIÑO 

Only 10 El Niños have gone into the 
analyses and they are heavily 

influenced by the strongest events. 



SNOW ANOMALIES (19 EL NIÑO EVENTS) 

20%-60% of the time 
during El Niño 

1”- 3” more than 
normal 

3 - M O N T H  P E R I O D :  N O V E M B E R - D E C E M B E R - J A N U A R Y  



SNOW ANOMALIES (18 EL NIÑO EVENTS) 

20%-70% of the time 
during El Niño 

1”- 5” more than 
normal 

3 - M O N T H  P E R I O D :  D E C E M B E R - J A N U A R Y - F E B R U A R Y  



SNOW ANOMALIES (14 EL NIÑO EVENTS) 

30%-80% of the time 
during El Niño 

1”- 5” more than 
normal 

3 - M O N T H  P E R I O D :  J A N U A R Y - F E B R U A R Y - M A R C H  

Late Winter 
has 

strongest 
signal for 

above 
normal 
snow 



Is Spring Rainfall More Important?  

Normal	
  
May	
  Rainfall	
  

May	
  2015	
  	
  
Rainfall	
  

Departure	
  
From	
  Normal	
  

Percent	
  of	
  
Normal	
  



Is Spring Rainfall More Important?  

During the height of the drought in TX … 
•  Driest 12-month period ever 

–  October 1, 2010 thru September 30, 2011 
–  2011 was driest calendar year ever (in 117 years) 
–  April and May rains ranked in the bottom 10 for TX 



30 Year Avg Rainfall for TX 

•  On	
  average,	
  Texas	
  gets	
  the	
  least	
  amount	
  of	
  rainfall	
  during	
  the	
  late	
  Fall	
  and	
  Winter	
  
months	
  (Nov	
  –	
  Feb)	
  …	
  even	
  less	
  than	
  the	
  summer	
  months!	
  

•  While	
  above	
  normal	
  rainfall	
  during	
  the	
  late	
  Fall	
  into	
  Winter	
  is	
  good,	
  does	
  it	
  really	
  buy	
  
us	
  that	
  much	
  as	
  far	
  as	
  overall	
  drought	
  relief?	
  



30 Year Avg Rainfall for OK 

•  On	
  average,	
  Oklahoma	
  gets	
  the	
  least	
  amount	
  of	
  rainfall	
  during	
  the	
  late	
  Fall	
  and	
  Winter	
  
months	
  (Nov	
  –	
  Feb)	
  …	
  even	
  less	
  than	
  the	
  summer	
  months!	
  

•  While	
  above	
  normal	
  rainfall	
  during	
  the	
  late	
  Fall	
  into	
  Winter	
  is	
  good,	
  does	
  it	
  really	
  buy	
  
us	
  that	
  much	
  as	
  far	
  as	
  overall	
  drought	
  relief?	
  



Linking “Extreme Climate” Events 

Does Extreme Drought Lead to Extreme Flood? 

Drought	
  –	
  October	
  2011	
  

May	
  2015	
  	
  
Rainfall	
  

Flood	
  –	
  May	
  2015	
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Questions? / Discussion 

Send questions/feedback to: 
brian.hoeth@noaa.gov 



Backup Slides 





Future Regional Climate Services 

•  Drought much improved across the South so now what?  
•  Besides drought updates and seasonal outlooks, what do people 

really want to know?  Above normal precip/temp?? 
•  When is the “big one”?  How bad is it gonna be? 
•  As much lead time as possible on any potential 

HAZARDS / IMPACTS 
•  Translating climate into “what does it mean to me” 

 

 



Future Climate Services 

•  WFO Jackson, MS experimenting with emailing a Week Two Hazard 
Assessment to their partners 



Future Regional Climate Services 

•  Taking WFO Jackson, MS concept and applying it Regionally … for the 
State of Texas 



Week Two TX Outlook for Next Week 

•  SR ROC is experimenting with this graphic internally & plans to send 
to state of TX Dept. of EM personnel routinely starting in Nov 2015 




