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El Nifo as a ‘drought-buster’ in Texas How rellable IS |t
or what can we expect this winter?
Are the September rains a sign of things to come?

Klaus Wolter (klaus.wolter@noaa.gov)
University of Colorado, CIRES & NOAA-ESRL/PSD1
<with help from Michael Timlin on the MEI>

* Drought in Texas: a roller-coaster ride

* The verdictis in: it's an El Nino (on life-support?!)

e \What does that mean for Texas?!
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A quick look at Texas drought
history: the 1950s ‘drought of the

severe than the dust-bowl, and
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century coincided with mostly La
Nifa conditions, and was much more

much longer than similar sharp
droughts in 1916-17 and late 1990s.

Based on data provided by the National Climatic Data Center, NOAA
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Clockwise rollercoaster ride through last decade in Texas,
covering the last decade of U.S. Drought Monitor maps, and
not showing every single trough and peak of drought

conditions either...
01mar05

10jun03 25feb03 03oct00 ; ;




TAO/TRITON SST (°C) and Winds (m s~ !)

140°EK 160°E 180° 160W 140°W 120°W 100°W
loDN 1 1 1 1 ) 1 . b 1 __‘_ 1 1 A 31
5°N o
DD
508 _ 23
1()05; T r -l T =T T ]_9
Means Nifio 3.4 ——= 10. m s
10°N —— - - : ' : ' ' : : : 6
oy T \ R e / - -
5N 1~ ”%L(h?b"fﬂ M%\J’ﬂ °
ae :_‘\—‘ﬁ;t‘——-a.— ——a ~ -:: /__,7_ . /C' 0
5DS g F—ﬂﬂ\ _.—-’4:" / \ - = : _3
10°% ] -~ /_T—\\\(/_/xl i ‘Z: q 6
Anomalies N B4

Five—Day Mean Ending on October € 2009

Five Day Zonal Wind, 8ST, and 20°C Isctherm Depth Anomalies Z°3 to Z2°N Average

Zonal Wind (m s71)
I}

2007

2008
|

2009
A MDh W EEDEE WD RS b W WE D E W S

33T
i

(°C)

20°C Isotherm Depth (m)
| z o
!

Most recent ENSO conditions:
a shot in the arm due to
rejuvinated westerly anomalies
(weaker trades) near/west of
the dateline has already been
good for slight increase in SST
near the dateline, and should
increase Nifio 3.4 SST anew in
the next few weeks.
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31 MULTIVARIATE ENSO INDEX
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http://www.cdc.noaa.gov/people/klaus.wolter/MEI/

Aug/Sep Index Loadings 1950-2009
Variance Explained = 25.2%

2005 2010

Multivariate ENSO
Index (MEI) since 1950
(top) 1s based on six
observed variables (SLP,
zonal & meridional wind
components, SST, air
temperature, total
cloudiness) in tropical
Pacific (bottom; for
August-September),
using the seasonally
varying first Principal
Component of clustered
marine data.



Multivariate ENSO Index (MEI) for 5 transitions from

. L.a Niiia to El Niiio since 1949 vs_ recent conditions :
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Transition to El Nifio conditions was rapid this spring, but has been sluggish since
June. Almost all analog transitions from La Nifia to EI Nifilo showed an early peak
(before end of year), at a modest amplitude...
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We created an
extended version
of the MEI

' \ ‘ (Wolter and
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]

submitted), based
on HadSST and
HadSLP fields
back to 1871.
Note changes in
variance through
the record, lowest
In 1930s and 1940s
(also since 2000).

| used this for
classifying ENSO
events before
1950.
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NINO3.4 SST anomaly plume
ECMWTF forecast from 1 Sep 2006

ey o i ko B O 19715ty ECMWE forecasts did pretty well with
— Sy _ the 2006-07 EI Nino (left), but not quite as
well with the recent La Nifia (bottom left;
similar in 2007-08). Recent predictions
have toned down expectations for the
current El Nifo (bottom right), consistent
with high persistence at this time of year.
This is true for CPC’s CFS forecasts as
well.
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Correlation Precipitation Sep to Nov
With Sep to Nov MEI

Typical ENSO Impacts

Seasonal cycle of ENSO impacts: Texas

1950 to 2000 correlates highest in winter season (middle),

reaching values near +0.6 in Dec-Feb. Is this
related more to El Niflo or La Nifia? What about

- the strength of El Nifio - does size matter? How
stable is this over the observed record?
[ Correlation Precipitation Mar to May
With Mar to May MEI
1950 to 2000
Correlation Precipitation Dec to Feb
With Dec to Feb MEI -
BT | o
0.4 0.2 0.0 ]
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NOAA/ESRL PSD and CIRES—CDC

2 0.4 0.6

NOAA/ESRL PSD and CIRES—CDE




Expected Impacts of strong El Nino events

Composite Standardized Precipitation Anomalies

T N erate 19712000 Lonaterm Averoge e Seasonal cycle of El Niflo impacts: Texas leans
towards wet falls (left) during strong EIl Nifios,

Ve [ but none of the composite values gets above
Ry +0.5 standard deviations, so this is NOT

200 i TR 11T significant. Winters (middle) tend to be WET

across Texas, especially in south and west.
Springs (right) have trended towards wet in the
wake of strong El Nifios, significantly over
western Texas. Does this pattern hold up

Composite Standardized Precipitation Anomalies fOI‘ Weaker eventS?

Versus 1971-2000 Longterm Average

Bo; Pl '957‘5"‘“5'“"91%;;{';:?032{32‘“‘“'1”7'“ ~  Composite Standardized Precipitation Anomalies

Mar to Moy 1958,1966,1973,1983,1987,1988,1992,1995,1998,2007
Versus 1971-2000 Longterm Average
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Expected Impacts of weak-to-moderate EI Ninos

Composite Standardized Precipitation Anomalies

Sep to Nov 1951,1963,1976,1977,1979,1993,1994,2002,2004,2006 Seasonal CyC|e of El Nifho impaCtS: Only southern

Versus 1971-2000 Longterm Average

Texas leans towards wet falls (left) during weak-
to-moderate El Nifios, but none of the composite
values gets above +0.5 standard deviations, so
this is still NOT significant. Winters (middle)
show no coherent signal across Texas. Springs
(right) have trended towards wet in the wake of
weak-to-moderate El Nifos, but still no significant
result. Bottomline: don’t get your hopes up

Composite Standardized Precipitation Anomalies N Tean!
Versus 1971-2000 Longterm Average

Dec to Feb 1951-52,1963~64,1976~77,1977~78,1979-80,1993="" "=~ ~7<2== == . : ot :
2004-06. 200807, Composite Standardized Precipitation Anomalies

Mar to May 1952,1964,1977,1978,1980,1994,1995,2003,2005,2007
Versus 1971-2000 Longterm Average
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Pre-1950 Impacts of weak-to-moderate EI Ninos

Composite Standardized Precipitation Anomalies

Sep to Nov 1899,1904,1914,1919,1923,1929,1940 Seasonal cycle of El Nifilo impacts: A good
VR IRT =000 Longteem Smeoge fraction of Texas used to get significantly wet
falls (left) during weak-to-moderate El Nifios.
Under the same ENSO conditions, winters
0]y N (middle) used to be fairly wet in the southern
half of Texas. Springs (right) used to be reliably

wet in the wake of weak-to-moderate El Nifos.

Bottomline: the past was wetter for

Texas with weak-to-moderate El Nifios!

omposite Standardized Precipitation Anomalies
‘ Dec to Feb 1899—00,1904-05,1914-15,1919-20,1923-24,1929-30,1940-41

Versus 1971-2000 Longterm Average Composite Standardized Precipitation Anomalies
Mar to May 1900,1905,1915,1920,1924,1930,1941
Versus 1971-2000 Longterm Average
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What happened in the last three weak-moderate EI Ninos?

Standardized Precipitation Anomalies

Varsus 19712000 Looiata Averode September-November 2002 (left), SON’04
(middle), and SON’06 (right): wet in ‘02 and ‘04,

in particular, but not in ‘06; post-1950 weak-to-
moderate event composite in bottom left corner.

Standardized Precipitation Anomalies
Sep to Nov 2004
Versus 1971-2000 Longterm Average

Sep to Nov 2006
Versus 1971-2000 Longterm Average

-1.40 -1.00 -0.60 -0.20 0.20 0.6

Composite Standardized Precipitation Anomalies
Sep to Nov 1951,1963,1976,1977,1979,1993,1994,2002,2004,2006
Versus 1971-2000 Longterm Average

NOAA/ESRL PSD and CIRES-CDC

NOAA/ESRL PSD and CIRES-CDC
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What happened in the last three weak-moderate EI Ninos?

T to Teb 200503 December-February 2002-3 (left), DJF'04-05
Versus 1971-2000 Longterm Average (mlddIE), and DJF106_O7 (I’Ight) Wet |n

southeast Texas in ‘02-03, evenly mixed in ‘04-

05, and mostly wet in ‘06-07; post-1950 weak-

L to-moderate event composite in bottom left
corner.

Standardized Precipitation Anomalies
Dec to Feb 2004-05
Versus 1971-2000 Longterm Average

ndardized Precipitation Anomalies
Dec to Feb 2006-07
Versus 1971-2000 Longterm Average

-1.40 -1.00 -0.60 -0.20 0.20 0.60

Composite Standardized Precipitation Anomalies
Versus 1971-2000 Longterm Averoge
Dec to Feb 1951-52,1963~64,1976~77,1977~78,1979~80,1993-04,1994-95,2002-03
2004-05,2006-07,

NOAA/ESRL PSD and CIRES-CDC

NOM/ESRL PSD ond CIRES-CDC
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What happened in the last three weak-moderate EI Ninos?

Standardized Precipitation Anomalies

Mar to May 2003 March-May 2003 (left), MAM'05 (middle), and

NN IR = e St MAM’'07 (right): DRY in ‘03, mostly dry in ‘05,
and mostly wet in ‘07; post-1950 weak-to-

moderate event composite in bottom left corner.

. Standardized Precipitation Anomalies
Mar to May 2005
Versus 1971-2000 Longterm Average

2

Standardized Precipitation Anomalies
Mar to May 2007
Versus 1971-2000 Longterm Average

-1.40 -1.00 -0.60 -0.20 0.20 0.60

Composite Standardized Precipitation Anomalies
Mor to May 1952,1964,1977,1978,1980,1994,1995,2003,2005,2007
Versus 1971-2000 Longterm Average

NOAA/ESRL PSD and CIRES-CDC

NOM/ESRL PSD ond CIRES-CDC
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‘Risk analysis’ (precip vs. ENSO) in Texas

Use MEI to pick weak-moderate El Nino conditions in fall
season; look at climate divisions 4, 5, and 7 In Texas
since 1895:

1. Given drought conditions in the previous season (at
least lowest quintile (20%)), what are the odds for
summer, fall, winter, and spring to continue in lowest
quintile (20%; “D1"), independent of ENSO?

2. Given a mild El Nino situation, what are the odds for
drought in Texas?

3. Given both preceding drought and El Nino conditions,
what are the odds for continued drought vs. recovery
above 50%-tile?



‘Risk analysis’ (precip vs. ENSO) in Texas
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‘Risk analysis’ (precip vs. ENSO) in Texas

A prior odds of D1 droughts (20%) given that previous season was dry

Region
4
5
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MAM JJIA SON
7 7 &
3) 11 4
6 7 8

Odds for recovery above median

Region
4
5
7

DJF
10

MAM JJA SON
7 10 8
12 6 S
13 11 S

Comments
Persistence
Spring -> Summer

Winter -> Spring & Fall -> Winter
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‘Risk analysis’ (precip vs. ENSO) in Texas

A prior odds of dry or wet conditions with weak-moderate El Nifio conditions

Region  SON

4D Low odds for drought (4 means even odds)
4W 11 even odds for wetness (11.5 means even odds)
5D 04 even/low odds for drought
5W decent odds for wetness
7D Low odds for drought
W decent odds for wetness
— m:.: - u:enmﬂ’_"b
Odds for recovery above median given same ENSO Tl e B s o
U\’\|my‘Lyrr\ ’Z)‘e \:‘1 WmJa:kN - m‘ ::?
Region  SON DJF Comments L L TR
4 02 01 No drought continuation A i = 5 05 o
5 00 03 1 drought continuation (SON) { W Sl Tep
% 03 01 1 drought continuation (SON) Ot

DJF Comments

<expect about 1 to continue drought, 3 to switch>




