The 2011-2012 Texas drought

Kingtse Mo
Climate Prediction Center
NWS/NCEP/NOAA

ober 16, 2012

Vakd 7 am. EDT

U.S. Seasonal Droug’teu Qutlook @
Drought Tendency During Valid Period i

Valid for October 18, 2012 - January 31, 2013 o
U _ Released October 18, 2012 )

U.S. Drought Monitor °¢

'No Drought
PostediPredicted

.

Improvement

p . ]
Qrouant impact Types. Drought to persist or
£l g“’ “’““’:"{‘DW ~ Deineates dominant mpacts EE intensify No Drought _@,
B 02 Drought - Sovere = ShrtTerm. pcaly <6 manen sy Drought ongoing, some Posted/Predicted
g (e.9. agricuture, grassiands) [ Drovon onaging, Depicts lamge scale tends derived guied
R O3 0rought - EXVMe | ri7erm oricaty »6 menhe mp by shari- and jong-range statistical and dynamical farecasts. Shork-term events
I D4 Drought - Exceptional (¢ g yralogy, ecology) USDA 2 ) - [EE Drought likely to improve, - Such 5 NOMOA Siorms — camot be CCUFaLEY forecas! MOre N3N 3 2w A3ys I 2avance.
%) H impacts ease Use cautlon for 3ppIcaions — such 36 crogs — that oan b afected by SUGh Evens.
The Drought Monitor focuses on broad-scale conditions. = e — > “Cingoing” drought areas are approximated from the Drought Konitor (D1 o Dd Intenslty)
ol 3 :
Local may vary. See text summary [~ Drought development For weekly arougnt updates, SEe Me ateSt U.S. DIOUGNE MNNor. NOTE: e green Improvament
Y ikely areas mpiyat east @ 1-categary Improvemant n the Drought Morltar knfensry levels,
for forecast statements Released Thursday, October 18, 2012 but do not necessaiily Imply drought efimination
unl.edu/ Author: Matthew Rosencrans, NOAA/NWS/NCEP/CPC




outline

* Evolution of the 2011-2012 Texas drought
* Climatology and historical perspective

* The 2011 drought Onset

* Feedback from soil moisture

* Demise

* Forecasts of drought
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Evolution of
drought over Texas
2011-2012
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P anomaly averaged over
the Texas
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a) annual mean P
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Climatology
seasonal cycle

There is a rainfall
gradient over Texas:
East Texas is wet with
rainfall more than 3
mm/day,

West Texas is
relatively dry, about
1.-1.5 mm/day

For the eastern Texas
There are two rainfall
maxima:

One in spring and
another in fall

Also in
vegetation _wells
talk yesterday




Reason that the western Texas drought lasted longer
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SSTAs and drought over Texas

c)River Forecast Centers
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Historical perspective

Wetness over west Gulf RFC

Select drought events:

SPI< -0.8 and last more than 6
months

Dr, Maidment
asked for 6-18
month forecasts
of drought:

May be the ENSO
fcst is an answer
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SSTA composites
l one season before

onset

Cold ENSO sets up one
season before the
beginning of droughts
over the Southern Plains
and the Mississippi basin
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All Drought over Texas
occurred during the cold
events

No drought occurred during
the warm ENSO events

Cold SSTAs were established
one season before the
drought onset
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Ssta and current drought
Onset—triggered by cold ENSO

Texas
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SSTAs for the 2011 winter

a)  SSTA DJF 2011
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Cold ENSO had some help!!
1. The negative phase of the PDO with

negative SSTAs in the west coast of the U.
S

' 11
2. a three cell pattern of SSTAs in the Atlantic [ J
with negative SSTAs along the east coast




Intensification in summer: Soil moisture influence

a) p (27-37N) b} SM pere (27-37N)

e) E anorn

Less P => SM deéréésés“(de ayed) => Less E

d) sensible heat anom . f) T2m

R —
=> More sensible heat=> higher T2m

= Increase of
convective inhibition

= less P

=> drought

intensification

Hsu Su’s
talk
yesterday




Feedback loop

* Less P
* => Less soil moisture in a delayed occurrence
* =>Less ET during summer

* =>more sensible heat to balance ET since the radiative forcing
does not change much.

* => high surface temperature

* =>|Increase of convective inhibition (Rong Fu and D. N.
Fernando)

e =>|ess P

* =>drought intensification




Demise:

P anomalies over the United States
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Tropical SSTa and Panom
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a)  SSTA DJF 2011 Comparison bw 2011
wfFT 2 _ e Cwa9n 9 and 2012 winter
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tropical Pacific
» Both had warm SSTAS in

2 the North Pacific (PDO)

. > The differences are in the

§ North Atlantic

- (suggested by Dr. Rong

— ) Fu)

i % For DJF 2011, there is
the three cell SSTA
pattern with cold SSTAS
close to the east coast of
the US

s For DJF 2012. warm
SSTASs in the North ( 16 J
Atlantic
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a) u200a DJF 2011
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Conclusions

* Onset due to SSTAs :the cold ENSO event, three
cell pattern in the Atlantic and a negative PDO
phase

* Intensification : Soil moisture feedback _ high
surface temperature— CIN — Less P (negative
impact to make drought intensify).

* Demise: Due to the Atlantic SSTAs changing
phase




Forecasts used for drought

* Seasonal SPI prediction
* Ensemble Streamflow Prediction (ESP)

* CFS based hydroclimate forecasts : Error
correction and bias correction of Precip and Tsurf
from the global CFS and use them to derive
forcing to drive a land_surface VIC model to set
Soil moisture and runoff




SPI forecast
Forecast Procedure
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Historical P Observation Bias Correrted
Precipitation
>
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360 months Forecast

If drought is in the observations
before the fcst date, it has better
chance for a successful fcst




Ensemble Streamflow Forecasts (ESP)

Know initial conditions and climatology

Initial fcst day

Year 1

Year 2 fd/
Run LSM Simulation

to initial fcst day

Years randomly selected
from the training period

Daily P and Tsurf were randomly selected from
the training period. They are used to derive
forcing




SPI forecasts based on CFSv2 for drought

onset
Ics= 2,3 DEC 2010

¢) SPIE Feb 2011 (lead=3mo)
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The EMC/Princeton system Forecasts initialized in
December (Youlong Xia)

3 month fcst
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Demise-difficult to fcst
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Forecasts

* SP| prediction does well if the signal is in
the initial conditions.

* ESP beats persistence of soil moisture, but
it works better over the western interior
region. Over the southern plains where the
interaction between land-atmosphere is
large, ESP does not work well. It does not
have the dynamical guidance.

* CFS based forecasts works well ONLY if the
precipitation forecasts are skillful




Recommendations

* 1. There is a strong relationship between the establishment of
the cold ENSO event and the occurrence of the Texas drought.
Usually the cold ENSO starts one season before the onset of
drought (watch out for ENSO)

* 2. Intensification — The southern Plains is the place that the
atmosphere-land coupling is strong in late spring and summer.
If the drought is already established, then there is a possibility
that drought will increase the strength due to the soil moisture
feedback. (monitoring the low level jet and precipitation)

* Demise of drought is very difficult to forecast. A few rainfall
events will end drought. (no magic)




Two questions

1. Are there any drought products that you would like
to have in addition to these already provided?

2. Can you identify any gaps in drought research that
we should emphasize?
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