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Drought of 2012: A Look Back
and a Look Forward

Mark Svoboda, Climatologist
Monitoring Program Area Leader

National Drought Mitigation Center
School of Natural Resources
University of Nebraska-Lincoln
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National Drought Mitigation Center
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Mission: To lessen societal vulnerability to -
drought by promoting planning and the adoptlon
of appropriate risk management techniques. A
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National Drought Mitigation Center |

1995 G
Founder: Don Wilhite -
Director: Mike Hayes

International Drought Information
Center (IDIC)

Staff: 16 people, tremendous diversity

Bridge and translate science to policy-
decision makers, resource managers,
media and the public

3 Program Areas: Monitoring, Planning
and Social Science, GlScience ‘
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-{ NDMC Program Objectives 9

~42 Improve the science of drought ¢
monitoring, planning, and mitigation 4

8 Build awareness of drought and its =
Impacts on society and the environment, '
and how human actions affect our
X vulnerability to drought

8 Focus the attention of policy makers on the >
importance of drought policy and planning %
in the wise stewardship of natural resources ~7x




NDMC International Activities

* UN organizations: FAO, ISDR, and CCD

e World Meteorological
Organization (WMO)

* USAID

* Various regional and national drought
centers

* Numerous government agencies and
universities in different countries

* Visiting scientists/workshops/training

Activities 2005-2011
Australia * Austria * Brazil - Cambodia * Canada ¢ Chile - China * Czech Republic * Egypt * Ethiopia

* European Union « India - Iraq ° Italy » Japan ¢ Jordan * Mali - Mexico * Morocco * Mozambique * Namibiz
* Netherlands - Saudi Arabia * Slovakia * Slovenia - South Korea * Spain * Switzerland * Syria *

Tunisia * Turkey * United States * Vietham - Zambia



U.S. Drought Monitor %322

b

Intensity. D ht impact T :

[] DO Abnormally Dry o S
Delineates dominant cts
[ ] D1 Drought - Moderate ea e

S = Short-Term, typically <6 months i:?
= g§ g:ouQ:: - Sex;:::e (e.g. agriculture, grasslands) '
B D4 Drgugh t-E " | L = Long-Term, typically >6 months

ugnt - Exceplional (e o hydrology, ecology)

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary

for forecast statements. Released Thursday, July 5, 2012
http://droughtmonitor.unl.edu/ Author: Rich Tinker, NOAA/NWS/NCEP/CPC
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! U.. Drought Monitor

Nl

March 6, 2012

Valid 7 a.m. EST

Intensity:

DO Abnormally Dry
D1 Drought - Moderate
D2 Drought - Severe

D3 Drought - Extreme
D4 Drought - Exceptional

Drought Impact Types.
~ Delineates dominant impacts

S = Short-Term, typically <6 months
(e.q. agriculture, grasslands)

ERECOC

L = Long-Term, typically >6 months
(e.g. hydrology, ecology)

USDA

=09

Released Thursday, March 8, 2012
Author: Michael Brewer/Liz Love-Brotak, NOAA/NESDIS/NCDC

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http:/idroughtmonitor.unl.edu/

May 8, 2012

Valid 8 a.m. EDT

2

j . Drought Impact Types

nrtjenglo Abnormally Dry r~ Delineates dominant impacts

Ij D1 Drought - Moderate S = Short-Term, typically <6 months

11 D2 Drought - Severe (e.g. agriculture, grasslands) Dg
- D3 Drnughi- Extrern.a L= Long-Tem, typically >6 months

Ml D4 Drought - Exceptional (e g hydrology. ecology)

Released Thursday, May 10, 2012 ~ '
Author: Matthew Rosencrans, NOAA/NWS/NCEF/CPC

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http://idroughtmonitor.unl.edu/

July 10, 2012

Valid 8 a.m. EDT

. U.S. Drought Monitor

Drought Impact Types.
Intensity:
["1 DO Abnormally Dry
["1 D1 Drought - Moderate
[ D2 Drought - Severe
I D3 Drought- Extreme
I D4 Drought - Exceptional

r~ Delineates dominant impacts

S = Short-Term, typically <6 months
(e.g. agriculture, grasslands)

L = Long-Term, typically >6 months
(e-g. hydrology, ecology)

The Drought Monitor focuses on broad-scale conditions.
> Local conditions may vary. See accompanying text summary
> for forecast statements.

Released Thursday, July 12, 2012
Author: Rich Tinker, NOAA/NWS/NCEP/CPC

- http://droughtmonitor.unl.edu/
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U.S. Drought Monitor sertember 11,2012

wie=r

Intensity: Drought Impact Types

[] DO Abnormally Dry r~ Delineates dominant impacts

[] D1 Drought - Moderate S = Short-Term, typically <6 months

[ D2 Drought- Severe (e.g agriculture, grasslands) 2

= D3 Drought - Extreme L = Long-Term, typically >6 months ;
D4 Drought - Exceptional  (e.g. hydrology, ecology) ’

The Drought Monitor focuses on broad-scale conditions. _ frror | ooy ey ~

Local conditions may vary. See P
for forecast statements.

http://droughtm onitor.unl.edu/

i ‘\ ying text ¥
Released Thursday, September 13, 2012
Author: David Simeral, Westem Regional Climate Center
Acknowledgement: Laura Edwards, WRCC and SDSU =]
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U.S. Drought Monitor SePenieli 22

Intensity, Orought impact Types,

|;! g? gb”ﬂ'"r’:f":ﬂgdw l: r~ Delineates dominant impacts
L] raught - ST o= Short-Term, typically <6 months

[ D2 Drought - Severe (&.g. agriculture, grasslands)

I O3 Drought - Extreme )
L = Lang-T . typically =6 th
I 04 Drought - Exceptional ng- s ¥~ morne

{e.g. hydrology, ecology) USDA @
The Drought Monitor focuses on broad-scale condifions, '_:_ i | e :
Local conditions may vary. See accompanying text summary
for forecast statements. Released Thursday, September 20, 2012

http: Hdrnughtmnnitur.unl. edu/ Author: David Simeral, Western Regional Climate Center
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Drought Condition (Percent Area): United States )

Conditions for the U.5., including Alaska, Hawaii and Puerto Rico

Week Date None D0-D4 D1-D4 D2-D4 _ﬁ
Cne Year Ago 09/1311 G2.08 37.92 2585 2018 15.48 9.81
Start of Water Year 09/2711 G3.45 36.55 24 .43 19.61 14.87 9.50
Start of Calendar Year 12727111 53.28 41.12 23.89 15.88 8.37 276
3 Months Ago 08/19/12 39.42 G0.58 3912 2032 435 0.24
Last Week 09/1112 29.48 70.52 53.70 34.97 17.63 5.20
Current 09/1812 29.30 7020 5425 3435 17.35 4.93

Conditions for the Contiguous U. 5.

Week Date None D0-D4 D1-D4 D2-D4
One Year Ago 09/1311 h5.36 44 64 3086 2410 1854 11.75

Start of Water Year 09/2711 56.45 43.55 2013 23.44 17.80 11.37

Start of Calendar Year 12727111 50.89 4911 28.49 13.95 10.01 BT

3 Months Ago 08/19/12 31.22 G8.78 4572 2427 5.19 0.29

Last Week 09/1112 21.47 7353 6416 41.81 21.09 6.23
Current 09/1812 21.35 7315 : 64 82 > 41.07 ( 20.74 : 5.96

Mational Drought Mitigation Center
/_
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Why So Dry?

| 2 La Nifia in 2010-11 and 2011-12 contributed to Y
the historic 2011 drought across the southern }
Plains and then in the Midwest and central Plains  ~&
In 2012.

4 o During the 2011-12 cold season, a strong jet .
stream across the North Atlantic Ocean drew | |’
cold air and moisture away from the U.S.

5 Around Memorial Day 2012, a blocking high }\
pressure system in the North Atlantic locked ‘,
In hot, dry weather. '

o Subsequent heat waves in June and July




Percent of Normal Precipitation (%)
6/1/2012 — 8/31/2012

= 25 = A0 20 100 110 130 150 200 SO0

Cenerated 9/15/2012 at HPRCC using provisional datao. Feqgicnal Climate Centers



Departure from Normal Temperature (F)
6/1/2012 — 8/31/2012

Generated 89/5/2012 ot HPRECC using provisional data. - ~ Regicnal Climaote Canters



Number of Days >= 100°F

June 1 - September 15, 2012

USDA Agricultural Weather Assessments
=]

_ World Agricultural Outlook Board




Percent of Normal Precipitation (%)
1/1/2012 - 9/22/2012

o 25 =l A0 20 100 110 130 150 200 SO0

Generated 972372012 at HPRCC using provisional datao. Feqgichal Climate Centars



Percent of Normal Precipitation (%)
10/1/2011 — 9/22/2012

= 25 = A0 20 100 110 130 150 200 SO0

Cenerated 9/23/2012 at HPRCC using provisional dato. Feqgicnal Climate Centers



Growing Season ACIS
Departure from Normal

Departure from Mormal Precipitation (in)

4/1/2012 - 9/22/2012
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Growing Season ACIS
Percent of Normal

4/1/2012 - 9/22/2012

Percent of Normal Precipitation (%)
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June-August 2012 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Temperature

1 = Coldest
118 = Warmest

Record Much Below MNear Above Much Record
Coldest Below Normal Normal Normal Above Warmest
Mormal Normal




June-August 2012 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Precipitation

1 = Driest

118 = Wettest
Record Much Below Near Above Much Record
Driest Below MNormal Mormal MNormal Above Wettest

Normal Normal




March-August 2012 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Temperature

1 = Coldest
118 = Warmest

Record Much Below Near Above Much Record
Coldest Below MNormal Mormal MNormal Above Warmest
Mormal Normal




March-August 2012 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Precipitation

1 = Driest

118 = Wettest
Record Much Below Near Above Much Record
Driest Below MNormal Mormal MNormal Above Wettest

Normal Normal



Sep 2011-Aug 2012 Statewide Ranks

Mational Climatic Data Center/NESDIS/NOAA

Temperature

1 = Coldest
117 = Warmest

Record Much Below MNear Above Much Record
Coldest Below MNormal Mormal MNormal Above Warmest
Mormal Mormal




Sep 2011-Aug 2012 Statewide Ranks

Mational Climatic Data Center/NESDIS/NOAA

Precipitation

1 = Driest

117 = Wettest
Record Much Below Near Above Much Record
Driest Eelow MNormal Mormal MNormal Above Wettest

MNormal Normal




U.S. Corn Areas Experiencing Drought

Reflects September 4, 2012 Approximately 83% of the corn grown in the U.S.
U.S. D, It Monit 2 dat is within an area experiencing drought, based on
s, DTONS! Le historical NASS crop production data.

4 Drought Areas

* Major areas combined account for 75% ¥
of the total national production annually.
* Major and minor areas combined account
for 99% of the total national production annually.

USDA Agricultural Weather Assessments
@l World Agricultural Outlook Board

- . Major Growing Area
o [[] Minor Growing Area

[ state Boundary . T
’ USDAN [ couny Boundary °
ﬁ = [Z77] Tiibal Lands.

5 Drought Impacts: Agriculture |

On July 11, USDA’s World Agricultural Outlook Board -
cut the estimate for the 2012 U.S. corn crop by 1.82 ¢
billion bushels. The 12% cut left the projected U.S.
corn production at 12.97 billion bushels.

On August 10, 2012 USDA/WAOB adjusted the crops
down again by 2.17 billion bushels (16.7%):

Corn: 123.4 bushels/acre (10.8 billion bushels),
down from 146.0 in July and 166.0 in June.
Soybeans: 36.1 bushels/acre (83.4 million tons),
down from 40.5 in July and 43.9 in June.

2012 Secretarial Drought Designations - All Drought

jaweail 3| 1

All Drought Disaster Incidents as of 9/5/2012

vice Agency Il Frimary Counties: 1,934
Washin cies and [ contiguous Countes: 288 b7
September 5, 2012 123,520,203 | | puerto Rico 15,582,008,
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Yellow numbers indicate the percent each state contributed
to the total national production. States not numbered
contributed less than 1% to the national total.

. Major Crop Area

Note: The agricultural data used to create the
map and crop calendar were obtained from
the National Agricultural Statistics Service at:
hitp:/iwww.nass.usda.govy.

|:I Minor Crop Area

* Major areas combined account for approximately Corn crop calendar for most of the United States

75% of the total national production.
. . . . PLANT SILK

¢ Major and minor areas combined account for e .

approximately 99% of the total national production. )

* Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
e Major and minor areas and state production percentages Crop calendar dates are based upon NASS crop progress data from 2006-2010. The
W P 3 TR P, . field activities and crop development stages illustrated in the crop calendar represent
are derived from NASS Cﬂlll'lty— and state-level pmductmn the average time period when national progress advanced from 10 to 90 percent.

data from 2006-2010. .
USDA Agricultural Weather Assessments

«sm World Agricultural Outlook Board
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U.S. Corn Areas Experiencing Drought

Reflects September 18, 2012 Approximately 85% of the corn grown in the U.S.

" is within an area experiencing drought, based on
U.S. Drought Monitor date historical NASS crop production data.

~—
~—
——

»

| Drought Areas
. Major Growing Area
. Minor Growing Area

Major and minor agricultural areas are derived
Jrom NASS county-level crop production data
Srom 2006 to 2010. Additional information on
these agricultural data can be found at:
http://www.nass.usda.gov/.

)

® Major areas combined account for 75%
of the total national production annually.

e Major and minor areas combined account

Mapped drought areas are derived from the U.S. for 99% of the total national production annually.

Drought Monitor product and do not depict the

intensity of drought in any particular location. More 3

information on the Drought Monitor can be found USDA Agrlcultural Weather Assessments

at: hup:/fwww.drought.unl.edw/dm/monitor.himl. — World Agricultural QOutlook Board



U.S. Soybean Areas Experiencing Drought

Reflects September 18, 2012 Approximately 82% of the soybeans grown in the U.S.

" is within an area experiencing drought, based on
U.S. Drought Monitor data historical NASS crop production data.

T e L

i Drought Areas
. Major Growing Area
[7] Minor Growing Area

Major and minor agricultural areas are derived
from NASS county-level crop production data
Srom 2006 to 2010. Additional information on
these agricultural data can be found at:
http:/iwww.nass.usda.gov/.

)

® Major areas combined account for 75%
of the total national production annually.
e Major and minor areas combined account
Mapped drought areas are derived from the U.S. for 99% of the total national production annually.
Drought Monitor product and do not depict the
intensity of drought in any particular location. More

information on the Drought Monitor can be found !_‘_.;S__[_)_A_ Agl‘lcu.tlll"al Weather Assessments
at: htip:/rwww.drought.unl.edw/dm/monitor.html. _ World Agrlcultural QOutlook Board



U.S. Cattle Areas Experiencing Drought

Reflects September 18, 2012 Approximately 75% of the domestic cattle
ti.S Drouohi Mo itor" data inventory is within an area experiencing drought,
o & based on NASS 2007 Census of Agriculture data.

>

| Drought Areas
. Major Livestock Area
. Minor Livestock Area

Major and minor agricultural areas are based on
NASS 2007 Census of Agriculture data. Counties
shaded in gray contain data that are not published
by NASS, and hence were not used in delineating ' s
the major and minor agricultural areas. Additional '

® Major areas combined account for 75%
of the total national inventory.

e Major and minor areas combined account
for 99% of the total national inventory.

information on these agricultural data can be found

at: http://www.ageensus.usda.gov/.

Mapped drought areas are derived from the U.S.
Drought Monitor product and do not depict the

intensity of drought in any particular location. More USDA Agricultural Weather Assessments

information on the Drought Monitor can be found

—_—— -
at: hup:/iwww.drought.unl.edw/dm/monitor. himi. — World Agrlcultural OutIOOk Board



Vegetation Drought Response Index September 17, 2012
Complete

Krxgaasl Dreaph: Mg tice Canis

= USGS

Vegelation Condition

- Extreme Drought |:| Unusually Moist o P""';
I Severa Drought T Wary Maist :i_.
B moderate Draught - Extremely Maist et
] Fra-Orought [ 1 out of Season

[ 1 Near Mormal B water W



U.S. Hay Areas Experiencing Drought

Reflects September 18, 2012 Approximately 67% of the domestic hay acreage
»

, is within an area experiencing drought, based
U.S. Drought Monitor data on NASS 2007 Census of Agriculture data.

»

VA Drought Areas
. Major Growing Area
. Minor Growing Area

Major and minor agricultural areas are based on
NASS 2007 Census of Agriculture data. Counties
shaded in gray contain data that are not published
by NASS, and hence were not used in delineating
the major and minor agricultural areas. Additional .

® Major areas combined account for 75%
of the total national acreage.

e Major and minor areas combined account
for 99% of the total national acreage.

information on these agricultural data can be found

at: http://www.ageensus.usda.gov/.

Mapped drought areas are derived from the U.S.
Drought Monitor product and do not depict the

intensity of drought in any particular location. More USDA Agl‘lcultural Weather Assessments

information on the Drought Monitor can be found

at: I'M'![?."'l\""\\'.(/."r).'l_s:/h'.;f”f.c’c/h‘"t/m“Jm)ilifw',.hfm/. _ World Agrlcultural Outlook Board
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Reports by categoryin the Drought Impact
Reporter, January - August 2012

Agriculture,
23.7%

Water Supply &
Quality, 16.5%

Business &

Tourism & Industry, 4.8%
Recreation, 4.6%
Society & Public — Energy, 2.5%
Health, 5.4%
Relief, Response Fire, 12.4%
& Restrictions,
9.7%
Plants & Wildlife, General
Number of
impacts: 3,949 N Awareness,
P 11.9%
P ~. i ¥y o “{ .
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Reports by state in the Drought Impact Reporter,
January - August 2012
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Nino3 4 SST Anomaly (°C)

Mid-Sep 2012 Plume of Model ENSQO Predictions

IRI/CPC

STAT AVG
CPC CON

El Nino

[ Dynamical Model

5

OBS
l l

IFDHEI CAS TI I I I

JJA

ug ASO

2012

SON OND NDJ DJF JFM FMA
2013

MAM

AMJ MJJ

L

o

MCEP CFSw2
MASA GMAOC
MCEFP CFS
JIMA
SCRIFFS
LDED
ALIS/POAMA
ECMWF
LIKMO

KMA SHLU
ESSIC ICM
MetFRANCE
JPM-FRCGC
COLA CCEM2
CS-IRI-MIA
GFDOL CMz2 1
CMC CANSIP

Statistical Model:

CPC MREOW
CDC LIM
CPC CA
CPC CCA
CsU CLIPR
LUBC NMMET
F5U REGR
UCLA-TCD



Probability (%)

Mid-Sep IRI/CPC Plume-Based Probabilistic ENSO Forecast

100
90 ENSO state based on NINO3.4 SST Anomaly
Neutral ENSO: -045°C to 0.45°C
[ ] Neutral
70 B La Nifia
B0 ] —
a0 Climatalkgical
Probability:
4l - E| Nifia
an Neutral
— |a Nifia
20
10
0
s0ON  OND NOJ  DJF  JFM FMA S MAM ANMJ MU
2012 ' ' 2013
RIST AR Y TR T AR Y T /T"FEF ?rlud/ A | IS T AN | TN 7 LR B



PERSISTENT EXTENDED PACIFIC JET STREAM
& AMPLIFIED STORM TRACK
o

POLAR

= BLOCKING
r*  STREAM PRESSURE

Ll

=77 Climate Prediction Center/NCEP/NWS
AP AR Y | IR AN Y | AT A Y




U.S. Season
Drought Teadency During the Valid Peric
Valid for September 20 - Decembear 371, 2012
Released Septambear 20, 2072

No Drought
Posted/Predicted

Development

_________

=i

/.
Persistence _—ﬁ

KEY:

Drought to persist or o -
intensify Mo Drought @#
i Posted/Predicted
E Drought ongoing, some

improvement Degpicls @ge-scale rands based on subjectively derived probabiiifies guited

by short- and long-range sialistical and dynamical forecasts. Short-tem events
- Drought likely to improwe, —such as Individual storms — cannot be accuralely forecast more than a few days In advance.

impacts ease Lise caution for applications — such as crops - that can be afiected by such events.

"Ongoing™ drought areas are appraximated from the Drowght Monkor (D1 1o D4 Imtensly).
Drought development For weeily drought updates, see the latest U5, Drought Monkor. NOTE: the green Improvement
likely areas Imply at keasl a 1-category Improvement in the Drought Monitor intensEy levels,

bt do not necessarily Imply drought elmination.



Spring and Summer
Streamflow Forecasts
as of May 1, 2012

Percent
1971 to 2000 Average
| EREN

Il so0- 180
P 130- 149

110 - 129

P s0- 109

70 -89

50 - 69

B 40

No Forecast

Prepared by
USDA, Natural Resources Conservation Service
National Water and Climate Center

Portland, Oregon

http://www.wee.nres.usda.gov



2012 Drought Summary |

After a relatively dry/warm winter/spring, heat _T‘,
and dryness persisted and intensified during the
summer

o 65%b of Contiguous U.S. in D1-D4 as of September 18

8 Most since the USDM began production in 1999
8 2012 areal coverage most since the 1930’s and 1950’s

o Heat waves in June + July led to rapid expansion
over the Midwest and Central Plains....classic ’flash
drought” (timing, timing, timing)

8 Major impacts on corn, soybeans, hay and livestock

Pasture/range conditions took a beating too

Upcoming winter critical for snowpack/water
supply and soil moisture recharge....

Climate Prediction Center’s Seasonal Drought ¢
Outlook calls for general persistence of drought “wm
INn current drought areas between now and the
end of November %

o Models trending toward El Nino (=70%0) later this a
fall/winter (IRI1/CPC)... -INGH




Mark Svoboda
National Drought Mitigation Center
msvobodaZ@unl.edu
http://drought.unl.edu




