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Historical Droughts in Oklahoma
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How We Deal With Drought

We have enough water to
last a couple of years

That’s why we
have insurance

dry years are
always followed
by wet years

GEORGIA: State climatologist fired suddenly
amid record drought
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Causes of Drought?

v'Stationary high pressure over a wide regional area
*Ridge set up over the region and sat all summer

v'Feedback from Dry Soils
*Dry soils heated rapidly, increased evaporation

v'La Nina during winter & spring
*Dry winter and spring set stage for soil feedback

v'Cool northern Pacific, Warm Atlantic
dry soils

» Widespread drought impacts observed in numerous ecological and
economic sectors
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2011 Southern Plains Drought Impacts

At least $12B in crop and livestock losses
Lowest cattle inventory in decades
Record low water supply

Most severe wildfires in Texas, New Mexico

History

Infrastructure: cracked pavement, foundations, water main breaks - 700
a day in Houston at peak

100-500 million trees killed (Texas Forest Service estimate)

In Mexico, 2.5M people in 1,500 communities lacked drinking water
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U.S. Drought Monitor January 4, 2011 U.S. Drought Monitor April 5, 2011

S th (Released Thursday, Jan. 6, 2011) S th (Released Thursday, Apr. 7, 2011)
ou Valid 7 am. EST ou Valid 7 am. EST
Drought Conditions (Percent Area) Drought Conditions (Percent Area)
None [D0-D4D1-D4 4 None [00-04[D1-04 D24 LR
cument | 1228 | 8772 | s895 | 3171 | 137 | 000 cument | 1066 | 293¢ | 2083 | 8351 | .20 | 242
Last Week Last Week
astweek | ga5 | o114 |67.65 | 21| 10.17 | 0.00 ast\Week | 533 | o167 | 7916 | 60.10 | 2853 | 0.00
3 MonthsAgo 3 Months Ago
wwszo | o450 4544 | 2004 | 770 | 140 | 0.00 oneAdo | 1228 |g7.72 | 5895 | 3171 [ 1137 | 000

rt of

Start of Star
Calendar Year | 12.28 | 87.72 | 58.95 | 31.71 | 11.37 | 0.00 Calendar Year | 12.28 | 87.72 | 58.95 | 31.71 | 11.37 | 0.00
182011 142011

start of
Water Year | 5423 | 4577 |20.04 | 679 | 0.83 | 0.00
282010

start of
Water Year | 54.23 | 4577 |20.04 | 679 | 0.83 | 0.00
9282010

One YearAgo One YearAgo
szor | SB70| T30 | 348 1 080 ) 000 | 0.00  Yearhgo | g0 | 1052 | 50 | 045 | 0.00 | 000

Intensity: Intensity:
oopnomayory [l o3extreme Drought oosnomayory [ o3extemeprougnt

D1moderate drought I D4 £ xceptionai Drougnt o1uoderate drougnt M 04 Exceptional Drought

D2 Severe Drought D2 Severe Drought
The Drought Monitor focuses on broad-scale conditions.

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

Local conditions may vary. See accompanying text summary

for forecast statements. for forecast statements.
Author: Author:

Anthony Artusa Mark Svoboda
NOAA/NWS/NCEP/CPC National Drought Mitigation Center

USDA : USDA
| wrvwwig | m-.:vm.;,;ﬁ

http://droughtmonitor.unl.edu/ http://droughtmonitor.unl.edu/

U.S. Drought Monitor July 5, 2011 U.S. Drought Monitor October 4, 2011

S th (Released Thursday, Jul. 7, 2011) S th (Released Thursday, Oct. 6, 2011)
ou Valid 7 a.m. EST ou Valid 7 a.m. EST
Drougnt Conditions (Percent Area) Drought Conditions (Percent Area)
None | D0-D4 (D1-D4 D4 None | D0-D4 [D1-D4 | D2-D4 JlexZsZ]
Curmrent 11.07 | 83.93 | 78.07 | 68.29 | 61.76 | 46.80 Curment 18.31 [ 81.69 | 77.36 | 70.07 | 63.80 | 55.39
Last Vieek Last Week
A ek 1122 | a7 | 7412 | 6772 | 6157 | 4727 astvweek | 1834 | 8166 | 7626 | 7061 | 6367 | 5377
3MonthsAgo | 10,66 | 8934 | 8083 | 6351 | 3829 | 243 3MontheAZO | 107 | e8.03 | 78.07 | 6829 | 6176 | 46.80

art of of
Calendar Year | 12.28 | 87.72 | 58.95 | 31.71 | 11.37 | 0.00 Calendar Year | 12.28 | 87.72 | 58.95 | 31.71 | 11.37 | 0.00
142011 1472011

Start of start of
Water Year | 54.23 | 45.77 |20.04 | 679 | 0.83 | 0.00 Water Year | 18.34 | 81.66 | 76.26 | 70.61 | 63.67 | 53.77
9282010 9272011

One YearAgo | 75 05 | 2305 | 092 | 268 | 0.00 | 0.00
1052010

One YearAgo | 5967 | 19.33 | 9.1 | 249 | 0.00 | 0.00
782010

Intensity: Intensity.
00 pnomaiyory [ 03Extreme Drought o0 apnomalyory [ o3exteme Drougnt

01 Moderate drougnt M 04 £ xceptional Drougnt ot1uogerate Drougnt I 04 Exceptional Drougnt

D2 Severe Drought D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.

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

Local conditions may vary. See accompanying text summary

for forecast statements. for forecast statements.
Author: Author:

Richard Heim Richard Tinker
NCDC/NOAA CPC/NOAA/NWS/NCEP

USDA N USDA )
| m.:.vw».;.jt’?. | m-:-‘VL...-'.;..,E.,.

http://droughtmonitor.unl.edu/ http://droughtmonitor.unl.edu/
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Even as Rainfall Returned to Normal,

Sub-Surface
Oklahoma Surface Water Resources
Wate r Issues Reservoir Levels and Storage as of 9/2/2014

Lingered

Reservoir Storage

(Percent of Normal Pool Storage

. . as of 9/2/2014
Lower Zone Soil Moisture Anomaly 8)
NWS River Forecast Center §
Arkansas-Red Basin -
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Reservoir Monitoring (coming soon!
http://www.southernclimate.org

Search By State
™ -
07314800 j

() Show All Reservoirs

Check

Precipitation
Nearby

Reservoir data

Reservoir Summary for: 2015-09-27

Percent full: 93.00

Current Elevation (219249
Dead Peol Elevation |
Dead Peol Capacity(ac-ft): 0.69

Conservation Storage(ac ftk 220515.9
Conservation Pool Elevation(i): 926
Conservation Pool Capacity(ac-ft): 235997.21

Select Precipitation Station
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Where Are We Now?

U.S. Drought Monitor e Tt o 2 s

Valid 8 am. EDT

Drought impact Types:
¢~ Delineates dominant impacts

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

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

intensity:
[] DO Abnarmally Dry

[] D1 Maoderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Eric Luebehusen
U S Department of Agricuifure

The Drought Monitor focuses on broad-
scale conditions. Local condions may

3 SL vany. See accormpanying text summary for
é Q} forecast statements.
> " - f ;j-?
& . 1| USDA G

— HeSosal n_mi;;‘uu.n.n. : - 3 !'
S http://droughtmonitor.unl.edu/
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U.S. Drought Monitor Class Change
3 Months

September 22, 2015
compared to
June 30, 2015

‘. : :IE‘-E_.: ‘Q@

]
itigatlon Cemter

B : Class Degradation
- 4 Class Degradation
|:| 3 Class Degradation
|:] 2 Class Degradation
|: 1 Class Degradation
:‘ No Change

|:] 1 Class Improvement
[ ] 2ciass Improvement
- 3 Class Improvement
- 4 Class Improvement
- 5 Class Improvement

http :{/droughtmonitor.unl.edu




All of this combined into a single weekly product

(Released Thursday, Sep. 24, 2015)
Valid 8 a.m. EDT

U.S. Drought Monitor September 22, 2015

T ] DO Abnormally Dry (30%tile)
[ ] D1 Drought Moderate (20%tile)
< ] D2 Drought Severe (10%tile) >
[l D3 Drought Extreme (5%tile)

\- D4 Drought Exceptional (Z%tile)J

errgftypically less than
s (e glfagriculture, grasslands)

Qngedammtinically greater than
8fnonths (e.g. hydrology™eealoay)

infensity:
[] DOAbnormally Dry

Author:
Eric Lusgbehusen

[] D1 Maoderate Drought
U.S Department of Agriculfure

] D2 Severe Drought
I D3 Extreme Drought
I D4 Exceptional Drought

a0
o eeENaRons may
vary. See accompanying text summary for

A N é forecast staternents.
\:?" . {TA| USDA G (D)

— http://droughtmonitor.unl.edu/
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Drought Monitor Development Process

Monday (5 Days available)

v'Draft map sent to local experts

Tuesday (6 Days available)
v'Local expert feedback

v'Draft map sent to local experts
v'Draft text sent to local experts

Wednesday (7 Days available; ending 12Z yesterday)
v’ Local expert feedback
v’ Draft map(s) sent to local experts

v Draft text(s) sent to local experts (Outlook)

v Final map and text sent to secured ftp server

Thursday
v'Final map & text released on NDMC Website
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Southern Plains Drought Early Warning System

Partnership with NOAA, RISA, NDMC,
NIDIS, AASC

Host forums, workshops, and webinars
addressing current regional drought
issues

21 webinars and 60 drought briefings,
which are available on SCIPP’s website
and YouTube
http://www.southernclimate.org

Discuss impacts and management
strategies

Promote planning and preparation

AAAAAAAAAAAAA
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Outlook and Assessment Forums

In-person meetings (Austin, Fort Worth,
Lubbock, Abilene, Goodwell, Wichita Falls)

Evolution, current conditions & outlooks

Panel discussions of impacts & management
strategies

Outcomes:

* |Improved communication

* More guidance on product interpretation
« Explanation of causes

AAAAAAAAAAAAA




We bi n a r S e ri e S IN THE SOUTHERN\I;LAINs:\f

VpReyn join us in 2 biaveekly webinar (web-based
Bl e el Toegis it

available to help manage droughein the Southern Plains. Webinars [N 5

will be held on the Znd and 4th Thuredays of each month o [N R

11:00 a.cn. Central Tine. The content is geared toward 2 general [ SONTRRINDS NG SRUUNPy

audience —anyone who bas reponsly o manage o s ohers (S SRR Sty

in managing drought and it related impacts P

L]
3252 ;
e = 1fyou would ike o join i hese webinars, you need to register via A0S e b asont oy,
the SCI: P or e-mail
scippl@mesonet.org. Registration is free but limited to 100
participants, so please register early. Each webinar vill Last about

20 minutes, plus additional time for questions. You will be provided  [MCREI LYEES
with a link to the webinar and a toll-free phone line to call in. - LaNiga

Cattle & Livestock

Each webinar will include an overview of the current drought
of

Overview of regional drought conditions and ermety

T stance Programs
Mexico — but participation ‘Water Supply

dmglu - Texas, Oklahoma and N
from surrounding states s encouraged. Redih Do 00

O u t l O O k The webinar series is sponsored by 2 partnarship of the Natioel Wildfire
Integrated Drought Information System (NIDIS) National Drtight Ready Ofttannnitics
Oceanic and Awmospheric Adminiswaion (NOAX, Nawieral (SISO

Drought Mitigation Center, Southern Climate Impacts Planning
Program, Climate Assessment for the Southwest, and the region’s

» led by the Drought Monitor authors

Information from the swebinars vill be posted on 2 webite linked

through hreps

in an online nevileter, Drought Tracker i pass on this
© ups that are involved

e i e

Discussion Topic
« Mix of technical and sector-specific

i i r and dis in our region. The key
Tocation and strength of the jet stream, The jet stream, a5 we know i, is pare of the prevaling westerlies.a band of air that

information e
« Presenters from multiple states, organizations

strongly.
piths o hurricanes tha travel westward aqus the ‘ocean before tuming
northward and eastward as they get to higher Lati

Uneven heating of the earth from the sun creates warm air - and water - near the
equator and cold air near the poles. The heat near the equator causes ai o rise
and form thunderstorms and towering ran showers. But what goes up, must come
down. The rising air in the tropics travels northward and sinks in the subtropics,
roughly between 20 and 40 degrees latitude. Sinking air creates surface high
pressure systens, while rising &r near the equator creates low pressure at the
surface. A similar circulation pattern happens northward, resulting in two jec
streams - a sub-tropical d 3 i o i westerlies.

Comments & Updates from State Climatologists e )

with the warmmer water pushed farther westward, learing the water in the central
and eastera
The warm water in the wescm Pacific enhances comvection (o)
swengthening the low-pressure and the tropical easteriies and meanwhile
strengthening the high pressure norh and east of the area as the air sinks. The

Recordings posted on YouTube e

ey

diverts the jec stream northward, which enhances storminess in the Pacific

Norchwest, along the position of the midlatitude jet stream, and weakens the

uberoical e srem. The st evegually oy o sotwardaginfrter
to the eastern US. but leaving

‘!g.m relatively ciy. During the winter of 3010-2011, this persistent 5 ==
area, 5

pas( ‘winter was a moderate-to- L]
g and ended in May. It is not
nd La Teel: e be the case
this year, with a new La Nia event dmlopmg since August It is important ©
the weather by any measure; a

second Ls Iiia does not neceszarly mean that the rainfall sgain il be Jezs than
half of normal. However, drought consequences for water supplies tend to be
cumulative, 50 even a 1 year aworsening I
of water supply conditions in many areas, T

La Niia, and its warm-anomaly counterpart EI Nifio, vary substantially from one  +

year to the ne, However, there are longer-term variations in the North Pacific .
Ocen, caledthe FacicDecacl Gt (700)and the Acantic Ocean, caled MW
Salues ofthe

il ol b e

sssociated with 3 positive AMO, which implies unusually warm temperaes i G o e e

“he ot bl o e Al e Te st e a g POOsgd it [

4 pasitive AMO was the 195019605, which inciudes the drought-of.

ot Toas and O, Sce oy became lied i aroend oo o

region has suffered several saore: , Tsts up to 13 months. Tae

ool . oo doyness G ot ok 315, Yo oigh

mmwdua.]\l\ﬂ e assocated with E N conditions o lessen the paccs
ibstanzially.
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Drought Briefings

Needed to manage the workload o

» Several days to plan, produce and summarize
each webinar

 Difficulty in arranging presenters

« Patience to watch hour-long webinars

...but needed to keep people engaged and
updated

Briefings still draw a regular audience

« Fairly low overhead

« Keeps people engaged so can go to them for
further information

« Can help recruit participation in other events
(workshops, forums, studies)

« Expand into short videos on topics?
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Field Photos Weekends

“Pictures of Drought”

Understanding comparison
between indicators and impacts

Photos taken nationally at
about the same time

Collaborated with CoCoRaHS,

Earth Observations and
Modeling Facility

Conducted 3x annually since
2012

e
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Field Photos Weekends

 Conducted 3x annually since Labor Day 2012
— Presidents Day (February)
— Memorial Day (March)
— Labor Day (September)

 Goal: to collect nearly simultaneous observations across the
whole country

— Both drought and non-drought areas
* Longitudinal analysis if repeat observers

3,681 photos collected to-date
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Thank You!

Mark Shafer
Southern Climate Impacts
Planning Program

Norman, Oklahoma

mshafer@ou.edu
(405) 325-3044

Support Provided by: - 53 AT
NOAA Regional Integrated Sciences and Assessments (RISA)

NOAA Sectoral Applications Research Program (SARP)
NIDIS / Coping With Drought Z

-
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