e —— “m,..-»*
I

s L
_ Cal — I
— B —

Drought Advisory Committee
Water Year 2009

Water Policy Interim Committee
Jesse E. Aber, M.S., DNRC
Drought Committee Staff

September 21, 2009



drought from 2007 El Nino

Montana Drought Status by County - October, 2008

Drought Status
October 2008

[]  NoDrought - Moist
| No Drought
Slightty Dry
| | Moderately Dry (Drought Alert)

B seveceyOry
Bl Extemel Oy

Drovght Impact Types - A ~ Agricubiiml - Soil Mosture, Range conditions
H = Hydrological - Water Supplies, Streamflow, Groundwater

Drought Alert - Governor's Drought

Advizory Commintee strongly encourages local

officials to convene loce) drought commitiees.

Severe Drought - Local officials

should have local drought plmn{ng eﬂ'ms undm'wa}

or should the local d

at the earliest opportunity.

For recommended responses. see the Montana Dvought Plan
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NRCS Snow Survey

As of April 15, 2009:

the Columbia River Basin snowpack
was 97% of average;

the Missouri Basin was 104% of
average; and

the Yellowstone Basin was 108% of
average.



rom La Nina winter

Montana Drought Status by County - April, 2009

Map Key
MY Continental Divide
7/~ Drought Impact Type

Drought Status
April 2009

I ! No Drought - Moést
| NoDrought
| Slightty Dry

| | Moderately Dry  (Drought Alert)
Severely Dry

= B Oy j (Severe Drought)

Drought Impasct Types - A = Agneultural - Soil Mosture, Runge conditions
H = Hydrological - Water Supplies. Streamflow, Crroundwater
Drought Alert - Governors Diought
Advisory Commitiee strongly encourages local
officials to convene loeal drought sommutices
Severe Drought - Local officials
should have Jocal drought planning efTorts underwiy
ar should reconvene the locul drought commities
at the earliest opportusity
Far ncmnvncnded responses, see the Montana Drought Plan
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The SWSI is designed for areas that rely primarily on
snowmelt runoff as the primary source of surface water.

The SWSI accounts for snowpack, mountain precipitation,
streamflow, reservoir contents, and soil moisture
conditions.

I Extremely Dry -4 to -3
- Moderately Dry -2.9 to -2.0
Slightly Dry -1.9 to -1.0
Near Average -0.9 to 0.9

Slightly Wet 1.0 to 1.9
Moderately Wet 2.0 to 2.9

- Extremely Wet 3.0 to 4.0

SWSI Not Applicable
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National Weather Service - Great Falls, MT

Montana Precipitation for the Month

Aprll 2009 Percent of Normal Preciplitation
Period of Hermal: 1971-2000

83 119 150 200

NOTE: Data used to generale this image are
PROVISIONAL AND SUBJECT TO CHANGE.

At '."

http://www.wrh.noaa.gov/Greatfalls
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~—May Precipitat

National Weather Service - Great Falls, MT

Montana Precipitation for the Month

May 2009 Percent of Normal PrecipitatiLon
Period or Nermal: 1971-2000

20 490 60 83 115 1350 200

NOTE: Data used to generate this image are
PROVISIONAL AND SUBJECT TO CHANGE. http://www.wrh.noaa.gov/Greatfalls



Departure from Normal Temperature (F)
5/1/2009 - 5/31/2009

Generaoted 6/11/2009 at HPRCC using provisional dota. NOAA Regicnal Climate Centers
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- Montana Precipitation for the Month

erc or r
Periocda of Hermalt 1571-2000
20 q0 60 89 119 150 200

NOTE: Data used to generate this image are
PROVISIONAL AND SUBJECT TO CHANGE. http://www.wrh.noaa.gov/Greatfalls



Departure from Normal Temperature (F)
6/1/2009 — 6/30/2009

Generated 7/11,/2009 at HPRCC using provisional data. NOAA Reqicnal Climate Centers
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MYWY Continental Divide

77\ Drought impact Type

Drought Status

July 2009

|| NoDrought - Mosst

|| NoDrought

|| signuyory

|| Moderately Ory (Drought Alert)
B severely Or (Severe Drought)
I Exremely Dy

Drought Impact Types - A = Agncultural - Soil Mosture, Runge condions
H = Hudrologacal - Water Supplies, Streamflow, Groundsater

Drought Alert - Governor's Dyought

Advisory Commitiee strongly encourages locul

afficials 1o convene looal droughl commitices

Severe Dought - Local officials

sbould huvie bocal droaght plmming ¢Torts underway

or should reconvenc the locul drought commities

at the earliest opportumity

For recommended responses, see the Montona Drought Plan.
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National Weather Service - Great Falls, MT

Montana Precipitation for the Month

Period of MHermil! 1971-2000

20 40 60 8% 115 150 200

NOTE: Data usead to generalte this image are
PROVISIONAL AND SUBJECT TO CHANGE. http://www.wrh.noaa.gov/Greatfalls



_,__,__._—_-,_._'
--.-r-"- -

ugust PrecT)“rt‘atrO

National Weather Service - Great Falls, MT

Monta;a Precipitation for the Month

Auaust 09 Percent of MNormal Preclpitation
Perioca or Nersil: 1971-2000

20 40 60 835 115 150 200

NOTE: Data used to generate this image are
PROVISIONAL AND SUBJECT TO CHANGE. http://www.wrh.noaa.gov/Greatfalls
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~— Precipitation 9/1-9/

Percent of Average Precipitation (%)
9/1/2009 = 9/16,/2009

5 25 50 70 8 100 110 130 150 200 300
Generated 9/17/2009 at WRCC using provisional data.

NOAA Redaional Climate Centers



__€Crop Year precip. Apri

@ National Weather Service - Great Falls, MT
-

Montana Precipitation for the Crop Year
(Crop Year is Apr - Oct)

Pericd of Nermal: 1971-2000
20 40 60 83 115 1350 200

NOTE: Data used lo generate this im are
PROVISIONAL AND SUBJECT TO c)'g:NGE http://www.wrh.noaa.gov/Greatfalls
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National Weather Service - Great Falls, MT
Montana Precipitation for the Water Year
(Woter Year is Oct-Sept)

008-Fug 3 Percent of MNormal Preclpitation
Period of NHermal: 1971-2000

20 490 €0 85 115 150 200

NOTE: Data used to generate this image are
PROVISIONAL AND SUBJECT TO CHANGE. hitp://www.wrh.noaa.gov/Greatfalls
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No Drought - Most
No Drought
Slightly Dry

f—
[ ]
=
[ Moderately Dry (Drought Alert)
=
=

Severety Dry
Severe Drought)
Extremely Dry j( -

Drought Impact Types - A = Agneolturul - Soil Mowsture, Runge condinons

H = Hydrological - Water Supplies, Strepmflow, Groundwater

Dmu.hl Aldert - Governor's Drougha

Advisory Comnutiee strongly encourages locsl

officials to convene local drought commutiees

Severe Drought - Lol officials

should have local drought planmng efYorts underway

or should reconvene the local drought commutice

at the earbiest opportusity

For recommended responses, see the Montana Dirought Plan,
o, Mo State Ubesry

/484 Natural Resouree

\ Information Svstem
httpsifiris mb govidroughly

Motana County Drought Stabus
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U.S. Drou Rber ;2008

s D1A
<
D3A
D2A
[ ] DO Abnormally Dry r~ Delineates dominant impacts A
[] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands) i:j

I O3 Drought - Extreme H = Hydrological (water)
I D4 Drought - Exceptional

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

for forecast statements. Released Thursday, September 3, 2009
http://drought.unl.edu/dm Author: Brad Rippey, U.S. Department of Agriculture
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Week Ending September 13, 2009

Spring wheat harvest almost caught
up to last year’s pace with yields
forecast at 28 bushels per acre,
ahead of the five-year average of 26.4.

Winter wheat crop harvested with
forecast yield 37 bu. per acre, behind
five-year average of 41.2.



——Harvestrunning late;
now catching up

1111 -

Durum wheat harvest well behind
last year and the five-year average, but
forecast yield of 26 bushels per acre
ahead of the five-year average of 24.2.

Barley harvest has caught up to the
previous year, and state yields of 50
bushels per acre are off slightly from
the five-year average of 52.
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Where does WY 2009 leave usm?

Reservoir contents strong carryover;
Hydrologic recovery good 2008-2009;
Good subsoil moisture most areas;
Seeding ahead of 5-year average;
Some hay shortages, but price down;

Average to above grain yields.



"~ Natural Disaster Determination
Requests for drought -9/18
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Glacier Dawson
Teton McCone
Chouteau Valley

Richland Garfield

Other reasons cited for 2009 NDDs:
Hail, snowstorms, sawflies, grasshoppers.



New Big Hole real-time flow
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= Nino 2006-2007 Buildin g
El Nino / La Nina

El Nino conditions (above normal sea surface temperatures)
dominated during autumn and early winter

El Nino conditions disappeared from eastern Pacific during
February... currently in neutral phase

Transition from neutral to La Niha conditions (below normal sea
surface temperatures) possible during next 2-3 months

4{NINO - 3.4

DEC
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Begins forming in June, peaks December,
and ends in spring; but effects to come..

Temperature anomaly more predictable
than precipitation anomaly;

Tends to bring rain instead of snow in
early months of Water Year (Oct — Dec);

Mountain snowpack can be small
(vulnerable) heading into early spring
from fall (and spring) warmth.
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More than EI'Ninogoing on.....

Natural wide range of climate varia

oility;

Climate warming more pronouncec
Northern latitudes and in winter;

N

“First Pulse” spring snowmelt comes
earlier & anomalous events last longer;

Decadal climate anomalies provide
arching background influence — ex.

Pacific Decadal Oscillation (PDO)

over-
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PDO - COLD MODE 1 PDO+ WARM MODE | PDO-COLD
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Mostly La Ninas i
NOMA/ESRL, Physical S¢ Sl:um Divsion - Unisersly of Colorado & ammmnzs;cac
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trouble of July-Sept 1994







— SWSHAugust1, 2007
FoIIowing record heat wave of July
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5C Jan-March temperatures




~—CPC Jan-March Precipitation
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__ Precipitat Stion - June-Aug 2010
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