2017 Montana Drought
The Effect of Timing

Milk River at the confluence of the Missouri

Governor’s Drought & Water Supply Advisory Committee Michael Downey
September 19, 2017 MT DNRC, Water Planner



Hydrologic Drought:

Agricultural Drought:

associated with the effects of precipitation shortfalls on surface or subsurface
water supply (i.e., streamflow, reservoir and lake levels, groundwater). The
frequency and severity of hydrological drought is often defined on a watershed or
river basin scale.

agricultural drought links various characteristics of meteorological drought to
agricultural impacts, focusing on precipitation shortages, differences between
actual and potential evapotranspiration, soil water deficits, reduced groundwater,
reservoir levels, etc.




U.S. Drought Monitor
Montana

May 23, 2017

(Released Thursday, May. 25, 2017)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Cument

Last Week
05-16-2017

3 Months Ago
02-21-2047

Start of
Calendar Year
01-03-2017
Start of
Water Year
05-27-2016

One Year Ago
05-24-2016

Intensity:

DO Abnormally Dry - D3 Extreme Drought

D1 Moderate Drought I 04 Exce ptional Drought
[T D2 Severe Drought

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

Author:
Brad Rippey
U.S. Department of Agriculture

USDA
USDA

http://droughtmonitor.unl.edu/




U.S. Drought Monitor
Montana

September 5, 2017

{Released Thursday, Sep. 7, 2017)
Valid 8 a.m. EDT

Drought Gonditions (Percent Area)

Mone | DO-D4
Cument 0.00 [100.00|91.22 | 6877 | 4368 | 25.97
Last Week
P 0.03 | 99.97 | 9020 | 66.01 | 30.42 | 2455
3MonthsAQO | g3 34 | 3569 | 16.56 | 0.00 | 0.00 | 0.00
0&-0g-2017
Start of
Calendar Year | 7425 | 2575 | 487 | 0.00 | 0.00 | 0.00
o9-03-2047
Start of
Water Year | 5514 | 4486 | 2549 | 586 | 0.33 | 0.00
0e-27-2018
One YearAgo | 43 | 57.00 | 2493 | 808 | 048 | 0.00
09-08-2018

Intensity:
D0 Abnormally Dry - D3 Extreme Drought
D1 Moderate Drought I O Exce ptional Drought
D2 Severe Drought

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

Author:
Deborah Bathke
Mational Drought Mitigation Center

http://droughtmonitor.unl.edu/




U.S. Drought Monitor May 11, 2004
Montana e i amper Y

Drought Conditions (Percent Area)

Curment

Last Week
54/2004

J Months Ago
2402004

Start of
Calendar Year
12202003
Startof
Water Year
2202002

One Year Ago
5422002

Intensity:

DO Abnomalby Doy - D3 Extreme Drought

C1 M oderate Drought - D04 Exceptional Drought

- D2 Severe Drought

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

Author:
David Miskus

NOAA/NWSINCER/CFC

USDA
. %ﬁ

Demaght Mitigation Comst

http://droughtmonitor.unl.edu/




U.S. Drought Monitor
Montana

September 7, 2004

{Released Thursday, Sep. 9, 2004)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

MNone | D0-D4 03-D4 Dd
Cumrent | 1075 | 8925 | 7456 | 50.28 | 37.60 | 10.88
Last Week
O o 10.65 | 89.35 | 7456 | 50.28 | 37.50 | 10.88
SMonthsAgo | 4 53 | gg 97 | 7938 | 6082 | 3771 | 297
B82004
Start of
Calendar Year | 0.00 [100.00|95.96 | 76.74 | 40.02 | 13.21
12202002
Start of
Water Year | 000 |100.00| 9683 | 8136 | 60.03 | 12.83
2302003
One YearAgo | nq |10000| 9584 | 8834 | 6412 | 1365
282002
Intensity:
D0 Abnomally Dry - 03 Extreme D rought

D1 Moderate Drought - D4 Exceptional Drought

D2 Severe Drought

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

Author:

Douglas Le Comite

CPC/NOAA

USDA

i

http://droughtmonitor.unl.edu/
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Predpitation (inches)

Accumulated Precipitation - MALTA, MT

Click and drag to zoom to a shorter time interval; green/black diamonds represent subsequent/missing values
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ZUSGS

USGS 06329500 Yellowstone River near Sidney MT
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Objective Long-Term Drought Indicator Blend Percentiles

Sep 09, 2017
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Objective Short-Term Drought Indicator Blend Percentiles
Sep 09, 2017
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Musselshell River at Mosby: Low-Flow Periods

Cumulative Drought Deficits
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drought_category rank cumulative_deficit_[acre_feet] start_year end_year drought length

Musselshell River at Mosby MT -2968516.656
Musselshell River at Mosby MT -2789477.522
Musselshell River at Mosby MT -2569424.495
Musselshell River at Mosby MT -2487900.349

Musselshell River at Mosby MT -2345449.933
Musselshell River at Mosby MT -2322771.475
Musselshell River at Mosby MT -2273812.872
Musselshell River at Mosby MT -1895487.495
Musselshell River at Mosby MT -1872474.517
Musselshell River at Mosby MT -1836763.124

' er at Mosby MT -1628373.743
‘-./_J er at Mosby MT -1572684.862
s er at Mosby MT -1407923.979

science for a changing world 3L Mosby MT -1371967.438




mosby_droughts.csv

		gage		drought_category		rank		cumulative_deficit_[acre_feet]		start_year		end_year		drought_length

		Musselshell River at Mosby MT		35-39 yr		1		-7032975.09109618		1412		1450		39

		Musselshell River at Mosby MT		30-34 yr		2		-6357219.24221079		1151		1180		30

		Musselshell River at Mosby MT		15-19 yr		3		-3902113.92574978		1248		1266		19

		Musselshell River at Mosby MT		15-19 yr		4		-2968516.6564436		1272		1289		18

		Musselshell River at Mosby MT		15-19 yr		5		-2789477.52168569		1075		1090		16

		Musselshell River at Mosby MT		10-14 yr		6		-2569424.49518587		1653		1666		14

		Musselshell River at Mosby MT		15-19 yr		7		-2487900.34866226		1050		1064		15

		Musselshell River at Mosby MT		20-24 yr		8		-2367465.95361857		1922		1942		21

		Musselshell River at Mosby MT		10-14 yr		9		-2345449.93329217		1497		1507		11

		Musselshell River at Mosby MT		15-19 yr		10		-2322771.47522692		957		972		16

		Musselshell River at Mosby MT		10-14 yr		11		-2273812.87236952		1792		1805		14

		Musselshell River at Mosby MT		10-14 yr		12		-1895487.49482143		1359		1370		12

		Musselshell River at Mosby MT		10-14 yr		13		-1872474.51732984		1130		1143		14

		Musselshell River at Mosby MT		5-9 yr		14		-1836763.12370833		1717		1724		8

		Musselshell River at Mosby MT		5-9 yr		15		-1628373.74303602		1592		1600		9

		Musselshell River at Mosby MT		5-9 yr		16		-1572684.86185852		1513		1521		9

		Musselshell River at Mosby MT		5-9 yr		17		-1407923.97934787		1754		1762		9

		Musselshell River at Mosby MT		5-9 yr		18		-1371967.43844115		1580		1586		7






Potential for Future Variability Outside
Range of Observations

Generalized Runoff Regimes

Future Paleo streamflow records
show the potential for
runoff variability outside
the bounds of observations
(wetter, dryer or both)

high

Paleo

Obs

FLOWS

Future climate scenarios
suggest a future of higher
average and extreme
flows, and a substantially
Time Period shifted hydrograph under

After Lutz et al. 2011 and all scenarios

low

Littell et al. in press

-



Missouri River near Great Falls, Michael Downey
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