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STAKEHOLDER DRIVEN

Stakeholders input throughout process

Listening sessions part of MCA strategy
« Critical decisions and issues impacted by climate
« What type of information they need
 How to disseminate useful information

Support of key state-level organizations




MONTANA CLIMATE ASSESSMENT

Approach for Montana:
— Build on national efforts

MONTANA
TEM

UNIVERSITY SYS

— Best-science available

— Build on university /A\ EPSCO R

research, engagement &
partnerships

Y U.S. Global Change Research Program

National Climate
Assessment

— Focus on relevant topics

— Useful, updatable
products
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How IS MONTANA'S CLIMATE
HANGING?
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MONTANA TEMPERATURES

B Mean Annual Temperature

Increased by
0.42°F per decade
since 1950. Overall
iIncrease of 2.7°F.

U.S. annual
average has
increased by
0.26°F per decade
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MONTANA PRECIPITATION

Average annual
precipitation is 18.7
Inches.

I s040
I 2030

Eastern MT: increased
[=12';’:':e kg by 1.3to 2.0 inches in
=z W O S 1 spring

Western MT: decreased
by 0.9 inch in winter
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ANNUAL TEMPERATURES BY MID-

CENTURY
RCP 4.5 (2040-2060) RCP 8.5 (2040-2060)
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MONTHLY TEMPERATURES
RCP 4.5 (2040-2060)
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ANNUAL PRECIPITATION
RCP 4.5 (2040-2060)
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Spatially variable
From 1.3 to 0.8 more inches
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RCP 8.5 (2040-2060)

Spatially variable
From 1.6 to 1.1 more inches

Moderately high model agreement: 85%
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MONTHLY PRECIPITATION
RCP 4.5 (2040-2060)
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How 1S MONTANA'S CLIMATE CHANGING?

Between 1950-2015:

« Average temperatures have risen 2-3°F. Winter and
springs have warmed the most.

 Montana’s growing seasons are 12 days longer.

 No changes in annual or seasonal precipitation.

Future:
e Additional warming of 4-6°F by 2050, 9.8°F by 2100.

* Precipitation will increase slightly in winter, spring and
fall, and decrease in summer.
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WHAT DOES IT MEAN FOR WATER?




MON‘TANA’S FOCAL WATERSHEDS
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CLIMATE & SNOWPACK




SNOWPACK TRENDS

Red = declining snowpack

Blue = increasing snowpack

Warmer winters =
less snowpack

1955-2016
Percent change:
o ® oo @ o
Montana shows 20-70% decline in . . . e e . .
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Snowpack (April 1) West
Montana of the Continental Divide

35

30 Approx. 20% decline

25

& [N M,
<\ AT TR

Average April 1 SWE (inches)

10
April 1 SWE (inches)
5
—5 Year Moving Average
0

1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

MONTANA INSTITUTE
m ECOSYSTEMS



% CHANGE IN SNOWPACK: 2018 & MID-CENTURY

2018 vs
1981-2010
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SNOWPACK PROJECTIONS

RCP 2040-2069
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Very high High Low to high
confidence confidence confidence
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Elevation (m)

SNOW TO RAIN

Greater Yellowstone Area
1981-2010 2025-2049 2050-2074 2075-2099

10
Area (%)
Rain-
dominant --- Transient - - - - - - Snow-dominant - - -
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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SNOWPACK & WATER SUPPLY

Photo credit: Scott Lameraux
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Observed Trends
1948 to 2002

Observed and
projected changes
in peak runOﬁ @ 15-20d earlier © 10-156d later

@ 10-15d earlier @ 15-20d later

across the West e e

d = days

@ > 20d earlier o 5-10d later “@ .o 22eR
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Projected Trends
by 2080 to 2099

Increased springtime
temperatures

=
@ > 35d earlier © 5-15d later .

1 @ 25- i £
Montana peak runoff is now 2-3 25-35d earlier  © 15-25d later

. © 15-25d earlier @ 25-35d later
weeks earlier

© 5-15d earlier @ > 35d later
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Stewart et al. 2004



STREAMFLOW PROJECTIONS — CLARK FORK

Projected

Snowmelt- increase in
dominated flow, 15-25
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DROUGHT
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017 DROUGHT

U.S. Drought Monitor
Montana

August 29, 2017

(Released Thursday, Aug. 31, 2017)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Mone [ DO-D4 (D1-D4 | D2-D4 fece et

Cument 0.03 9997 | 90.20 | 66.01 [ 29.42 | 2455

Last Week

e 277 | 97.23 [ 90.20 | 59.55 | 34.34 | 187

3IMonthsAQo | o750 | 3550 | coo | ooo | ooo | ooo
05-30-2017

Start of
Calendar Year | 74.25 | 2575 [ 487 | 0.00 | 0.00 | 0.00
01-03-2017

Start of
Vater Year | 5514 [ 4486 | 2549 | 586 | 033 | 0.00
03-27-2016

One YearAgo | 4300 | 57.00 [24.93 | 7.60 | 035 | 0.00

08-20-2016

Intensity:
DO Abnormally Dry -D3 Extreme Drought

D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

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

Author:
Chris Fenimore
NCEI/NESDIS/NOAA

USDA ;{,
@

http://droughtmonitor.unl.edu/

1.26 million acres burned

MT: $378 million in federal & state funds
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DROUGHT — SUMMER 2018

drought
Severe

. drought
Extreme
drought
Exceptional
drought

April 03, 2018
Drought intensity

U.S. Seasonal Drought Outlook Valid for May 17 - August 31, 2018
Drought Tendency During the Valid Period Released May 17, 2018

Depacts large-scale rends based

on subjectively derived probabdities
gurded by shorl- and long-range
sabisboal and dynamcal forecass,
Usze caution for applications that

can be affected by short lived events.
"Ongoing” drought areas are

based on the 1) 5 Drought Monitar
areas (intensities of D1 to D4)

MOTE: The tan arcas imply at keast
a 1.category improvement in the
Drought Momtor inte sy levels by
the end of the penod, although
drought will remain. The green
areas imply drought removal by the
end of the periad (00 or nonej

\ \ | . Drought persists
Drought remains but improves

Author:
Adam Allgood
NOAANWS/NCEFR/Climate Prediction Center

M < . Drought removal likely

N Gontana - ‘ AN Drought development likely
\Clin.mte , N . @ @

Office . o

http://go.usa.gov/3eZ73




RISING TEMPERATURES EXACERBATE DROUGHT

Latitude
& 5
L L

RCP 4.5 (2040-2060)

Increased days >90°F
(up to 35 additional days)

RCP 8.5 (2040-2060)

110
Longitude
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INDIRECT EFFECTS: FIRE
o

Wildfires are increasing and wildfire season is
getting longer in the Western U.S.

~Ires have increased.
~Ire season is longer.

~ires will increase @ (/‘\)\
(warmer weather & | i .
past management eimlllan 19901989 19901999 2000-2012
_ . ~140 ~160 ~250
policies in some =
Average length of wildfire season
are aS) Early 1970s: 5 months
Forest carbon is being | [\ [\ ..\
IOSt- Today: 7+ months
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FIRE OUTLOOK 2018

Significant Wildland Fire Potential Outlook
August 2%18

b o T

Significant Wildland Fire Potential
- Above NOIMA| e G€09rPhIC Area ‘ !
b N Boundary
| Below Normal Predictive Services PREDICTIVE
Area Boundary SERVICES -
|:| Normal

__ State Border Map produced by
Predictive Services,

- National Interagency Fire Center
Above normal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will occur. Boise, Idaho

Significant wildland fires should be expected at typical times and intervals during normal significant wildland fire potential conditions. Issued May 1, 2018
Significant wildland fires are still possible but less likely than usual during forecasted below normal periods. Next issuance June 1, 2018

Based on expected warmer drier conditions than
. MONTANA INSTITUTE
normal in late summer. r E g
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MCA: WHERE ARE WE NOW?

ECOSYSTEMS MONTA

MONTANA CLIMATE
ASSESSMENT

5017 MONTANA.CLIMATE ASSESSMENT

Stakeholder dfiven, science infermed’

montanaclimate.org

Supported in p:
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MCA “ROAD SHOW”

HOW WILL A
CHANGING CLIMATE

IMPACT MONTANA? oye M @«t {er\_,

i J‘LmrJ et
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MCA CONVERSATIONS

 Water & water storage

* Floods & droughts

» Livestock and crop decisions
o Wildfire response

e Economic implications

* Health considerations

MONTANA MONTANA "E

MONTANA INSTITUTE
STATE UNIVERS ECOSYSTEMS

MONTANA

STATE UNIVERSITY




HAT DOES IT MEAN FOR AGRICULTURI




AGRICULTURAL DECISION MAKING

Government Policies

Insurance Contracts

Global Price Local Price

i A l Y
Expected Price

Decision Received for Crops
and Livestock

Production Inputs
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DRYLAND AGRICULTURE

Summers too
hot for spring
wheat

Future of Wheat In
Montana?

T, v New varieties
v" New treatments

Winters too
warm for
winter wheat

.. Hard Red Winter

Hard Red Spring 't 5 ~
® soft Red Winter d’b) &'\)
@ White -

1 dot = 5,000 acres at the county level
Durum ;
@ Duru (counties with less than 5,000 acres do not appear)

Source: Economic Research Service, USDA.
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MONTANA AGRICULTURE
PROJECTIONS

Decreasing snowpack will reduce late-season
Irrigation capacity (affect hay, sugar beet, malt barley,
garden/potato production).

Longer growing season could enable crop diversity
but with greater vulnerabillity.

Increase number of days >90°F will impact wheat &
stress livestock.

Winter annual weeds will increase.

MONTANA INSTITUTE
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WHAT DOES IT MEAN FOR FORESTS?

photo credit: Philip Higuera, Univ MT



CONTEXT

* Majority on
public lands

e EXxisting forest
conditions vary
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e Direct impacts of climate

— Establishment &
regeneration

— Growth and productivity
— Mortality

— Range shifts and forest
distribution

e Indirect impacts of climate
— Fire
— Pathogens and insects

| MONTANAOJNST”UTE
LE ECOSYSTEMS



INDIRECT EFFECTS: FIRE
o

Wildfires are increasing and wildfire season is
getting longer in the Western U.S.

~Ires have increased.
~Ire season is longer.

~ires will increase @ (/‘\)\
(warmer weather & | i .
past management eimlllan 19901989 19901999 2000-2012
_ . ~140 ~160 ~250
policies in some =
Average length of wildfire season
are aS) Early 1970s: 5 months
Forest carbon is being | [\ [\ ..\
IOSt- Today: 7+ months
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WILL MONTANANS BE “INCONVENIENCED”
BY CLIMATE CHANGE?
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PATHOGENS

Disturbance Agent (pathogens and insects)
I Beetles (e.g., mountain pine beatle)
B Defoliators (e.g., spruce budwarm)
B Foliage Diseases (e.g., needle cast)
Stem Rust (e.g., white pine blister rust)
00 Other (e.g., rool disease, scale) or Unknown (may not be insect or pathogen)

o s A

Data Source(s): USFS Region 1
Aegrial Detection Survey (ADS)
data; hitp:ifwww.fs usda.govidetailirl/
ealth
Freid=stelprdbS3664 59
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MONTANA FOREST PROJECTIONS

Increased temperatures will have negative &
positive effects.

Water avallability is key.
Changes In range distributions

Altered disturbance regimes
— Increased fire size, frequency, severity
— More disturbance from forest insects

Carbon storage projections are unclear

MONTANA INSTITUTE
LE ECOSYSTEMS
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