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OBIBCTIVES:

1. Montana’s climate and its
variability

5 Priorities to enhance agrlcultural
productivity in response to |
cIﬁklmate
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. the condition of the atmosphere
at any particular place and time

represents the long-term behavior
of the atmosphere at a given region. A
@2 description of aggregate weather
721 conditions; the sum of all statistical
" weather information that helps describe a
i* place or region


http://youtu.be/e0vj-0imOLw

CLEMAT’E OF MONTANA

East of the contlnental lelde
.~ continental climate
w'i,_Large annual temperature range

. Cold winters and hot, dry summers, convective summer |
preC|p|tat|on %

The contlnental divide forms a transition zone

between maritime and continental cllmates

. Maritime air masses bring storms during the winter wnthl
mcreased preC|p|tat|on at hlgher elevatlons

- More stablhty |n JuIy-August W|th clear and dry condltlons
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~Montana Annual Temperature Anomalies

S. HCN (1961-1990 baseline)
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/;MONTANA PRECIPITATION TRENDS

*7L+nea"r Uend_g of annual precipitation from the 1895-2009 (% per;
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McRoberts D. B.,'& Nielsen-Gammon, J. W. (2011) “A New Homogennzed Climate Division Precipitation Dataset for Analysis
. of Climate Variability and Climate Change. Journal of Applied Meteorology and Climatology, 50(6), 1187-1199.
doi:10.1175/2010JAMC2626.1




1 pRI RITIES TO ENHANCE

Quantlﬁcatlon of the spatial and temporal
'*‘-~~...I\_j‘cI|mate trends across Montana

«»A dlalogue between climate product
developers and the user community to
‘create new climate tools

 ~ Distribute climate information and forecasts
 to growers in a tlmely and -easy to access
' manner T g i s |



HOW to manage agriculture for climate
. variability?

Topographic Satellite Large-scale Atmospheric

'?f"Weather Statlon
| __and LULC data Da __ Dbata
L

First we must know where and when to
manage!




*_f‘tpformatlon wnth two pnmary data types -
i pomt and raster (gridded) data
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The most common measured elements for climate
stations include minimum temperature, maximum
- temperature, precipitation, snowfall, and snow depth.
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“Developed, Integrated, and Maintained”



with measures of quality and uncertainty
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(1948-2012 results in over 25,000 rasters)
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Gridded minimum temperature o
from climate station records




_ GRIDDED (RASTER) DATA

' Satellite-based products:
Normalized Difference Vegetation Index (NDVI) as a
proxy of vegetation health and productivity.
Evapotranspiration (ET) as a measure of evaporation
from the ground or vegetated surfaces combined with
plant transpiration.
A new drought severity index (DSI) to accurately
quantify the spatial and temporal persistence of

drought.




2000 - 2012 2000 - 2012 Departure from average “greenness”
Avg. August NDVI Annual August NDVI Anomalies

NDVI Aug. Anomaly
% Above/Below Normal
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Normal dlstrlbutlon of EVI ("greenness“} for non irrigated hay lands in Montana

LEGEND
== Non-irrigated hay lands June 2010
A Non-irrigated hay lands June 2012
\ w  Non-irrigated hay lands September 2010
1 = Mon-irrigated hay lands September 2012
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Access through MCO website, and
published through the Montana State
Library portal oo - o

e Geographic Information iata
Providing Montana a sense of place L1 rary
A message from Dr. Kelsey Jencso, State Climatologist
MSDI Data Geography ~Web Changes
“Welcome to the Mortana Climate Office. We are excided about the
opportunity 1o woek with fallow Montanan's 1o advance our collect .‘,
undearstanding of climate variabiy and how it impacts the resowices Hiome > Data > Mantana Spatial Date Infrastructure (MSDH)
and industries we care about By understanding climate vaniability i .
. and lewagng oxisting iformation wo can work togother Montana Spatial Data Infrastructure (MSDI)
e knowledge and resdience necessary o sustain Montanan's i
= salelme ﬂan published Ivelihoods into the future.” ]'
iniang  Clmate Office has
'ﬂ: rerness enhanced )
|>..a!h ? 8 Al nI nd Vi > ¥ 949 [
rasaprson for the Weather |
grvon place g {
cmbhlawh 3 station data Weather is thel |
i |
?\Lrl tonis Chmate Ofce has choudiness, visj \ GHCN dail station I
'\-\: h 2'&:1.,:! u::::ua for aver of variability an|* § y k
Sur-Mousand chmate S2A6004 Coverm # : .
rimiiens it et changes in oul inventory: BLACKLEAF : ;
! : )
1 5o = = z PONDF =
¢ - Station identifier A CC e S S a Il
e,
b USC00240877 V I !
L Y 3 |
s {0 —8 Station name 2 - - i
Pt B - 'mobile devices
Link to more info R | ; i
b i
http://mco.cfc.umt.edu/ghen/station/U ) ! !
: / 1
SC00240877.html — \ i
Latitude i \ L5 ain v 1
48.01 R BL DT, S TR B '\
3 Longitude |
P
J,AJ" | 1244 o Montana Climate Office
‘f Elevation (meters) Last updated,’ 20130702
T 1,290.8 | -
L Station Details (view location map in amw windo)
J { State postal code J | Station Mame: | CANYON CREEN, MT USA
~ !
y I MT Station D: | USCO0341450
, / 5 ) .
[ 5 Network code 46.B167",-112.35
1 :) U.S. Cooperative Network 4,313 feat; 1314.9 meters
i o identification number (last six C: 1.5, Caoperative Network identification number (last six charactars of the GHCN-Daily ID)
‘i 4 characters of the GHCN-Daily ID) "
= s Element Start End  Years Observations Coverage'
i GCOS Surface Network T
i3 " PRCP: Precipitation (tenths of mm) 1907 | 1979 | T2 12,129 44
s SHOW: Snowfall (men) 1907 1979 | T2 9481 %
Hational Rgmsl S w na o SHWD: Snow depth (mm) 1907 1978 ™1 8,500 1%
P . DAPR: Mumbar of days induded in the multiday procipiation total (MOPR) 1959 1978 19 S [
i L. e [4
4 “ ks 1, MOPR: Multiday precipitation total (tenths of mm and use with DAPR and DWPR if available) | 1959 1978 19 § o
[ 21 N | S WT01: Weather Type fog or ice fog or freezing fog (may indude heavy foq) 1950 | 1960 | 10 5 %
% e I
e s u 4 WT03: Weather Type thunder 1948 1968 20 337 £
17T ud . WTO04: Weather Type ice pellats or deat or snow pellats or small hail 1949 | 1964 | 15 15 [
er, 4 y ( :( e s S V I a I re‘ : WT05: Weather Type hail {may indude small hail) 1951 1964 13 8 [
7 i WT06: Weather Type glaze or dme 1948 | 1951 5 4 [
7 7 IR 7 n I h r h WT08: Weather Type smoke or haze 1949 1949 0 0 [
S > f W r WT0%: Weather Type blowing or drifting snow 1949 | 1950 |1 40 &%
. A
. ey {7z { WT11: Weather Type high or damaging winds 1948 | 1957 | 9 128 4%
3 2o o E b WT14: Weather Type drizde 1948 | 1951 | 3 4 1%
A\ ' = Inr f
I S rl u e 7 Additional information for this sia is available a the National Oceanic and Atmosphanc Administration (NOAA) National Climatic Data Cantar (NCOC)
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Temperature (Fahrenheit)

Mean of Five (5) Coldest Winter Days for Station USC00240802
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— Full record: temperature = 0.09%year -187.1

1950 to present: temperature = 0. 10*year -214.0
— 1920 to present: temperature = 0.21*%year -438.5
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Mean of five (&) coldest winter days
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TR ENS IN SNOWPACK
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The bad news &R oo 50
' OveraII decreases in regional snowpack Ji¢ s
Earller snowmelt

The goed neWS Mote, P. (2006) Journal of Cllrnate

Increase in later spring preC|p|tat|0n has likely helped buffer
some of the decreases in snowpack |

’ Western North Arnerlca sprlngtlme warming
s _De,creaslng _wmter precipitation in the N.Rockies
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