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Long term trend
due to emission harles David

of fossil fuels

photosynthesis and
respiration of soils
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MONTHLY AVERAGE CARBON DIOXIDE COMCENTRATION
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AT WE KNOW: Ice core sampling & other
gjques indicate rising CO, In Earth’s
gere Is a relatively new phenomenon.

Cancentratioma af Greanhouss Goses from © to 2005
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Food,
Glorious
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Mesquite encroachment in SW
over past two centuries

h
(photograph courtesy of ARS Jornada

Experimental Range photo gallery).

......

Fire removal, climate change, CO,?



AT WE KNOW: Global average surface temperature has
aased 0.74 C (1.2 F) in the last hundred years. Rate
ing has doubled in the past 50 years.

Predictions indicate
future accelerated &
extreme warming.
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Modeled Future Relative
Abundances (shrubs, C;, C,) in
Grasslands of N & S America.

Change of C3 grass :
B Decrease >20% Based on:

B Decrease 10-20% e GCMs

Mo change

B Increase 10-20% e Relative Abundance Equations
I Increase >20% precip, temp, soil water

Change of C4 grass
B Decrease >20%
B Decrease 10-20%
| No change

I | Inerease 10-20%
I Increase >20%




Arthur, Nebraska
Period-Mean Annual Temperature
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Prairie Heating & CO,
Enrichment (Cheyenne)

c (current) & C (high) CO,
t (current) & high (T) Temp

Heat ce
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Prairie Heating & CO,
Enrichment (Cheyenne)

c (current) & C (high) CO,
t (current) & high (T) Temp

Heat can
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Arthur, Nebraska
Period-Mean Annual Precipitation:
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IMPLICATIONS OF {

Longer growing § on o
Desiccation due a warming

Altered hydrologic cycle .--i’

atmosphere holds more water vag
intense rainfall events . <

I.‘

timing (altered seasonal preC|p| ation;
earlier loss of snow pack) :
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\/hat About Weeds?
helimate change
2 [nvasion?

for native
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Dukes and Mooney 1999, Trends in Ecology and Evolution 14:135 |



Recent Trends




Precipitation {in,}

Period of Record : 5/ 1/1929 to 12/31/2687

ARTHUR, NE (250365)
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Day of Year

Average Total Monthly Precipitation
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ARTHUR, ME (250365)
. Period @ 5/ 1751923 to 1273172007 .
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4 of Days with Precipitation > or = 1.00 (in) - Ann
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Departure from Normal Temperature (F)
1/1/2003 - 12/31 /2003
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Generated 11/3/2004 ot HPRCC using provisional data. MOAA Regicnal Climate Centers




Departure from Normal Temperature (F)
1/1/2004 - 12/31 /2004
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Ceneroted 7/20/2005 at HPRCC using provisional datao. NOAA Regicnal Climate Centers




Departure from Normal Temperature (F)
1/1/2005 - 12/31 /2005
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Cenerated 5/12/2006 at HPRCC using prowvisional data. MOAA Regicnal Climate Centers




Departure from Normal Temperature (F)
1/1/2006 - 12/31 /2006

Cenerated 3/12/2007 at HPRCC using prowvisional data. MOAA Regicnal Climate Centers




Departure from Normal Temperature (F)
1/1/2007 - 12/31 /2007

& |
B e A
' '* [ BN VD ]

Generoted 9/17/2008 ot HPRCC using provisional doto. MOAA Reqgicnal Climate Canters




Departure from Normal Temperature (F)
1/1/2008 — 12/31 /2008

Cenergted 1/5/2009 ot HPRCC using provisional data. WAL Regicnal Climate Centers S




ARTHUR Root Zone Soil Moisture valid I/1/2006 - 12/3172006

ARTHUR Root Zone Soil Moisture valid 17172007 - 12/3172007
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L Predictive Web-based
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U.S. Drought Monitor ’="an2%.2%
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Intensity: Drought Impact Types: ol
| | DO Abnoermally Dry r~' Delineates dominant impacts
[ ] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands)
B D2 Drought - Extreme H = Hydrological (water)
B C4 Drought - Exceptional
USDA g __
The Drought Monitor focuses on broad-scale conditions, _ mal¥ Drought Miiigatien Oaniar
Local conditions may vary. See accompanying text summany
for forecast statements. Released Thursday, January 22, 2009

http'-‘-‘dmug ht.unl.edu/dm Author: Laura Edwards, Western Regional Climate Center
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Valid January 15, 2009 - April 2009
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- Drought to persist or
intensify

Drought ongoing, some _
improvement Depetis arge-scale irends based on subpecivedy dermved probabies quided
by short- and long-range statstical and dynamical forecasts. Short-term events
- Drought likely to Improve, - such as individual storms - cannot be accurately forecast more than a few days in advance
impacts sase Vs caution for appbcations -- such as crops — that can be aflected by such events.
Oingoing” drought aniss ane approcomatied from the Drowghl Maonidiar (D1 10 D mbensady)
Drought development For weekly drought updates, see the latest LLS. Drought Monitor. HOTE: the green mprovement
likely areas imply at least a 1-categony smprovement in the Drought Monior mtensity levels,
but do not necessarly imply drought elimmation.
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Lagged Averaged Soil Meisture Qutlook for End of FEBZ009
units: anomaly (mm;, SM dota ending at 20090125
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Vegetation Drought Response Index June 2, 2008
Complete

Vegetation Condition

Hl Exreme Drought

I severe Drought

I Moderale Draught .

O3 Frarovnt Vegetation Drought Response Index October 20, 2008

1 Near Mermal Complete

1 unusually Moist Veaetation Condition
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B Extremely Maoist Extreme Drought

[ outof Seasan Severa Draught

I water Maderate Drought
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Mear Mormal
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Extremely Maist

Out of Season
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Vegetation Drought Response Index August 11, 2008
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Vegetation Drought Response Index
Complete: Nebraska

Vegetation Drought Response Index
Complete: Mebraska

June 2, 2008

Vegetation Condition
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I Severe Drought

I Moderate Drought -
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Decision Support 3




Model Inputs

Site name:

Ranch size:

Animal type (e.g. cattle):
Weather type (e.g. historical)

Forage forecast

Weather forecast sources:

e.g. NOAA, NASA, IRl, OTHER
Forecast: V. Good, Normal, Poor

GPFARM-Range
Model

«————I

- The interface (next slide)
enables User to run the
PFARM-range on the web.




B Applet Viewer: Exercises.GPFARMAppletDesign.class

Wellcome to GPFARM Rangeland Model On-line
Please Input Your Ranch Information Here l/ First |/ Second |/ Third | Do Your Scenario Analysis Here

Wellcome to GPFARM-Range model on line. This interface would enable you to run the model using your ow|

Important Motes
Where is your Ranch/Farm located? Miles City

VAL~ A laesr el

What is the size of your ranch (ha)? (200

What animals do you rear? | Cattle || Sheep || Goats |

April Rainfall

Forage kg Stock Surplus kg

Cows 100 Bulls 10 Calves a0
Ewes Lamhbs Goats

Anirmnal Type Humber
Cows
20000.0 . -26950.0 Bulls
Stiers
Calves

Feeding system? Free-graze | |FeedLot

What soils occur on your ranch? @ Clayey ' Loamy (' Sandy

LT -- T B - TS B RIS

40000.0

How deep is your soil approximately? cm

10
1

=y
M

Select rainfall scenario? Very good || Normal || Poor |

-
(¥

140000.0 930200

-
-

Clik the RUN Button
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240000.0 193020.0

Give s Your Comments Here
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120000.0 Fanio.n
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Do the Next Section Only if you receive seasonal weather forecast
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What is next season forecast? Very good | | MNormal | | Poor

40000.0

]
-]

]
-

Input daily rainfall for the month April in mm

o]
-]

P
w

10000.0 Cheyenne -a6980.0

[
=

Designed by SGK Adiku

Applet started.
‘4 start




a) 3/1/83 onward .,.s. RMSE=179.0
| d=0.77

L

b) 4/1/83 onward ,. RMSE=151.8
*., d=082

c) 5/1/83 onward ", RMSE = 87.3

e NOrmal has. ., d9=0%4
e Driest ,;'
sesess \Wettest

O Observed
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d) 6/1/83 onward

0 —_— et
12/1/82 4M1/83 8/1/83 12/1/83

Date
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Riship!!!

Of [ivestock operations will
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M uestions?
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