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Road Map

* Droughts & Deluges: Past
& Present

 What management
strategies have ranchers
used in recent droughts?

 What drought
management strategies
are underutilized?

* Droughts & Deluges:
climate change and the
future




Palmer Drought Severity Index

1895-1995
Percent of time in severe and extreme drought

% of time PDSI = 3

[E] Less than 5%
[[]5% to 9.99%
10% to 14.9%
I 15% to 19.9%
. 20% or greater

SOURCE: McKee et al. (1993); HOAA (1990); High Plains R egional Climate Center (1996)
jectit the Nati itigation Center
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Grasslands of the Great Plains




Interannual Variability

Roswell, NM
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Interannual Variability

Central Plains Experimental Range, CO
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Forage Production Variability
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20th Century Droughts

 Three most severe
drought years in the
20" century




215t Century Drought

KACHERGIS ET AL.

A

Fig. 1. (A) Much of the United States experienced drought (orange: moderate; red: severe; purple: extreme) in
August 2012 according to the Palmer Drought Index, an indicator of long-term drought. (B) Most US counties
were digible to receive drought disaster assistance after the 2012 drought, shown by drought disaster
designations (red) and contiguous areas (yellow) in February 2013. Source: NOAA National Climate Data
Center; USDA Farm Services Agency.



215t Century Drought

» Similar precipitation defecit
as 1930’s drought
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Droughts in the Shortgrass Steppe over the past 10,000 years
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Figure 3.8 The percentage of C, vegetation versus time as
calculated from stable C isotope ratios and "“C dates, CPER and
central Great Plains sites. (After Kelly et al. {1991b].)




Droughts in the Shortgrass Steppe over the past 10,000 years
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STAMPEDE By Jerry Palen

“It'd be nice to just get back to
a normal ‘droughty’ year.”



Current Conditions

Valid 7 a.m. EST

U- Sl D r o ug h t M On i tor (Rle;l)eiscegmgs?lzy,zf;ef 9,123;4)

Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

Author:
Anthony Artusa [] D1 Moderate Drought
NOAA/NWS/NCEP/CPC 1] D2 Severe Drought

I D3 Extreme Drought

I D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may

vary. See accompanying text summary for
forecast statements.

USDA 1D R\ D
http://droughtmonitor.unl.edu/




What Drought Management
Strategies do Wyoming Ranchers
Use?

i
RANGELAND DECISION-MAKING
Wyoming Stock Growers Association - Winter 2012 SWVZ?




Drought Planning

How many producers had a drought
management plan?
60%

4 in 10 producers do
not have a drought plan

Kachergis et al. Ecosphere 5(6):77.
http://dx.doi.org/10.1890/ES13-00402.1



Drought: Opportunity?

“..instead of seeing it (drought) as an obstacle, you see it as
a catalyst to make changes you might not ordinarily do.”

Drought as a
Change Agent

“So the last drought was just an expensive education to
do something different. | think anybody that went through
the last drought and didn’t do something before this
drought is crazy. And | think most people are doing
something.”




Drought: Preparing?

"...we do have a drought plan,
It’s kind of pessimistic plan in
that you just figure the drought :
IS going to be here perlodlcally
and you keep things at a
conservative level, so when
It does come it doesn’t hit so
hard. Not that we aren’t
affected, but we aren’t
affected as much.”

“That's why we run a smaller
cow herd. That's why we’re
kind of under stocked.”



Drought: Flexibility?

“...if you have more of a diverse type of
livestock (enterprise), your options of
being able to de-stock are so much |
easier so when you have this abrupt *
drought...when you have a diverse
group of cattle... you're not looking at
trying to get rid of pairs, which is hard
to do right now. Yearlings are a lot
easier to unload, so that’s just another
reason | have gone the way I'm going
is it makes you more flexible in those
decisions.”




c Drought preparation Drought response

Reserve forage supply Ranch Reduce forage demand
A . — Reduce herd
. Stock < e :
P roaCtlve conserva- | E;"-'J size: 80%
= tivelv: 48% mA I E:—‘] .
and reactive it L e
d h t Rest pastures: [:._-1 E, early: 47%
I'Oug 47% i Im\;-fh | Sell retained
management Grassbank: vearing S
22% \ livestock: 24%
Strateg 1eS Increase forage supply
Va_"y stocking rate \ . Purchase feed:
with forage supply § N T i b 63%
Incorporate ARSI A 7 an Rent additional
Limited use —> PR D RN o = pasture: 42%
livestock: 28% v s AR
Currently but % Rt SR Move livestock
I Use weather TN RSN to another
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- e ol  2djust stocking .
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T I ist : 23% in a feedlot:
flexibility SRR e,
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d Drought impacts
Kachergis et al. Graz.ing 'c:.;\pacity 75:6 Irrigation Yvater ?vailability 47:%
Ecosphere 5(6):77. Profitability 54% Calf weaning weights 36%

Winter feed availability 53% Livestock reproductive rates 20%



Evaluating Ranching Strategies i
the Southwestern US

Hailey Wilmer & Maria Fernandez-Gimenez,

* |nterviewed 27 ranches in New Mexico, Arizona, &
Colorado

* Research questions:
— Do distinct approaches to ranch management exist?

— Do these approaches differ in their approaches to
drought decision-making?

* |dentified 4 approaches to ranching based on
motivations, tenure, & info sources



Type of Long-Term Next- Second- Life-long
Management Managers Generation Career experimenters
Innovators Innovators
Goals Maintain Improve and Emphasize Emphasize mastery,
sustainability of build efficiency | natural resource | experimentation,
current multi- into existing conservation, adaptation
generational system ranching
operation lifestyle
“seen a lot of Leaders or Rely on “Drought is the new
droughts” members of Extension and normal.” Use diverse
community & research input network of scientists,
social networks lawyers, politicians,
national producer
groups
Drought Conservative Track forage Monitoring used | Emphasize quality
decisions stocking - Hold on | while to plan for over quantity, build

to the herd;
numbers do not
deviate except in
severe drought

minimizing
financial loss:
Cull, seek
alternative
forage, help
neighbors do the
same

drought, rely on
other income

marketing programs;
willing to make big
changes in calving or
grazing (adaptive
management)




Dealing with Temporal Variation

 Be conservative

* Track it

* Predict it

» Use spatial variability



Dealing with Temporal Variation

* Be conservative (manage for reserve forage)

— Conservative stocking rates to match forage supply in average or below-
average years

— Resting whole pastures in average or above-average years (grassbanking)



Adaptive Grazing Management Experiment
///A Adaptive Grazing Management Pasture

Traditional Grazing Management Pasture
D Central Plains Experimental Range bounda

”///] Prairie Dog Treatment Pastures
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Adaptive Grazing Management Experiment
///A Adaptive Grazing Management Pasture

Traditional Grazing Management Pasture
D Central Plains Experimental Range bounda
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Dealing with Temporal Variation

* Track it (match cattle numbers to forage
availability)

— Reduce herd progressively with increasing drought
— Add/remove forage quickly (e.g. lease land, buy feed)
— Proactively develop capacity to remove/add animals quickly



Track it: Proactive Management

* Flexibility in splitting forage
between cow-calf and yearling
enterprises to manage climate
variability risk

— Flexible stocking with high
quality precipitation forecasts
could double economic returns

« Torell et al. 2010 Rangeland Ecology
and Management 63:415-425.




Dealing with Temporal Variation

Experts
say rainfall
may lessen

drought

By JuliaGlick
The Associated Press

* Predict it



Predict it: Current Conditions ‘

Valid 7 a.m. EST

U- Sl D r O ug h t M on i tor (RBegsiSmu?s?lzuzl;ef 9,120414)

Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

Author:
Anthony Artusa [] D1 Moderate Drought
NOAA/NWS/NCEP/CPC 1] D2 Severe Drought

[ D3 Extreme Drought

B D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may

vary. See accompanying text summary for
forecast statements.

USDA D @
http://droughtmonitor.unl.edu/




Predict it: Current Outlook

Vegetation Drought Response Index December 1, 2014
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Predict it: Current Outlook

2014 Vegetation Drought Response Index (VegDRI)

ZUSGS

science for a changing world
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Predict it: Current Outlook

U.S. Monthly Drought Outlook

Drought Tendency During the Valid Period
Valid for December 2014

N,
- Drought persists or  Author: Rich Tinker, Climate Prediction Center, NOAA Dg
intensifies http://www.cpc.ncep.noaa.goviproducts/expert_assessment/mdo_summary.html

Droug ht remains but :)epic’ts large-spa!e trends baseq on subjectively derived probabilities guided. by. ghort- and
. ong-range statistical and dynamical forecasts. Short-term events — such as individual storms —
improves cannot be accurately forecast more than a few days in advance. Use caution for applications
- ) — such as crops — that can be affected by such events. "Ongoing” drought areas are
Drought removal likely approximated from the Drought Monitor (D1 to D4 intensity). For weekly drought updates,
see the latest U.S. Drought Monitor.
Drought development NOTE: The tan areas imply at leasta 1-category improvement in the

|i|(e|y Drought Monitor intensity levels by the end ofthe period although drought will remain.
The green areas imply drought removal by the end of the period (D0 ornone)



Predict it: Current Outlook

U.S. Seasonal Drought Outlook

Drought Tendency During the Valid Period
Valid for November 20, 2014 - February 28, 2015
: Released November 20, 2014

KEY:

Drought persists or Author: Rich Tinker, Climate Prediction Center, NOAA Dﬁ,

intensifies http:fiwww.cpc.ncep.noaa.goviproductsiexpert_assessmentisdo_summary.htmi

Depicts large-scale trends based on subjectively derived probabilities guided by short- and
. long-range statistical and dynamical forecasts. Short-term events -- such as individual storms --
Improves cannot be accurately forecast more than a few days in advance. Use caution for applications

. -- such as crops -- that can be affected by such events. "Ongoing" drought areas are
Drought removal likely approximated from the Drought Monitor (D1 to D4 intensity).

For weekly drought updates, see the latest U.S. Drought Monitor.

Drought development NOTE: The tan area areas imply at least a 1-category improvement in the Drought Monitor
likely intensity levels by the end of the period although drought will remain.
The Green areas imply drought removal by the end of the period (DO or none)

Drought remains but



Dealing with Temporal Variation

« Take advantage of spatial variability



Spatial Variability in Precipitation

2013 Precipitation 2014 Precipitation
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Dealing with Temporal Variation

« Take advantage of spatial variability

— Understand sources and scale of local variabilty

« Rainfall: can be important in some years (e.g. across
distances of 5 miles, differences of 2 inches precip in 50% of

years)
« Soils/Topography

— Embraced by the "Next-generation innovator”

« Work with other ranchers (neighbors) to secure alternative
forage sources, share info



Third National Climate Assessment:
Droughts, Deluges and Extreme Events




Northern Plains:
wetter winters,
- springs, and falls,
and slightly drier
summers.

Southern Plains:
drier or no change in
all seasons.

Precipitation Change (%)

-30 -20 -10 0 10 20 30




Change in Frost-Free Season Length Change in Number of Frost Days
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warmer
growing
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with warmer
nights.



Adaptation to a Changing and
Uncertain Environment

* Dealing with Temporal
Variation:

» Track it

> Predict it

» Manage for reserves
» Use spatial variability

 Drought Management

Planning Resources:
» http://drought.unl.edu/ranchplan




Questions?



Timeline

Fall

Early spring
(mid April)

Mid-summer

Cow-calf only
“normal or wet year”

Sell steer calves, retain
heifer calves, sell open
cows

Consider resting
pastures for
improvement, adding
additional grazing
animals and plan to
breed all replacement
heifers

Relax about range
conditions and worry
about cattle markets
(calf side)

Cow-calf only “dry
year”

Sell steer calves and
bottom cut of heifers
calves, sell open cows
and poor performing
cows

Consider selling older
cows identified in winter,
plan to synchronize and
Al (or bull breed)
replacement heifers for
short time (week) and
then pregnancy test after
21 days to identify non-
pregnant heifers to sell

Consider early weaning
of calves to reduce
forage demand by cows,
pregnancy check cows
early and sell open cows
to further reduce forage
demand

Cow-calf with
yearling steers
“normal or wet”

Sell yearling steers,
retain steer and heifer
calves, sell open cows

Consider resting
pastures for
improvement, adding
additional steers for
grazing animals and
plan to breed all
replacement heifers

Relax about range
conditions and worry
about cattle markets
(both yearlings and
calves)

Cow-calf with yearling steers
“dry year”

cut of steer calves and bottom cut
of heifers calves, sell open cows
and poor performing cows

Sell yearling steers, sell bottom I

Consider selling rest of steer
calves (thus, no yearling steers
for grazing in this summer) and
older cows identified in winter.
Don’t buy new steers. Plan to
synchronize and Al (or bull breed)
replacement heifers for short time
(week) and then pregnancy test
after 21 days to identify non-
pregnant heifers to sell

Consider early weaning of calves
to reduce forage demand by
cows, pregnancy check cows
early and sell open cows to
further reduce forage demand



