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Decision-making for climate adaptation

The ranch-drought decision model

Jeff Lukas, Western Water Assessment
CIRES, University of Colorado Boulder

On behalf of the Climate Adaptation Decision Research Team:
Bill Travis, Trisha Shrum, Joe Tuccillo, Adam McCurdy

The Ranch-Drought decision project is a collaborative effort of the
Western Water Assessment, the USDA Northern Plains Climate Hub,
and the DOI North Central Climate Science Center, with additional
support through Earth Lab (CU-Boulder Grand Challenge)
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Drought decision making on the ranch

The basic decision problem is whether to change
management practices in the face of drought, by:

* Destocking drought-affected range and putting cattle
on purchased feed or rented pasture elsewhere

 Weaning calves and selling early (at lower weights)

e Selling part or all of the herd (calves and mother
cows) and re-building after the drought

Each decision has different financial and management
implications.
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Drought decision making on the ranch

Some other factors include:

Expectations about future drought conditions

Current market conditions, and potential
market response to drought

Potential insurance payments (e.g., USDA
RMA)

Possible drought aid

A classic case of decision-making under
uncertainty:

Will the drought continue, worsen, or

improve?

How will markets respond to adjustments
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Plenty of good advice is available from ranch and
range management experts

Managing Drought Risk on the Ranch

A Planning Guide for Great Plains Ranchers |

USDA. untod states oepastment ot Agrcatre
@l Risk Management Agency

Neanmsnv ]or

Lincoln

Managing your ranch during drought:
Impllccrnons from long and short run analyses

University of Nebraska - Lincoln |/ 6.7

National Drought Mitigation

Center

Available Online at:
www.drought.unl.edu/ranchplan

en, Christopher T. Bastian, W. Marshall Frasier, Michael

T Ll

Western Beef Resource Commitiee

Cattle Producer’s Handbook

Drought and Other Natural Disasters Section

Third Edition

1130

Drought Management Strategies
for Beef Cattle

John Paterson, Rick Funston, and Ren Caristrom, Montana State University
Greg Lardy, North Dakota State University

Drought develops progressively over time. Man-
agement of the ranch during a drought depends an the
halance between stocking density and the availability
of feed and water.

In the long run, yeu can help protect your interests
by sound planning to make your ranch decisions less
sensitive 10 drought. Early decisions need to be based
on what relief measures are potentially available on the
ranch, Among the important factors are:

« Guessing the expected duration of the drought,
+ The current water and feed inventories,

+ The hody condition of the cowherd, and

+ Financial resources available.

During drought, decisions may often bemade onemo-
tion ratherthan logic. The main goal is to make abjective
decisions and get skilled help when necessary from your
extension cducator, beef specialist, range specialist, or
agricultural consultant.

Effect of Drought on Range
Plants and Management

Drought is a serious obstacle to successful range
Tivestock Producers must how

drought affects plants, grazing animals, and livestock
management, and what options exlst Forage production
is dramatically, but lessonrange
in good and excellent ccological condition.

Theability of perennial plantsto recover after drought
is closely related to their vigor before and during the
drought. Excessive grazing (more than 60 percent of
current year’s growth) decreases the ability of some
plants to recover. Moderate use (25 o 55 percent) does
not seem 1o affect the recovery rate.

A drought may require that livestock numbers be re-
duced according to forage supply. Retaining a rofational

grazing system during drought is recommended over
continuous grazing because periodic rest helps plants
maintain vigor. Coneentrating more animals into asingle
herd is recommended aver having several smaller herds
because by having more animals in a pasture, the entire
pasture will be grazed more uniformly, and more use
will be made of the less-preferred plants. Other options
include grazing Crested wheat grass earlier and longer
than normal, because it is one of the plants most toler-
ant of grazing.

Another option is keeping cattle on irrigated or sub-
irrigated sites longer than usual. Fertilizer could be used
to increase forage produetion on many of these sites.
Fertilizer is a cash cost, however, and soils should be
tested before fertilizer is applied. Fertilizer needs mois-
ture to be available to the plant, and in times of extreme
dreught, this may net happen.

Initial Questions

The producers who survive best during drought are
those who adopt sound management and financial plans
and review them regularly. They make firm decisions,
and act quickly and early.

Keepalert foropportunities suchas leasing land instead
of buying fecd. Four factors that affect risk management
during a drought include:

1. The total population of cattle in relation to feed avail-
ability,

How widespread the drought-area is,

. The time of year and the likelihood of rain and return
to adequate feed supplies in your area, and
Evaluation of cash flow needs (borrowing your way
through a drought to maintain traditional herd size
may inhibit long term profitability).
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The most common advice is to make decisions earlier,
be more adaptive, reduce pressure on the range—
which is good for the enterprise and range ecology

But what can help ranchers make this choice earlier in a drought?
And what if the drought improves or abates?

* Better information (on both climate and market responses)
e Efficient decisions and risk management (decision support)
e Risk mitigation tools (e.g., insurance)

We test these with an integrated ranch-drought decision-model
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Drought Risk
Assessment

Climatological frequency and
intensity of past droughts,
measured by various indices

(PDSI, gridded Rainfall Index,
\ NDVI, EDDI, etc).

Drought Calculator
Forage calculator tool adapted
from the USDA/Agricultural
Research Service state drought
calculators (implemented for

\ Colorado)

INPUTS:

Weather & climate

f data, forecasts, and
| local, real-time data on
rainfall, soil moisture,

forage

OouTPUTS:
Probabilities of
conditions (e.qg.,
forage) and outcomes
(e.qg., weight gain)
over the decision time
frame

The structure of the current
ranch-drought model (2.0)
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Ranch Decision Model
Simulate alternative drought decisions and

their effect on calf weight gain, costs/losses,

income and net worth. Adapted from

"Strategies for Beef Cattle Herds During Times
of drought, v. 2012", by Jeffrey E. Tranel, Rod

Sharp, & John Deering, Agriculture and

Business Management Economists, Colorado

State University, Extension Service

" Market conditions:
sale, feed, and
pasturage prices

Long term
Weather and
vegetation data
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Ranch-Drought Decision Model 2.0 implemented in Excel

@9~ = Ranch_Drought_2.0.xlsx - Microsoft Excel - X
- Home Insert Page Layout Formulas Data Review View Add-Ins [ O o @B R

&1 Protect and Share Workbook
# Allow Users to Edit Ranges

YW 5 mame

iZ» Show All Comments

B @ o

Spelling Research Thesaurus | Translate | New Previous Next Protect Protect  Share N
Comment 5 Show Ink Sheet Workbook Workbook Lg2 Track Changes ~
Proofing Language Comments Changes
H4 v f ~
=
E 2 G H | J K L M N o} B Q R S T u v w X Y Z AA AB AC AD AE =
4 —] 1
5 Insurance [No Insurance 200,000 200000
6 Year One
7 No Drought 40,136 56,400
8 Drought Ni 102,968 9,028 150,000 150000
9 1 200: Buy Feed 31,540 (62,400)) 4
10 Rent Pasture 36,699 (57,241)|
11 Sell Cows/Replace 160,615 66,675 100,000 100000
12 aght) 1 Sell Cows/Dont Replace [ 160,615 | 66,675 g oot
13 ision) 12| Year Two amm Dr ought No-Adaptation|
14 1 No Drought 37,780 | 54,184 £ 50000 € 50000 — et
. s BUY Feed -
15 Drought Ni 56,988 53,777 H v = > /
16 Buy Feed 79,882 49,644 K] e RNt Pasture é ° I
17 Rent Pasture 79927 | 49979 H 0 saic < '
e Sl Coves/Replace
18 Sell Cows/Replace 44929 1,947
19 600 Sell Cows/Don't Replace 43972 43,167 s Sl Cowis/Don't -50000 V
20 1,200 Year Three -50,000 Replace 4
21 i cow) $850 No Drought 38,104 54,648
22 1aNormal Year 15 Drought N 52,551 | 54,239 100,000 | +100000
23 $500 Buy Feed 52,134 51,858
24 Rent Pasture 52,179 52,208 -150000
25 Sell Cows/Replace 59,316 60,663 -150,000 q,;'\& ~ a 5 » “
26 Sell Cows/Dont Replace 15,916 1,361 ﬁ\ ~ h% k] ™ o b\o‘) vear
27 Year Four B Year <
28 age 94%) No Drought 38,430 55117 <
29 Sold 75% Drought No-Adaptation 39,258 54,704
30 {lbs) 375 Buy Feed 38,838 53,790
31 g (lbs) 600 Rent Pasture 38,883 53,861
32 Sell Cows/Replace 46,082 61,184
33 nd) Sell Cows/Don't Replace 2,310 372
34 $1.45 Year Five
35 5 Year) $1.32 No Drought 38,760 55,589
36 r2) $1.31 Drought No-Adaptation 102,809 55,173 Change in Net Worth Over Five Years
37 123-5) $1.31 Buy Feed 102,386 54,252
38 Rent Pasture 102,431 54,323 No Drought Drought No-Adaptation BuyFeed  Rent Pastur: Sell Cows/Replace Sell Cows/Don't Replace
39 Sell Cows/Replace 109,692 61,708 Insurance |$ 127,854 | § 238,550 $ 204392 [ $ 208,054 [ $ 283,867 [$ 116,626
40 Sell Cows/DontReplace | 65,544 1,384 No Insuranc{ § 184,606 | § 150,980 |'s 76,659 |5 82386 S 168,306 [s @012
41
42 $100.
43 $16.49 Results (Year-End Net Worth) Insurance No Insurance
44 |Money |
45 \oney 5 Insurance [No Insurance |
46 s (per cow) 30 Year One 850,000 | 850,000
47 3 & State) 19% No Drought 537,533 548,690 |
48 Drought Ni 580,636 | 516,193 800,000 | £00,000
49 Buy Feed 531,637 | 447,600 / |
50 Rent Pasture 535,176 452,759 750,000 ‘ 750,000
51 Sell Cows/Replace 620,182 555,739 ,// |
52 2s,2=No) 1 Sell Cows/Don't Replace 531,637 479,239 700000 ./ | 700,000 —-
4 4 » M| User Interface Drought Calculator-Colo Ranch Precipitation Ranch Strategies Range Insurance Calculator Insur Rainfall Index ¥ m 4 |
Read | [Eom % -
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R version with more extensive simulation being developed
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Five-year runs for a 600-head cow-calf operation accessing 8,000
[insured] acres in eastern Colorado without PRF insurance
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Anhual profit 2002 drought year thru 2006---\Without insurance
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Five-year runs for a 600-head cow-calf operation accessing 8,000
[insured] acres in eastern Colorado with PRF insurance
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Ongoing and future directions

 Examine the value of additional information (VAI) in
decision-making (drought indices, drought forecasts, soil
moisture obs)

e Assess the ranch outcomes when the RMA PRF
insurance payouts are pegged to different drought
indices (USDM, EDDI, NDVI, etc.)

* Invite ranchers to participate in simulation experiments
at CSU/NC CSC’s RAM visualization studio

* Tune the model for different states/ecoregions?




