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Problem :how m uch foragew illIThave in 2023?
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Which one am T
going to have?

(and can | know in
advance?)

'Bemg adaptahle allows you to thrlve
in hlghly-enwronments 3&“‘*;"

RE S ILIENT @ uvzsmcx AND RANGE % Northern Plains Climate Hub
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December 05, 2022

@ GRACE-Based Shallow Groundwater Drought Indicator

Problem 2:
W hich
productdo

T look at?

Vietness percertiles are relative o the period 1848-20132
Coll Resalution 0 125 degrees
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Outline

What can I expect in
range conditions in

the upcoming Colorado Agriculurl =
growing season? B DN %%!‘
ROUGH]

HANDBOOK

i
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W hatwe can (and
can't) leam from

long-term forecasts
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Three M onth Outlook

(® Seasonal Temperature Outiook &

Valid: Dec-Jan-Feb 2022-23

F T 'ssued: November 17, 2022
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@ Seasonal Precipitation Outlook @

Valid: Dec-Jan-Fab 2022.23
Issued: November 17, 2022
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Available at: https://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=1

Three M onth Outlook

Valid: Dec-Jan-Feb 2022-23
Issued: Novernber 17, 2022
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@ Seasonal Temperature Outlook @
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Available at:
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/sea

sonal.php?lead=1

W hatittells you

*  Probability of above or below average conditions
occurring.

*  The darker the color, the higher the likelihood of an
outcome.

W hatitdoesnottellyou

¢  Does not tell you what is average.

¢  Does not say how much above or below normal
temperatures or precipitation will be.

* Does not indicate the onset or recovery status of
drought.
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Drought
Outlook

“La Nifa conditions are expected to
persist through winter, but will likely
return to ENSO-neutral conditions by
spring. NOAA December precipitation
forecasts suggest an increased
probability of above normal
precipitation for most of Utah and
Wyoming, while probabilities for above
normal, below normal, and equal
chances are split for Colorado. ”

https://wwa.colorado.edu/resources/inte
rmountain-west-climate-dashboard

Available at:
https://www.cpc.ncep.noaa.gov/product
s/expert_assessment/sdo_summary.php

U.S. Seasonal Drouﬁqht OUHOOK 114 tor pecomber 1, 2022 - February 28, 2023
e Valid Period Released November 30, 2022

Consistency adjustment
based on Monthly

Drought Outlook for
December 2022

Depicts lrge-scale trends based
onsubjectively derived probsbilities
qQuided by short- and long-range
statistical and dynamical forecssts.
Use caution for spplications that

can be affected by short lved events
"Cngoing” drought areas are.

based on the U.S. Drought Menitor
sress (intersites of D1 1o D4).

NOTE: The tan sress imply st lesst
= T-category impravement in the
Drought Monitor intensity levels by
the end of the period, sihough
drought will remsin. The green
areas imply drought removal by the
end of the periad (00 or none)

. Drought persists

Author:
Adam Allgood
NG AAMNWSMNCEP/Climate Prediction Center

Drought remains but improves

Drought removal likely
Drought development likely

&

http://lgo.usa.gov/3eZ73
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11
Available at:
. https://climate.colostate.edu/normals_stn_sel
now you reglornl set i
|
A dry forecasthas a bigger im pactduring a
m onth/ season thatis clim atologically w etter.
STEAMBOAT SPRINGS, CO US BRI(_]G_SD_ALE, cous
Precipitation Normals Precipitation Normals
3.2 32 2.4 16
_ 24 o 24 5 ~ 18 12 5
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< o8 s = * os 4 =
0 0 0 | | | | | | | | 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precipitation -8~ Total Acc Precipitation - Total A ion
* Pretty much any time of year, a dry forecast could become quickly * in the spring and summer, this will quickly lead to large precipitation
problematic. deficits that could be hard to recover.
« Dry in the winter could inhibit accumulating snowpack * in the winter drier than average is probably more common than
* Dry in the summer could dry out soils being wetter than average.
12
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Three M onth Outlook

(® Seasonal Temperature Outiook & (& Seasonal Precipitation Outlook &

Valid: Dec-Jan-Feb 2022-23 Walid: Pa: Jan-Fab 2022-23
ssued: November 17, 2022 i Issued: November 17, 2022

Available at: https://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=1
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East Slope -
Tools for prediction

range conditions

Photo Credi: M elissa Johnston
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Can w e use long-term clim ate Info to predict forage production?

Cows in 1950 (left) and in 1956 (right) on heavy grazing intensity pasture du

o £
Ci = SN "‘

ring three decade-long cold Pacific Decadal Oscillation phase. Taken at the

Central Plains Experimental Range of United States Department of Agriculture-Agricultural Research Service (USDA ARS) near Nunn, Colorado

15

Pastures atthe CentralPlains Experim entalRange during the
currentw arm Pacific DecadalOscillation.

Heavy stocking, 0 33
AUM /acre

Photo credits:Edw axrd J.Raynor (left,m iddle),M elissa Johnston (right).

M odemte stockihg,
022 AUM /acre

Lghtstocking, 0 17
AUM /facre

16
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Sea surface tem perature
im pacts clim ate in Colorado

E1N ifio/ La N ifia Pacific DecadalOscillation
* Equatorialregion of the Pacific * W est Coast in the Pacific Ocean
* Switches on 1-3 yr tim e scales e 10 - 30 yrcycles

* Cold phase can lead to high variability

Short
answ er:

Yes.

Long temm forecastexpbmned
70% ofthew eghtgam n the
78 -yearexperi ent.

OriginalPublication :Raynor,E .J.,Demer,J.D ,Hoover,D .L. Parton,W .J.,& Augustine,D.J.(2020).
Large-scale and localclim atic controls on large herbivore productivity :im plications foradaptive
rangeland m anagem ent.Ecolbgicaldpplications,30 (3),e02053 .




Long
Answ er:

How ?

Photo Credi: Niok Kaphn
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Using Long -Termm Forecasts ForEarly W aming

Pacific
Decadal
Oscillation
Phase

El Nifio
Southern
Oscillation
Phase

Y
( ElNifio
~ 7’

~

Neutral El Nifio

Local
Precipitation
Amount

Average
.
} ]
Decrease Maintain Increase : ¥ = | Decrease
i : (Lighter)

[

Stocking
Decision
Relativeto [
Moderate

Decrease

Maintain Increase Increase

E.J.RaynoyDemer, J.D ., Hoover, D .L.,Parton, W .J.,and Augusthe,D .J.2020 .Lamge-scak and bcalcln atic contiok on hige herbvore productiviy: in plcatbns foradaptive rmngelnd
m anagem ent. EcobgialApplcatons 30 ¢)02053.101002 kap 2053
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W here can Igethfoon ENSO?

A

Mational Weather Service

01 NationalW eather Nzt Climate Prediction Center

Site Map . Organization

Service, Clim ate
EL NINO/SOUTHERN OSCILLATION (ENSOQ)
DIAGNOSTIC DISCUSSION

imsuad by
CLIMATE PREDICTION CENTER/NCEPR/NWS

8 December 2022

Prediction Center

http s '//W WW .CpC.cep noaa.gov ENSO Alert System Status: La Nifia Advisory
h:f_}m La Nlna |s enpected to contlnue into the winter, with equal chances of La Nifia and ENSO-neutral during
| 2023, there i= a 1% chance of ENSO-neutral.

/products/analysis m onitoring/

age soa surface
3. Al of the latest weekly Nifa index val

persisted In the central and eastern Pacific Ocean during the past month [Fig,
e near -1.0°C, except for the Nifio-1+2 index which was at -0.59C
ure anomalies weakened on of the above-

n and ific a WeaNErIgE LEMpEratures Jrass
d upper-level wester nalies were evident across
onitinued to shew suppressed convection over the

Lowe-level easterty wind anoenali
most of the equatarial ;gul’u. throughaut the month. The corvection patt
western and central tropical Pacific and enhanced convestion over Indonesis
system continued to reflect La Nifia

enso_advisory/ensodisc.htm 1

&1, Qerall, the coupled ocean-simasphere

The mast recent 181 plume indicates th
sdel averages, UNSO-neutral is faver
Feliruary-agril 2

by tha Northarn mml:pmn 3. 3
cantins Inta tha wintar, with aqual chances of La Hifia and FHSO-neutral during January-March 3023, Tn Fabeuary-apeil 2023,
thare is 3 71% chance of ENSO-neutral [Fig. 7]

W here can Igetnfo on the Pacific Decadal
Oscillation?

Pacific Decadal Oscillation (PDO)

01 NationalOceanic and By e
Atm ospheric e o
Adm inistration

20 ey n'w'v'w‘”' ALl 'r'"""11"""III'W'W’“"W"rr'ml"" iy "ﬁ e
https://www ncdcnoaag %
ov/teleconnections/pdo/ g2

eo

Jan 1370 Jan 1380 Jan 1910 Jan 1830 Jan 1850 Jan 1870 Jan 1980 Jan 2010
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Above-Normal

Percent Change in 2019 Predicted ANPP compared to 1981-2018 mean ANPP
Assuming Above Normal April-August Precipitation (%)
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Near-Normal

Percent Change in 2019 Predicted ANPP compared to 1981-2018 mean ANPP
Assuming Normal April-August Precipitation (%)
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Grass Cast

https://grasscast.unl.edu/Outlook.aspx

Below-Normal

Percent Change in 2019 Predicted ANPP compared to 1981-2018 mean ANPP
£l ion (%)

Below Normal

[~Percent (%)
. - 30
3010 15
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Sto+5
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B +15 to +30 _ e
. - 30 X .
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Fosncact dst: Anel 3 5010 E-

The tool uses information about soils, plant communities, and up-to-date weather information. It combines this with three future possible
precipitation scenarios (above, near, and below average), forecasting grass growth for each situation.
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W est Slope

(it’s com plicated)

12/14/2022
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month of maximum average precipitation

‘The EN SO signal,
though ityields

m ixed and

som ew hat
inconsistent
results,is the best
w e have tow ork

w ith rightnow ”

Drought Handbook
Available at droughtadvisors.org

Jan Feb Mar Apr May Jun Jul Aug

p: Russ Schumacher/Colorado Climate Center
PRISM climate group (prism.oregonstate.edu), 1991-2020 normals

25
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Generalized Forage Production Growth Curve as Percent-of-Total for the Western Slope
14

13
12

11

o N 00 W

% Production

w B

50% 75%| 90%

1/1 1/31 3/2 4/1 5/1 5/31 6/30 7/30 8/29 9/28 10/28 11/27

W estslope

More predictable than the eastern plains (but less productive)

% of the production on average happens by the end of June. June is usually our driest month.
Figure: Grace Campbell, the National Drought Mitigation Center

12/27

26
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Triggers:Forage Production
W here are you relative to average'’?

Blue line is 2010, black

~60
g line is current in 2022
®
@
£40
S
e
3
220
e
=8
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Long-term average 150% of long-term average 125% of long-term average 75% of long-term averag

From: https://rangelands.app/production-explorer/

50% of long-term average

27
Triggers:Forage Production
' /
W here are you relative to average’?
500
2400
8 Blue line is 2010, black
4300 line is current in 2022
| =
2200
o
=]
g
2100
Q.
0
Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec
Long-term average 150% of long-term average 125% of long-term average 75% of long-term averag
50% of long-term average A
From: https://rangelands.app/production-explorer/
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Outline What we can (and can’t)
learn from long-term
forecasts

What can I expect in
range conditions in

the upcoming Interpreting forecasts for
growing season? your region

Tools & resources

29

Using Production Info n Drought Planning
FORAGE LIKELIHOOD
PRODUCTION jOF SCENARIO Azé'll:',l-[)l\l\/lE
ESTIMATE AS OF (date)
BEST CASE 700 Ib/acre total April 1?2 April 15?7 If scenario looks likely, will cull steers by X%......
2021 210 Ib/acre May 1?7 or,
available
AVERAGE | 500 Ib/acre total cull to base herd
CASE 150 Ib/acre Or 22777772
2021 available
WORSE
CASE 200 Ib/acre 9
2021 60 Ibs/ acre available °

30
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AdditonalResources

01 DrughtHandbook - drughtadvisors.org

02 W eather& Clim ate
* Cobrado CIn ate Center,DoughtUpdate page

* htem ountai W estC Iin ate D ashboard

03 Eastem Plains
* FactSheet‘“Early W amihg orStocking Decisbns

In Eastem Cobmado” and ArtofRange podcast

* Grass Cast

04 W estem Slope
* Rangelnd Analysis Phtfom

31

s#3 COLORADD STATE UNIVERSITY Rocky Mountain
a

%977 EXTENSION ﬁ._\%F rmers Union

COLORADD DROUGHT ADVISORS DROUGHT PLAN PROGRAM ~ WHO WE ARE ¥ TRAININGS/WEBINARS ¥ RESOURCES ¥  IMPACT CONTACT

Drought Advisors is a network of professionals committed to
improving access to technical resources for drought preparation and
response among Colorado producers.

DroughtAdvisors

Resources,w ebinars, handbook (!!!),allthe things....
droughtadvisors org

32
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Key Take-Aw ays

So you're telling me 01 Nolcryse=lbail

e Atthk ponti tine, Idon‘tknow what's goihg to
happen

* Butsom e gudeposts and resources

02 Range of possible outcom es

dim Inishes at tim e goes on

o ™
s, 03

SO

There's a Chance?

Know yourcriticalm onths

MakeAGIF.com

33

Thank you

Contact

Retta Bruegger

retta.bruegger@colostate.edu

970-988-0043
https://rangemanagement.extension.colostate.edu/

COLORADO STATE UNIVERSITY -
EXTENSION ¥

VR
..'-1"!.1!! KA ul o&h‘n\L'& L ]Mj
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