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STATE & TRANSITION
MODELS

 Conceptual vegetation models
e Different succession models
e Depict changes rangelands

 Response to climate and/or
mismanagement



STATE & TRANSITION
MODELS *

e Aid land managers

 Anticipate consequences of
management decisions

e I[dentify management decisions
leading to desired outcomes
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What are the boxes

STATE

TRANSITION




BOXES

« VEGETATION STATES

— Different distinctive plant
communities that may exist on
an ecological site. Not easily
reversible

e Communities

— Changes in the dominant or
significant species. Easily
reversible
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ARROWS

e TRANSITIONS

—Events or actions that cause a shift
from one state to another. Not easily
reversible

° COMMUNITY PATHWAY ~ttcoccocooooooooooc >

—Changes In plant abundance. Easily
reversible
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Sideoats grama, other grasses o
Roads, Trails introduce lovegrass

False mesquite, shrub buckwh

5s invades
Other shrubs 1-10% Drought / Fire
Annual forbs & grasses fluctus : . bs mi t
(drought/ El Nino) Continuous heavy grazing D

Nauve prants persists in rock outcrops
and canyons

Fire/Drought/Grazing

<« Unknown Lehmann lovegrass more dominant
Shrubs succulents dominate with repeated fire

Lesser perennial grasses LEHMANN LOVEGRASS

Annual grasses fluctuate with climate
(drought/ EI Nino)

NATIVE GRASS, FORB _ _
HALFE SHRUB Drought, Climate Warming

D. Robinett, NRCS

\Continuous heavy grazing
vinusas anu mesyune 10-35%

\ Mimosas and mesquite sprout after fires

Unknown

Other shrubs/succulents 5-20%
Understory annuals and half-shrubs

a Trace perennial herbs

SHRUB INCREASE
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MILRA 41-3 (12-16""), Gramtic Hills

BOCT, other grasses 20-35% canopy
CAEFR, EEWE, 5-13% canopy

Other sklrubs-1-10% canopyr

Armal forhs and zrasses fhachiate with

climate (dwuzht / E1 Hin) la
F
: HCPC
.'_
Shrabs, macculents dommate plant 1b

conmmntty with lesser amonnts of
perenmial grasses. Arrmals* fhictuate
with clitmate [dionght fE1 Hma)
Mincr rveasion of wepodar m o=

Native grass, fort
Fire ! Drought / G

2a

Lelmmann lovegrass iiorades and
dominates the conmmmity.
Hatore perenmial heths exist only
1 mmor ariourts. Matoee plants
still persist in the plart conun.
due to oek oteop and canyons
With repeated fire, Lelunan
becomes more and more
donunart.

AMEBOARD ..

ne site, Other
N grass oCour
n limited areas.

Mimosas and mesquite, 10-35%; canopy
Other skoubs and mcoalents 5200
Mimosas and mesquite spront after fires.
Ammals* and halfshwbs donunate the
understory. Perenimal heths exist only

1 trace ammnds.

1b. Urknown. Possible herbicide treatrnent of exotics species and
seeding of natre grasses.

2a. CHG with drought, clireatic warming. Increase by mimosas
and [ or mescpute. Other shrubg and succulents can

Increase also. Shrubs quickly re-sprout after fire. Rermmant
pererrial grasses cannot re-colorize areas with sheub corpetition.
Zh. Urknowr, PSS with hetbizide shiab control. Possible

seeding of natre grasses, maintenance treatments for shrubs

Shrub Increase
Climatic warming

ifire, herbimide).

CHZ — contirmons heary srazing
PG — proper graming, no grazmg

*Mative aremals dorminart, CAEE - {alse mesqute, EFWE— slmab tuckwheat
may be patches of some non-natrees BEOEE —black grama, BOCT — sidecats zrama




ODbjectives

1. Use state & transition
models

— 1llustrate interactions
between climate
variability/change and
range management
activities
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ODbjectives

2. Explore how state and
transition models are
constructed

— highlight
strengths/weaknesses

— assumptions

— new Information needs
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ODbjectives

3. Assess needs
—research
—applications
—tools
— data
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Situation

« Small groups are management teams
1000 acre sacaton/loamy bottom parcel

e ‘birdseye view’ of 60-year management
period with 10-year decision windows

e parcel has been historically grazed (60 years)

e currently has stocking rates based on site
potential

e management objective (continued grazing or
towards protection) will be determined

» =
=
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What you need to play

e |Instruction Sheet

i
\

Climate Change and Rangeland Management: The Game of States and

Transitions

Objectives

Use state and transition models to illustrate the complex interactions between
climate variability/change and range management activities

Explore how state and transition models are constructed highlighting
strengths/weaknesses, assumptions, and where more information is needed to
make useful in everyday applications with respect to climate variability and
change

Assess additional research and application needs to integrate climate change
i inte range lanning and decision-making

Situation

Small groups are tasked to manage a 1000 acre sacaton/loamy bottom parcel of
rangeland over a 60 year period into the future taking into account changes in
temperature and precipitation. The parcel has been grazed for the past 60 years
and currently has stocking rates based on site potential. The overall management
objective (continued grazing or towards protection) for the parcel will be
determined in the initial steps of the exercize.

oes the game work?

How d

| & ‘ Climate Change & Range Management: The Game of States and Transitions

Each group will begin with their parcel at a discrete state. The initial state for the
first decision period will be assigned to each group. Disturbances, financial
condition. and overall management objectives will be determined by relling dice
and looking up numbers on a table

Climate data are presented in 10-vear decision pericds. Each decision peried has a
corresponding time series of artificial precipitation and temperature data
generated to simulate future potential climate changes. The precipitation time
series is very similar to seasonal precipitation amounts for Arizona for the past 60
vears with extended dry and wet vears included. The temperature time series 15
similar to Arizona seasonal average temperatuses for the past 60 years witha
linear temperature trend imposed. These time series are not meant to represent
climate projections for Arizona, but an artificial scenario that can be used in
simulating strategies under a changing climate.

Transitions are determined by analyzing the climate time series for each decision
period. Each group should discuss how the current state may transition to other
states with the interaction between disturbances and the climate time series over
the decision period. Will exceptionally dry or wet periods drive a transition to
another state? How may increasing temperatures interact with precipitation
amounts to affect soil moisture and vegetation condition?




What you need to play

e Worksheet

State and Transition-Climate rksheet Group Number Management Objective Desired State
Decisi N ial Endi
ecision i ) inancia . . nding
. Initial State | Disturbance )\ L. Management Decisions Reasons for Transition . =
Period CoNMition State

N

N
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What you need to play

Lookup Table

e Lookup Table

towards Standing
Number Once at Every Every
Rolled beginning decade decade
1 continued Good Climate & Wildfire
production
2 continued Poor Climate Only
production
3 preservation Poor Climate & Invasive Species
Introduction
4 preservation Good Climate & Insect/Small Mammal
Herbivory
5 continued Poor Climate Only
production
6 preservation Good Climate & Erosion from

Roads/Recreation

Management Options Relative Cost
Prescribed burning Low
Herbicide control of mesquite High
Herbicide control of non-native grasses High
Rock and wire gabions High
Earthen retention dams Medium
Seeding of sacaton High
Seeding of non-natives Medium
Grubbing High
Wood harvesting Low
Deferred rotation grazing (infrastructure in place) Low
Deferred rotation grazing (infrastructure not in place) High
Rest rotation grazing (infrastructure in place) Low
Rest rotation grazing (infrastructure not in place) High
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What you need to play

o State & Transition Model (Game board)

MLRA 41-3 (12-16"), Loamy Boettom

SPWT: 20 to 50%: canopy
Severe gully erosion
Watertable = 20 feet
Flooding reduced

SPWE-25-20% canopy
Anvmals (0-20%]
&
i HCPC i,
SPWE [25-80%) -—
Prosopsis sp. (1-15%) Zh
Sacaton Grassland

Eroded, Sacaton

Fire f Drought interaction

1a| T1p 6a Wh

3a b

Mesquite 5-20 % canopy
SPWE 540 % canopy
Other shoubs may be present

Johnsom grass, bhae
Panr, & bermmda
wiveo mesquite 1-15%

Mesguite, Sacaton Exotics

Hatpre and nom-native
Aremal forbs and grasses,
Trace amournts of sacaton
Other sloubs Oto 10%

Annuals *

Mesquite 20-80% cancpy

Crther shmibs and memlents 0-10%
Severe gully, streambark erosion
Watertahle at 25 to 50 feet

Ho floding

Eroded, Mesguite,
FO41XCI10AZ

5h
4b 5a Sc //

*Native smmmals dorminant,

may be patches of some romwnatires

la. Wesouite seed sonrce present or introduced. Lack of fire
for long periods of time. Iesguite increases to 20% canopy.
1b. Hetbicide or mechanical reans to reraove mesguite. PGNG
2a. CHG, Base level changes canse gully and head-weard erosion.
Flooding reduced, water-table lowered to =20 feet.
Zh. PG/MG, Wecharacal control of gullies at headeuts.
3a. CHG (managing for aromals), barming (to freshen SPWER) plus
CHG,; Hay towing, trigated cultivation and shandonrent.
Bage level changes in main strearn causes down-cutting and gully
forration on the floodplaiv, flooding reduced.
Sh. PGMG, Wlechardeal gully control measures.
Seeding SPWR. with weed control and water. Re-establish flooding,
da. CHG coupled with drought and, bming with low soil mo isture
Beduction of & horizon O and litter, cornpaction, sheet, rill
erosion. Reduced irdiltration, greatly increased rnoff
Runoff, and very lirited recruitrent of perennial grasses. Base
Lewel change in roain strearn canses downeutting in swales.
db. Mecharical/herbicide treatrment of shrubs to < 200 canopy.
Seeding of SPWER, maintenance treatiments for shrubs at 15 years.
Ilechanical control of gully eroeion. Re-establish flooding,
S5a. CHG, interrption of overland flow, diversion of ranodT,
Severe soil cormpaction fror traffic {Investock or equipment)
Base level changes in main strearn canses down-cutting and
guilly forration on the floodplain.
Sb. Wlechardeal control of gullies. Mlesqguite corntrol or wood
harvest with sturg treatients (herbicide). Re-establish flooding.
5. Wlechanical control of gullise. Mesquite control to = 15 % cove
Seeding of exotic grasses. Re-establish flooding.
fa. CHG combined with drought, burmang with low soil raoistire.
Plowing of sacaton for cultivation with subsecuent abandonrment.
Introduction or planting of seeds of exotic perennial grasses.
b, Herbicide control of exotic grasses, seeding of sacaton with
weed control and irvigation or flooding.

CHG — cortivuous heavy grazing

PG — proper graming, no grazing
SPWE - sacaton
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MLRA 41-3 (12-16"), Loamy Bottom

SPWE 20 1o 50% canopy
Severe gully erosion
Watertahle = X feet
Flooding reduced

Eroded, Sacaton

SPWER-25-20% caropy
Arpmals (0-2004)

'Y

i HCPC i.
SPWE [25-80%%) e
Prwosopsis sp. (1-15%4) zh
Sacaton Grassland

Fire / Drought interaction

1a| [1b 6a Wh

ia b

Mesqute 5-20 % canopy
SPWE 540 Yearopy
Cither slmubs may be present

Johnson grass, blhae
Panr, & bernmda
wiaro mesquite 1-15%

Mesquite, Sacaton Exntics

Matrme and non-native
Anrmal fovhs and grasses,
Trace amonrts of sacatom
Dther shrabs 0 1o 10%:

Annunals *

4b Sa S¢

4a

¥

5b

Mesquite 20-20% canopy

Cither slwubs and sacmalents O-10%
Severe gully, streambank erosion
Watertable at 2510 50 feet

Mo fhoding

Eroded, Mesquite,
41X CI10AZ

Sa

*Wative arpmals dorminat,

may be patches of some non-natores

la. Ilescoute seed source present or mtroduced. Lack of fire

for lorg penods of time. Ilesqute increases to 207 canopsy.

1. Hetbicide or roecharical means to rermosve mesquite, PGIHG
2a. CHG, Base level changes cause gully and head-ward erosion.
Flooding reduced, water-table lowered to =20 feet.

Zb. PGIMG, Iechanical control of gullies at headeuts.

3a. CHG (managing for anrnals), burning (to freshen SPWE) plus
CHG, Hay mowing, nrigated cultrration and abandomment.

Bage level changes in main stream causes dowrn-cutting and gully
formation on the floodplain, flooding reduced.

Zh. PGHG, Ilecharacal sully control measures.

Seeding SPWE. with weed control and water. Be-establish flooding
da, CHG coupled with drought and, barring with low soil moistore
BEeduction of & honzon Ol and htter, compaction, sheet, rill
erogion. Feduced mdiltration, greatly increased rnimoff

Bamoff, and veryr limited recruitiment of perermial grasses. Base
Lewve]l change in rnain strearn causes downeutting in swales.

dh. Ilecharacal/herbicide treatroent of shoubs to = 20% canopy.
Seeding of SPWE, maintenance treatments for shoubs at 15 years.
Ilechardcal control of gully erosion. Fe-establish flooding.

Sa. CHG, intermyption of overland flow, drersion of mnoft,
Sevvere soll compaction frora traftic (Inestock or equipmment)

Bage level changes in main stream canses dowr-cutting and

gully formation on the floodplain.

Sh. MWlecharacal control of gullies. Ivlescpute control or wood
harvest with sturnp treatrents (herbicide). Re-establish flooding.
Se. Ilecharacal control of gullies. Mesguite cortrol to < 15 % cove
Seedimg of exotic grasses. Re-establish flooding.

fia, CHG corabined with dronght, barming with lowr soil roisture.
Flowing of sacaton for enltration with subsecquent shandonrment.
Introduction or planting of seeds of exotic perenrial grasses.

k. Hetbicide control of exotic grasses, seeding of sacaton with
weed control and rrigation or flooding.

CHG — comtirmons heary srazings

P&H G — proper gramng, no srazms
SPWE - sacaton




What you need to play

Decision Window 1: 2010-2019

e Climate Data

Seasonal Avesage Temperateres

Seasonal Temperature Departurs from Avesage

ot
cENMaBRY

g
2
o
%L Winter | Winter Temp Summer Temp
g Avg Departure Summer Avg |Departure from| Summer Temp
'_“_-* Year |[Temp (°F)|from Avg (*F)| Winter Temp Rank | Temps (°F) Avyg (°F) Rank
20 44, -34 cool 70.7 -1.5 cool
20 44, -3.6 cool 72.2 0.0 near average
2012 51, 3.4 VETY wWarm T2.6 0.4 near average
2013 48. 0.6 mederately warm 71. -1.0 cool
2014 43.4 0.7 mederately warm 73. B near average
20 45.4 -2.2 cool 73. 3 moderately warm
20 489, 1. mederately warm T2 near average
\ 20 46, 0. near average 72.4 near average
20 50. 2, WETY Warm 73. T moderately warm
2019 48.3 0.6 moderately warm 70.3 -1.9 cool
Seascnal Total Precipitaton Seisenal Tola Preciplation Depatwe Som Avwrage
P i,
B B
f
WD G W@ W@ G N DM BT WM e P ETE T
aar
=
2 Wirter
= Winter Precip Summer
2 Total | Departure Summer Precip
o Precip | from Avg Winter Total Departure Summer
E Year {in) {in) Precip Rank|Precip (in)] from Avg (in) | Precip Rank
o 2010 8.5 2.64 very wet 6.5 -0.18 average
2011 5.1 -0.79 average 71 0.43 wet
20132 3.2 -2.67 very dry 5.8 -0.96 dry
20 8.2 2.38 very wet 7.0 0.26 average
2014 5.4 -0.49 average 6.9 0.21 average
2015 8.0 211 very wet 6.0 -0.69 dry
2016 T -0.12 average 5.5 -1.22 dry
2017 56 -0.24 average 7.9 1.14 wet
2018 5.0 -0.81 average 8.5 1.73 very wet
2019 12.8 6.96 very wet 8.0 1.33 very wet
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Overview

e Use a state & transition model as the
framework to discuss the complex
Interactions between climate and
management actions.

— Assigned Initial state
— 10-year decision windows

— Disturbances and financial condition are
determined by chance for each decision

»n =
| ———
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Overview

 Climate data are presented in 10-year
decision periods

— Artificial future time series created from
real Arizona climate data

— Same precipitation time-series structure
(interannual/interdecadal variability)

— 1° F/decade trend in temperature imposed
on historical Arizona time series

» =
=
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Overview

 Transitions are determined by analyzing the
climate time series for each decision period

— Patterns in temperature and precipitation (wet vs.
dry periods)

— Seasonality (winter vs. summer)

— Interactions between temperature and
precipitation (higher temperatures mean higher
evapotranspiration rates)

— Interactions with disturbances and management
actions (financial condition governs possible
management actions)

 Results from each group are discussed and
transcribed at the end of the breakout period.

\
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BOCT, other grasses 20-35% canopy
CAEFR, EEWE, 5-13% canopy
Other sklrubs-1-10% canopyr

Armal forhs and zrasses fhachiate with

climate {dwmght £ E] Hmo)

F

; HCPC

v

Shrabs, macoulents dommate plard
conmmntty with lesser amonnts of
perenmial grasses. Arrmals* fhictuate
with clitmate [dionght fE1 Hma)
Mince 1rerasion of woody plants

Native grass, forh, half-shruh

Fire / Drought / Grazing interaction

MILRA 41-3 (12-16""), Gramtic Hills

Lelmmann lovegrass iiorades and
dominates the conmmmity.

1 mmor ariourts. Matoee plants
still persist in the plart conun.

With repeated fire, Lelunan
becomes more and no
domunat.

Hatore perenmial hetbs exist only

due to oek oteop and canyons

Lehmann lovegrass,
Drought / fire / roads

xample
me Board

Mimosas and mesquite, 10-35%; canopy
Other skoubs and mcoalents 5200
Mimosas and mesquite spront after fires.
Ammals* and halfshwbs donunate the
understory. Perenimal heths exist only

1 trace ammnds.

Shrub Increase
Climatic warming

*Mative aremals dorminart,

may be patches of some non-natrees

la. CHG, introduction of a seed source of Lehinann lovegrass
nsually from roads or jeep trails through areas of the site. Other
exotic perenraal grasses like Matal grass and fountain grass ocour
n limited areas.

1b. Urknown. Possible herbicide treatrnent of exotics species and
seeding of natre grasses.

2a. CHG with drought, clireatic warming. Increase by mimosas
and [ or mescpute. Other shrubg and succulents can

Increase also. Shrubs quickly re-sprout after fire. Rermmant
pererrial grasses cannot re-colorize areas with sheub corpetition.
Zh. Urknowr, PSS with hetbizide shiab control. Possible
seeding of natre grasses, maintenance treatments for shrubs
fire, herbicide).

CHZ — contirmons heary srazing

PG — proper graming, no grazmg

CAEE - {alse mesqute, EFWE— slmab tuckwheat
BEOEE —black grama, BOCT — sidecats zrama




Instructions

« Get all of the game parts organized
and assign one person in the group
to keep notes on the worksheet.

L] - -
 Fill out first line of worksheet
State and Transition-Climate Workshe@ 7 @productlon @ native gras_ses
s ———

Decision Fmancml . Ending
Initial State | Disturbance Management Decisions Reasons f01 Transition ‘itatea

Period Condition

1 \ Lookup Table

oals inancia isturbance
\' Mgt Goal: F I Disturb
towards Standing
2 Number Once at Every Every
Rolled beginning decade decade
1 continued Good Climate & Wildfire
production
2 continued Poor Climate Only
production
3 preservation Poor Climate & Invasive Species
Introduction
4 preservation Good Climate & Insect/Small Mammal
Herbivory
5 continued Poor Climate Only
production
6 preservation Good Climate & Erosion from

Roads/Recreation
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DESIRED PLANT
COMMUNITY

*\Vegetation state that has been
Identified to provide uses and values
desired for the site.

Must provide adequate
protection for the site.




Instructions

« Get all of the game parts organized
and assign one person in the group
to keep notes on the worksheet.

L] L -
 Fill out first line of worksheet
State and Transition-Climate Workshe@ 7 @prOducnon @ native gras_ses
s ———

Decision Fmancml . Ending
Initial State | Disturbance Management Decisions Reasons f01 Transition ‘itatea

Period Condition

1 \ Lookup Table

oals inancia isturbance
\' Mgt Goal: F I Disturb
towards Standing
2 Number Once at Every Every
Rolled beginning decade decade
1 continued Good Climate & Wildfire
production
2 continued Poor Climate Only
production
3 preservation Poor Climate & Invasive Species
Introduction
4 preservation Good Climate & Insect/Small Mammal
Herbivory
5 continued Poor Climate Only
production
6 preservation Good Climate & Erosion from

Roads/Recreation
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Instructions

« Look at the first entry on your worksheet
labeled ‘1’ under the decision period
column. If this is the first decision period,
list your assigned initial state. List the
ending state from the previous decision
period if you are beyond first period.

State and Transition-Climate Worksheet Group Number 7 Management Objective 7pr0d uction Desired State native g I’a%SES
isi i ial Endi
3 o
Dec1.51 Initial State | D}sturbance l:_jlllalf(‘.la Management Decisions Reasons for Transition l‘l g
Perio Condition | TR T e e | State
N2
N
1 | e
S
¢

i—.
=
=
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Instructions

 Roll to determine your disturbance and
financial condition for the decision period

State and Transition-Clima

roup Number

v

Management Objective _prOdUCtlon _ Desired State

native grasses

Decision

Initial Sta
Period

Disturbance

Financial
Condition

N 2
1 o s e
25 35\
Q.‘ W

Management Decisions

Reasons for Transition

Ending
State

T ——

Lookup Table

s Financial | Disturbance
towards r~ Standing
Number Once at Every Every
Rolled beginning decade decade
1 continued Good Climate & Wildfire
production
2 continued Poor Climate Only
production
3 preservation Poor Climate & Invasive Species
Introduction
4 preservation Good Climate & Insect/Small Mammal
Herbivory
5 continued Poor Climate Only
production
6 preservation Good Climate & Erosion from
Roads/Recreation
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Instructions

« Analyze climate data for

Decision Window 1: 2010-2019

decision period (don't
peek ahead!)
— Sequences of wet and

2
dry years :
ey
g' Winter | Winter Temp Summer Temp
- £ Avg Departure Summer Avg |Departure from| Summer Temp
P r O I O n e d e r I O d S O f '_ﬂ_-‘ Year |Temp (°F)| from Avg (*F)[ Winter Temp Rank | Temps (*F) Avg (°F) Rank
— 2010 44.6 -3.4 cool 70.7 -1.5 cool
g p 2011 44.0 -3.6 cool 72.2 0.0 near average
2012 51.1 3.4 VETY Warm T2.6 0.4 near average
20 48. 0.6 moderately warm 71. -1.0 cool
20 43.4 0.7 moderately warm 73 . near average
20 45.4 -2.2 cool 73. E moderately warm
20 49.1 1.5 maderately warm 7. near average
temperature and/or =
20 50.4 7 VETY Warm 73. Ni moderately warm
20 48.3 6 moderately warm 70.3 1.9 cool

precipitation — —

— Extremes and their ] |
potential impact within

[ [l (] =~
g Winter
= Winter Precip Summer
a Total | Departure Summer Precip
. o Precip | from Avg Winter Total Departure Summer
E Year {in) {in) Precip Rank|Precip {in)] from Avg (in) | Precip Rank
— e aS O n a I t O @ 2010 8.5 2.64 very wet 6.5 -0.18 average
2011 5.1 -0.79 average 7.4 0.43 wet
2012 3.2 2,67 very dry 5.8 0,95 dry
t 2013 8.2 2.38 very wet 7.0 0.26 average
e I I I e r a u r e an 2014 5.4 -0.49 average 6.9 0.21 average
2015 8.0 2.1 very wet 6.0 -0.69 dry
L] L] = 2016 5.7 -0.12 average 5.5 -1.22 dry
2017 6.6 0.24 average 7.9 1.14 wet
r eC I I t at I O n 2018 5.0 0.81 average 8.5 1.73 very wet
2019 12.8 6.96 very wet 8.0 1.33 very wet

-1

._.
=
=
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Instructions

Lookup Table

Mgt Goals Financial Disturbance
. . . towards Standing
° ISturbance within -
Number Once at Every Every
. . - Rolled beginning decade decade
decision perio ad? T Toominued | Good | Clate & Vit
" production
2 continued Poor Climate Only
I W y u I production
- - 3 preservation Poor Climate & Invasive Species
the disturbance is most odton
. . 4 preservation Good Climate & Insect/Small Mammal
likely t th t
I e y O O C C u r W I r eS p eC 5 continued Poor Climate Only
. . = production
to th e C I I I I I ate I n fo r I I l atl O n 6 preservation Good Climate & Erosion from
Roads/Recreation

given and use this in your

. . Prescribed burning Low
d I S C u S S I O n S ) Herbicide control of mesquite High
Herbicide control of non-native grasses High
Rock and wire gabions High
Earthen retention dams Medium
Seeding of sacaton High
Seeding of non-natives Medium
Grubbing High
Wood harvesting Low
Deferred rotation grazing (infrastructure in place) Low
Deferred rotation grazing (infrastructure not in place) High
Rest rotation grazing (infrastructure in place) Low
Rest rotation grazing (infrastructure not in place) High
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Instructions

« Use management options
on lookup table

Lookup Table

Mgt Goals Financial Disturbance
M towards Standing
a.n ag e to l I I Ove to Number Once at Every Every
Rolled beginning decade decade
an O t h e r S t at e O r S t a at 1 continued Good Climate & Wildfire
production
2 continued Poor Climate Only
current state producion
3 preservation Poor Climate & Invasive Species

Introduction

- U S e m an a,g e m e n t 4 preservation Good Climate & Insect/Small Mammal

Herbivory

options in concert with " | | oo

A 6 preservation Good Climate & Erosion from
C II I Ia. e a a_ an Roads/Recreation

potential disturbances

Prescribed burning Low
Herbicide control of mesquite High
b YO u C an n O t u S e Herbicide control of non-native grasses High
. Rock and wire gabions High
eX p e n S I V e m an ag e m e n t Earthen retention dams Medium
Seeding of sacaton High
O p tl O n S d u r I n g a Seeding of non-natives Medium
Grubbing High

decision period if you D =

Deferred rotation grazing (infrastructure in place)

ar e I n O O r fl n an C I al Deferred rotation grazing (infrastructure not in place) High
p Rest rotation grazing (infrastructure in place) Low

S t an d I n g ' Rest rotation grazing (infrastructure not in place) High
.
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Putting it all together!

Management Options Relative Cost Dectslon Window 1: 2010-2019
Prescribed burning Low
Herbicide control of mesquite High
Herbicide control of non-native grasses High
Rock and wire gabions High ,%E
Earthen retention dams Medium
Seeding of sacaton High
Seeding of non-natives Medium
Grubbing High
Wood harvesting Low _
Deferred rotation grazing (infrastructure in place) Low g
Deferred rotation grazing (infrastructure not in place) High i
Rest rotation grazing (infrastructure in place) Low
Rest rotation grazing (infrastructure not in place) / High
State and Transition-Climate Workshe up Number Management Objective prOd uction ired State native grasses
Deciﬁion Initial State | Disturbance ﬁmal?c.lal Management Decisions Reasons for Transition El,ldmg
Period Condition State
e \e& o No change; adequate .
1 e o0 Herbicide control of “ recip through period: herbicide (& 8
o e w non-native species Eon t;‘c’)l o ﬁetgiv(f 10d; herbicide g@cﬁe
2
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Move on to next decision

period...

Discuss as a group the interaction between the climate time
series, the disturbance, management options used and the
state & transition model. This is athought exercise with no
right answers, so be creative!

When finished with a decision period, move on to the next
(repeat steps 4-7). There are a total of six decision periods
that cover the period from 2010 to 2069.

After all groups are finished with as many decision periods
as possible in the time allotted, we will discuss results from
each group worksheet.

State and Transition-Climate Worksheet Group Number 7 Management Objective 7pr0d uction _ Desired State ﬂatlve grasse§
Deu?mn Initial State | Disturbance l:_jlllalf(‘.lal Management Decisions Reasons for Transition El‘ldmg
Period d Condition State

& :
e e . . No change; adequate summer C
1 (\a\\le%eg C\\ﬁi&\@ 6006 Rest Rotation Grazing precip through period; quick (\e&\asses
o W recovery after fire )

N[
(\'&\N 6@5
2 g(‘as <

€ Climate Change & Range Management: The Game of States and Transitions



Continue with next decision period or

finish up..

Stare and Transition-Climare Worksheet Group Number 7 Management Objective pI’OdUCtiOI’] Desired State sacaton
D;:li_:(i}?ln Initial State | Disturbance E:::i:if:;'lll Management Decisions Reasons for Transition E;lt(;itl;g
& ) . No change; adequate summer 00
c,a\o(\(\é \-\«@e o0 Rest Rotation Grazing ip through period: quick c0® \a“e’
1 e | o e ough et qick___ 552
\
2 62?2:«;\3(\6 <+
3 . When finished with a decision period, move on to the
b vt clare AT Tl e o mbebel sk ey
i’l§e)\t (repeatl steps 4-7). 1here are a otal Ol SixX
4 decision periods that cover the period from 2010 to
2069.
5 . After all groups are finished with as many decision
periods as possible in the time allotted, we will
] discuss results from each group worksheet.
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SPWE-25-80% canopy
Arumals (0-20%)

&

i HEFE 1.5 o
SPWE (25-a0%) "
Prosopsis sp. (1-15%7) Zh
Sacaton Grassland

Fire / Drought interaction

23 SPOWE 20 to SEIE'-G: CATOTY
Sevare gully erosion
Watertahle = A0 fest
Flooding reduced

Eroded, Sacaton

lal Ilh

Oa Wh

3a b

Mesqute 5-20% canopy
SPWE 540 Y canopy
Cither slvubs may be present

Johnson grass, bhae
Panx, & bermmda
whao mesqute 1-15%%

Matrme and non-native
Anrmal foxhs and grasses,
Trace amouarts of sacaton

Other sloubs O to 1024
Mesquite, Sacaton Exntics Annuals
5b
4b e 5c 5a

4a

¥

IMesquite 200205 canopy

Cither slwubs and sucoulents O-10%
Severe gully, steambank evosion
Watertable at 25 to 50 feet

Ho fbhoding

Eroded, Mesquite,
FO41XC310AZ

oy —
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1 ative arpmals dominar

Sacaton Grassland
1,7

Eroded, Sacaton

Mesquite, Sacaton

Exotics

Annuals

mavbeackes ofzeme = [ O Cl@C : Mesq uite



Let the games
begin!
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