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The Game of States and
Transitions: Exploring Land
Management in a Changing

Climate



ODbjectives

1. Examine potential climatic changes with a
focus on land management decision-making

2. Explore how state and transition models are
constructed
— highlight strengths/weaknesses
— assumptions
— utility in long-term planning
3. Assess needs
— research
— applications
— tools
— data
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Situation

« Small groups are management teams

e 1000 acre low desert shrub-dominated
site

* ‘bDirdseye view’ of 60-year management
period with 10-year decision windows

e management objective (e.q.
preservation, recreation, grazing) can
be chosen by team
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What you need to play

The Game of States and Transiions — Insmuction Sheer

e |[nstruction Sheet e

ciimate variabilty'change and land management actvities

= Explore how state and transiien models are constructed highlighting
Elrengine/weaknesses, assumptions, and where mare Informafion 15 nesged fo
make us=ful In everyday appilcatiors wih respect to climate varlablity and
change

+  AsgelE addtonal research and appication reeds to Integrate cimate change
Infarmation Inta land management pianning and decsion-making

Sliuation
» small groups are tasked Io manage a 1000 acre low desert shrub-dominated slle
ower 3 60 year period Info the futtre taking into account changes In femperature
and precipitation. The group can choose the overal management objectve for
&l (2.g. preservation, recreation, grazing... )

How dosg the game work?

»  Each group will begin wih their |and maragament unit at one of the mode
Blates. TNe Inital s1ate Br ihe Tret deckion perod wil De SSSigned 10 83C0 oroup.
Disturbances and busget wil be detemined by roling dice and looking up
numBeErs on a tabis.

+  CImate data are preeented In 10-year decision periods. Each geclsion period

\ has a comesponding tme serizs of articial precipitation and temperaturs data
penerated to simulate future potentlal cimats changes based on model
projections far the arsa

+  Transitions are deszmmined by analyzing the cimate tme serles for each declslon
peniod. Eacn group shouk diEcUss how the curment stale may fransiton 1 oihar
Elates with e inberaction between distubances and e climate iime seres over
tne decision peron. Wil exceplionally ory or wet penods drive a ransiion o
anotner siate? How may Increasing iemperalures Interact wiin precipitation
ameounts bo aTect soll molsture and wegetation condition?

+  Each group may also oeclde to acdvaly manage thelr 1000 acrs unit with the
Eampia management aptions provided on the lockup fakie sheet. They should
make note of Thalr desired s1ate on Melr worksheet and uss thelr buoget
CONT@NON 35 @ CONSITAINt on which Management opians are possiniz i use

+  FResuls from each group ane dscussed and franscrbed at the end of the
breakout penod.

Step-by-step nstructions on how o play:

Each group nesds a Stafe & Transiion workeheet, a packel of climate
In*grmaticn for elx 10-year decision pericds, a lcokup Eble, and one diz

2. The ZEie & Transton workshest s where all nobes will be kept throughout
the axerclse. Assign ona person In the group to kesp notes on the worksheet.

3. Begin the exerclse by TINg oul e Airst line of the warkshesl vour group
numier will b2 found on your lable. Choose an owerall management objective
for sR2 and an Inkial state. List both of these on the top of the worksheet

4. Look at the first entry on your workshest labaled ' 1" under the decislon period
column. If this |s the firs? declslon pedod, Bst your inttlal state. List the ending
state from the previous decislon period  you are beyond the frst period
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What you need to play

e Worksheet

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

N

N
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What you need to play

e Lookup Table

@ The Game of States and Transitions

Lookup Table

Budget Disturbance
Number Every Every
Rolled decade decade

1 Good Climate & Wildfire

2 Poor Climate Only

3 Poor Climate & Invasive Species Introduction

4 Good Climate & Invasive Species Introduction

3 Poar Climate Only

[ Good Climate & Surface Disturbances (e.g. Roads,

Recreation Activities)
Management Options Relative Cost

Active site restoration (seeding and watering) High
Area andlor read closures Liovw
Increase OHV Management/Law Enforcement Medium
Herbicide control of non-native species High
Develop erosion control structures High
Deferred rotation grazing (infrastructure in place) Liovw
Deferred rotation grazing (infrastructure not in place) High
Rest rotation grazing (infrastructure in place) Low
Rest rotation grazing (infrastructure not in place) High




What you need to play

o State & Tra@tion Model (Game board)

State and Transition Model

1 Shrubs 5-20% canopy
Shrubs 5-209
Na;ﬁfesgmwadf;gﬂ%%ﬂh Native Annuals 0-100%
Prehistori dit ' < Alien Annuals 7-~95%

rehistoric condition ;

=400 ybp Alien Annu.al Invaded
Plant Invasion Creosote/Bursage
Creosote/Bursage > Mixed shrub

Mixed shrub

f \ 1 Once Burned

Reduced invasives Grass/Fire CyCIE

Reduced fire incidence Shrubs 0 to <20% canopy
Native Annual Richness down
Alien Annuals increased
Mixed Shrub Community
Burn

MNative Perennials 0% Many

Native Annuals <5% < Times

Aliens O'?5% _ Additional Plant Invasions Perennial canopy 0-1%

Severe Gully Erosion And Erosion Native Annuals <10%
Theoretical Vegetation Type > Alien Annuals =0-95%
Alien Annual Grassland

Mixed Shrub Community
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What you need to play

Decision Window 1: 2011-2020

e Climate Data e
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Overview

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

— Choose Initial state
— 10-year decision windows

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

» —
—
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Overview

 Climate data are presented in 10-year
decision periods
— Weather generator output for Needles, CA

— Climate change scenarios based on 5-
model ensemble mean for grid cells over
Needles, CA

» —
—

% The Game of States and Transitions



Overview

e 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 (budget condition governs possible
management actions)

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

.
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Instructions

« (et all of the game parts organized

and assign one person in the group
to keep notes on the worksheet.

e Fill out first line of worksheet

Ybjective recreation esired

Mixed shru_b

Reasons for Transition

Decision | _ ... | . | Financia
A Initial State | Disturbance | _ = =
111111111111

. | —
e
=

.
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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.

o ; - ... recreation , Mixed shrub
State and Transition-Climate Worksheet Group Number 7 Management Objective _ _ Desired State ___ _
. - . . i
Dec1?1 Initial State | D¥sturbance F‘lnm}c.lal Management Decisions Reasons for Tr ansition }:1_1( mng
Perio Condition = State
1 | W
BN

% The Game of States and Transitions



Instructions

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

State and Transition-Clima roup Number 7 Management Objective _recreatlon _ Desired State ___ Mixed Shru_b
Dec1§1nn Initial Sta Disturbance F.ma]}c.ml Management Decisions Reasons for Transition E]}dmg
Period ¥—_Condirion , State
o) —
W o — Lookup Table
W N 6o A
1 O |OW e O
6\(\‘\) q,&5\ 60 \
A\
Budget Disturbance
Number Every Every
2 Rolled decade decade

1 Good Climate & Wildfire

2 Poor Climate Only

3 Poor Climate & Invasive Species Introduction

4 Good Climate & Invasive Species Introduction

5 Poor Climate Only

. —_— ] Good Climate & Surface Disturbances (e.g. Roads,
. B Recreation Activities)
]
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Instructions

« Analyze climate data for
decision period (don't
peek ahead!)

— Sequences of wet and
dry years

— Prolonged periods of
above/below average
temperature and/or
precipitation

— Extremes and their
potential impact within
the decision period

— Seasonality of
temperature and
- precipitation

@ The Game of States and Transitions

Decision Window 1: 2011-2020

Daily Total Precipitation
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Instructions

« Disturbance within
decision period?
(Determine when you think
the disturbance is most
likely to occur with respect
to the climate information
given and use this in your
discussions)

-

|
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Lookup Table

Budget Disturbance
Number Every Every
Roiled decade decade

1 Good Climate & Wildfire

2 Poor Climate COmnly

3 Poor Climate & Invasive Species Intreduction

4 Good Climate & Invasive Species Intreduction

3 Poor Climate COmnly

B Good Climate & Surface Disturbances (e.g. Roads,

Recreation Activities)
Management Options Relative Cost

Active site restoration (seeding and watering) High
Area andior road elosures Low
Increase OHV Management/Law Enforcement Medium
Herbicide contrel of non-native species High
Develop erosion control structures High
Dieferred rotation grazing (infrastructure in place) Low
Deferred rotation grazing (infrastrecture not in place) High
Rest rotation grazing (infrastructure in place) Liovw
Rest rotation grazing (infrastructure not in place) High




Instructions

« Use management options
on lookup table

Manage to move to
another state or stay at
current state

Use management
options in concert with
climate data and
potential disturbances

You can not use
expensive management
options during a
decision period if you
have a poor budget!

@ The Game of States and Transitions

Lookup Table

Budget Disturbance
Number Every Eve
Roiled decade decade
1 Good Climate & Wildfire
2 Poor Climate COmnly
3 Poor Climate & Invasive Species Intreduction
4 Good Climate & Invasive Species Intreduction
Poor Climate COmnly
B Good Climate & Surface Disturbances (e.g. Roads,
Recreation Activities)

Active site restoration (seeding and watering)

Area andior road elosures Low
Increase OHV Management/Law Enforcement Medium
Herbicide contrel of non-native species High
Develop erosion control structures High
Dieferred rotation grazing (infrastructure in pim] Low
Deferred rotation grazing (infrastrecture not in place) High
Rest rotation gr azing {infrastructurs in pim] Liovw
Rest rotation grazing (infrastructure not in place) High




Putting It all together!

Decision Window 1: 2011-2020
Management Options Relative Cost P ——
Active site restoration (seeding and watering) High - I
f
Area andior road closures Low g™ 7%{ i -i
Increase OHY ManagementiLaw Enforcement Madium TE mh;ﬂ_t# WT!
Herbicide control of non-native species High R —
Develop erosion control structures High sl recplton - Sepitirs o esae
Deferred rotation grazing (infrastructure in place) Low i . | \FHF
i ]
Deferred rotation grazing (infrastructure not in place) High L 1L | 18] et
Rest rotation grazing (infrastructure in place) Low RR—— s e wrr e 3
Rest rotation grazing (infrastructure not in place) High
[ —————————
B —
1R ottt il bl
State and Transition-Climate Workshe up Number _ Management Objective _recreation ired State _Mlxed shrub _
. A —~ ‘
Dec1§1nn Initial State | Disturbance ﬁma]}c.ml\ Management Decisions Reasons for Transition E]}dmg
Period Condition State
Q \e& ici No change; adequate O
1 \Nen C\\‘“a e @ Herbicide control of e e herbicid e
AN =) (§) : : precip through period; herbicide N\
A o G non-native species : \
° W P control effective 0
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 a thought 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 2011 to 2070.

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

; Mixed shrub

State and Transition-Climate Worksheet Group Number 7 Management Objective _recreatlon _ Desired State ___ _
Deci?ion Initial State | Disturbance F‘inal}(‘.ial Managemen! t Decisions Reasons for Transition E],ldmg
Period Condition State
W& s No change; adequate summer Q

W @ o . hange; adequ: _ e
1 6\(\(\)‘0 C\\(:\.aéNe 6006 Herbicide control of precip through period; quick \I\\(\‘\)‘o

W non-native species recovery after fire S
’\*66\)
2 6\(\(\) <

\ ;
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Continue with next decision period or
finish up...

Srtate and Transition-Climate Worksheet Group Number 7 Management Objective recreation Desired State Mixed shrub
D;:li_:‘i]?ln Initial State | Disturbance g::llﬂll::;ll Management Decisions Reasons for Transition E;lt(;itl:g
& . . No change; adequate summer
| d® Herbicide control of : o e
N W eS Q er h h d: k L
T e Q| o non-native species Fecovery after fe. o | Ve
4| e
2 N\;:(I\\(\)\B
3 . When finished with a decision period, move on to the
next (repeat steps 4-7). There are a total of six —
4 decision periods that cover the period from 2011 to
2070, ]
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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Let the games
begin!
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