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Project	Overview	
•  Meet	Climate	Scorecard	Goals	

•  Forest	Plan	revision	(e.g.	Monitoring	program	transi6on)	

•  Project	planning	and	NEPA	

•  Facilitate	partnerships	&	collabora6on	around	climate	
change	vulnerability	and	adapta6on	



•  Reduce	
vulnerability	

•  Increase	resilience	

•  Sensi?vity		
•  Exposure	

• Adap?ve	capacity	
• Non-climate	stressors	

• Define	goals	
•  Iden?fy	focal	resources	

•  Scenario	planning	

•  Changes	in	
management	

•  Coopera?on	across	
organiza?ons	

5.	Monitor,	Review,	Revise	

1.	Define	
Goals	and	
Iden6fy	
Priori6es	

2.	Assess	
Vulnerability	
to	Climate	
Change	

3.	Iden6fy	
Adapta6on	
Strategies	and	
Ac6ons	

4.	Implement	
Adapta6on	
Op6ons	

Climate-Smart	Planning	Process	



Focal	
Resources	
Workshop	

Vulnerability	
Assessment	

Step	1	 Step	2	

Iden6fy	focal	
resources;	
gather	

relevant	data	
and	info	

Assess	
vulnerability	of	
focal	resources	

Project	Methodology	

Phase	1:	Vulnerability	
Assessment	

Adapta6on	
Workshop	#1	

Adapta6on	
Workshop	#2	

Step	3A	 Step	3B	

Apply	
assessment	
results	in	
adapta6on	
planning	

Develop	
implementa6on	
plans	for	on-
the-ground	

ac6on		

Phase	2:	Adapta?on	
Planning	



Step	1:	Iden6fy	Priori6es		

•  Form	Stakeholder	Working	Group	
–  Iden6fy	dra_	list	of	habitat	types	

•  Create	focal	resource	selec6on	guidance	
•  Convene	Focal	Resources	Workshop	to	finalize	list	of	
resources	

GOAL:	Collabora?vely	iden?fy	regionally	important	resources	
-  Habitats,	Species/Species	groups,	Ecosystem	services	



Step	1:	Products	
Coarse	Filter	(Habitat)	

Alluvial	Scrub	

Chaparral	

Conifer	

Desert	

Endemic	

Grassland	

Oak	Woodlands	

Pinyon-Juniper	

Riparian	

Rivers	&	Streams	

Sage	Scrub	

Subalpine	

Narrowed	to	Focal	Habitats	



Step	2:	Assess	Vulnerabili6es	

•  Scien6sts,	managers,	and	other	
stakeholders	evaluate	resource	
vulnerabili6es	

•  Add	informa6on	from	the	scien6fic	
literature	

•  Stakeholders/Experts	review	dra_	
vulnerability	assessment	results	

GOAL:	Assess	vulnerabili?es	of	focal	resources	to	climate	and	
non-climate	stressors	by	considering	exposure,	sensi?vity,	and	

adap?ve	capacity	

Exposure	 Sensi?vity	

Adap?ve	
Capacity	

Vulnerability	

Poten?al	
Impact	

Which	focal	resources	are	most	vulnerable	to	
climate	change,	and	why?	



HABITAT	 VULNERABILITY	SCORE	 CONFIDENCE	SCORE	
Pinyon-Juniper	 Moderate-High	 High	
Alluvial	Scrub	 Moderate-High	 High	
Riparian	 Moderate	 Moderate	
Desert	 Moderate	 High	
River	&	Streams	 Moderate	 Moderate	
Endemics	 Moderate	 Moderate	
Conifers	 Moderate	 High	
Sage	Scrub	 Moderate	 High	
Grasslands	 Moderate	 Moderate	
Subalpine	 Low-Moderate	 Moderate	
Oak	Woodland	 Low-Moderate	 Moderate	
Chaparral	 Low-Moderate	 Moderate	

Low	 High	Step	2:	Results	
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SENSITIVITY	&	EXPOSURE	

Low	
Vulnerability	

High	
Vulnerability	

Rivers	&	Streams	

Pinyon-Juniper	

Riparian	

Alluvial	Scrub	

Subalpine	

Oak	Woodlands	

Desert	

Endemics	

Chaparral	 Grasslands	

Conifers	Sage	Scrub	

Step	2:	Results	



Step	2:	Generated	
Vulnerability	Informa6on	
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Vulnerability:	Alluvial	Scrub	

Low	 High	

Moderate-High	(4)	
High	Confidence	

Adap?ve	Capacity	

MODERATE	(3)	

-  Fairly	degraded	
-  Low	con6nuity	
-  Site	restric6ons	
-  Low-moderate	diversity	
+			Moderate	resistance	and	

recovery	
+			Moderate-high								

societal	value	

High	Confidence	

Sensi?vity	

MODERATE-HIGH	(4)	

Climate	drivers:	
•  Precipita6on	
•  Drought	
•  Soil	moisture	
•  Low	stream			
flows	

Disturbance	regimes:	
•  Flooding	
•  Wildfire	

High	Confidence	

Non-climate			
stressors:	

•  Invasive	species	
•  Dams	&															
water	diversions	

Exposure	

HIGH	(5)	

Air	temperatures	
	

Precipita6on	
	

Wildfire	
	

Drought	
	

Soil	Moisture	
	

Stream	flows	

High	Confidence	



What	type	of	informa6on	do	I	need?	
	

What	level	of	informa6on	do	I	need?	
	
	
	
	

Step	2:	Products	
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Step	2:	Products	–	Vulnerability	Syntheses	
Alluvial	Scrub	Habitats	
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In-depth	vulnerability	
informa?on	

	
Vulnerability	Syntheses	
•  Long	(15+	pages)	
•  Format:	Narra6ve	
•  Examines	key	

vulnerabili6es	and	
provides	in-depth	
discussions	of	
poten6al	impacts	
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	Step	2:	Products	–	Vulnerability	Summaries	

Alluvial	Scrub	Habitats	

Key	vulnerability	
informa?on	

	

Vulnerability	Summaries	
•  Shorter	length	(5-9	pages)	
•  Format:	Tables	w/	bulleted	lists	
•  Highlights	key	vulnerabili6es	and	

summarizes	poten6al	impacts	
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	Step	2:	Products	–	Vulnerability	Briefings	

Alluvial	Scrub	Habitats	

Vulnerability	
snapshot	

Vulnerability	Briefings	
•  One	page	
•  Format:	Informa6onal	

flyer	
•  Lists	key	

vulnerabili6es,	and	
provides	brief	
descrip6on	of	
overarching	impacts	

	



Step	3:	Adapta6on	Planning	

Climate	change	adapta/on	refers	to	natural	or	human	adjustments	in	
an	ecosystem	in	response	to	changing	climate	condi?ons	

Adapta?on	strategies	aHempt	to	reduce	the	
nega6ve	impacts	of	climate	change	

Decrease	vulnerability	

	
Increase	resilience										

!		Exposure	
		
ê Sensi?vity	

"	Adap?ve	Capacity	



Step	3A:	Iden6fy	Adapta6on	Strategies	
Goal:	Develop	climate-smart	adapta?on	strategies	and	ac?ons	to	

reduce	vulnerabili?es	or	increase	resilience	of	focal	habitats	

Adapta?on	Workshops:	
Generated	adapta6on	strategies	and	
specific	ac6ons	to	reduce	climate	change	
vulnerability	for	focal	habitats	within	the	
context	of	regional	management	goals	

–  Where,	when,	and	how	those	ac6ons	can	
be	applied	

–  Implementa6on	feasibility	and	
effec6veness	

–  Ways	to	modify	exis6ng	ac6ons	to	reduce	
vulnerabili6es	and/or	increase	resilience	

Credit:	Jus6n	Meissen	(CC	BY-SA	2.0) 



Step	3A:	Products	
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Step	3A:	Products	

Photos:	J.	Armstrong	

Adapta?on	
Category	 Adapta?on	Strategy	 Specific	Adapta?on	Ac?ons	

Enhance	
resistance	

Restore	fluvial	processes	to	streams	that	
support	alluvial	scrub	vegeta6on	

•  Remove	dikes,	mining	opera?ons,	and	recharge	basins	that	obstruct	the	
migra?on	ability	of	streams	and	sediment	deposi?on	areas	

•  Require	undeveloped	buffers	along	streams	
•  Raise	roads	out	of	washes	

Promote	
resilience	

Maintain	and/or	restore	the	natural	and	
historical	characteris6cs	of	a	watershed	

•  Designate	cri6cal	habitat	where	the	most	sensi6ve	species	are	found,	and	in	
areas	where	the	home	ranges	of	several	species	overlap	

Promote	species	that	are	tolerant	of	
clima6c	changes		

•  Build	a	reserve	of	seeds	and	plants	that	are	tolerant	of	disturbed	condi6ons		
•  Restore	habitat	with	na?ve	species	that	are	tolerant	of	disturbed	condi?ons	

and	clima?c	extremes		

Facilitate	
transi?on	

Iden6fy	and	protect	refugia	
•  Protect	areas	that	may	be	buffered	from	the	effects	of	climate	change,	

including	microhabitats	that	may	provide	cooler	temperatures	or	maintain	
higher	soil	moisture	during	periods	of	drought	

Improve	habitat	restora6on	tools	to	
support	the	ability	of	plants	and	animals	
to	respond	to	changing	climate	
condi6ons	

•  Conduct	a	common	garden	experiment	to	determine	which	species	are	most	
likely	to	persist	under	projected	climate	condi?ons		

•  Use	species	distribu6on	modeling	to	improve	understanding	and	acceptance	
of	facilitated	migra6on	for	plant	species	

Increase	
knowledge	

Maintain	the	natural	and	historical	
characteris6cs	of	a	watershed	

•  Research	alluvial	scrub	species	that	are	tolerant	of	disturbed	condi?ons		
•  Compile	informa?on	on	species	ecology,	range,	and	gene?cs	to	create	

detailed	profiles		

Map	species	distribu6ons	to	understand	
poten6al	habitat	loss	or	gain	and	
improve	restora6on	

•  Use	species	distribu?on	modeling	to	look	at	mul?ple	species	within	a	habitat	
or	community	simultaneously,	incorpora?ng	mul?ple	threats		

•  Survey	the	vegeta?on	and	environment	to	aid	in	the	design	of	a	plant	paleHe	
with	species	suited	for	various	posi?ons	within	an	alluvial	fan	or	watercourse,	
then	update	survey	as	habitat	suitability	changes	under	future	climate	
condi?ons		

Engage	
coordina?on	

Work	across	jurisdic6ons	
		

•  Coordinate	invasive	species	management	and	funding	between	agencies	
•  Communicate	about	projects	and	coordinate	on-the-ground	ac6vi6es	
•  Align	budgets	and	program	work	priori6es	with	adjacent	lands	



	
	

Step	3A:	Products	



Step	3A:	Products	
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FEASIBILITY	

High	F/Low	E	

Low	F/High	E	

Mod	F/Mod	E	

High	F/High	E	

Low	F/Low	E	

Build	a	reserve	of	seeds	and	
plants	that	are	tolerant	of	

disturbed	condi6ons		

Research	alluvial	scrub	
species	that	are	tolerant	of	

disturbed	condi6ons		

Coordinate	invasive	species	
management,	funding,	and	
support	between	agencies	

Compile	informa6on	on	
species	ecology,	range,	and	
gene6cs	to	create	detailed	

profiles	

Remove	dikes,	mining	
opera6ons,	and	recharge	

basins*	

Require	undeveloped	
buffers	along	streams	

Raise	roads	out	of	washes*	

Survey	the	vegeta6on	and	design	plant	paleHe	
with	suitable	species	for	current	and	future	

condi6ons*	

Iden6fy	and	protect	areas	that	may	be	
buffered	from	the	effects	of	climate	change	

Restore	habitat	with	na6ve	species	that	are	
tolerant	of	disturbed	condi6ons	and	clima6c	

extremes*	

Designate	cri6cal	habitat	where	sensi6ve	species	
are	found	

Use	species	distribu6on	modeling	to	look	at	
mul6ple	species	within	a	habitat	or	community	
simultaneously,	incorpora6ng	mul6ple	threats	

Conduct	a	common	garden	experiment	that	
includes	plants	from	across	the	species’	range	to	

understand	the	level	of	adap6ve	varia6on	



Step	3B:	Develop	Adapta6on	
Implementa6on	Plans	

Goal:	Develop	implementa?on	plans	for	on-the-ground	
ac?ons	

ADAPTATION	IMPLEMENTATION	PLANS	
1.  Evaluated	vulnerabili6es	of	and	developed	adapta6on	

implementa6on	plans	for	management	ac6vi6es	
–  Fire	&	Fuels,	Grazing,	Watershed	Improvement,	Restora6on	&	
Plan6ng	



Step	3B:	Products	



Step	3B:	Fire	&	Fuels	Implementa6on	Plan	
Implementa?on	Steps	 Challenges	to	and	Solu?ons	for	Implementa?on	

1.	Iden6fy	and	map	valued	resources	at	risk,	most	
vulnerable	sites,	and	high-value	sites	

Challenge:	Lack	of	fine-scale	monitoring	informa6on	

Solu?on:	Collect	informa6on	on	microsites	and	land	facets	
as	part	of	long-term,	large-scale	monitoring	in	order	to	
iden6fy	connec6vity	or	climate	refugia	areas	

2.	Set	clear	goals	for	each	loca6on	and	site	

3.	Iden6fy	ac6ons/strategies	to	achieve	site	goals;	
for	example:		
•  Protect	key	areas	
•  Determine	risk/benefit	of	fire	at	various	stages	
•  Reduce	fuels	in	strategic	areas	around	sites	

4.	Integrate	ac6ons/strategies	for	specific	
loca6ons	into	annual	plan	updates	

Challenge:	Integra6ng	informa6on	into	cross-jurisdic6onal	
ac6vi6es	

Solu?on:	Gather	organiza6ons	together	for	resource	pre-
planning;	work	with	S&P	liaisons	to	help	ins6tu6onalize	
concepts	in	other	orgs	

5.	Ensure	that	specific	informa6on	about	ac6ons	
and	loca6ons	is	given	to	firefighters	

Challenge:	Lack	of	understanding	of	larger	resource	context	

Solu?on:	Change	ins6tu6onal/opera6onal	mind-frame	to	
incorporate	informa6on	before	or	during	fire	by	training	
fire	staff,	incorpora6ng	local	knowledge	of	fire	staff,	
incorporate	resource	advisors	in	fire	ac6vi6es,	etc.	



Step	3B:	Develop	Adapta6on	
Implementa6on	Plans	

Goal:	Develop	implementa?on	plans	for	on-the-ground	
ac?ons	

ADAPTATION	IMPLEMENTATION	PLANS	
1.  Evaluated	vulnerabili6es	of	and	developed	adapta6on	

implementa6on	plans	for	management	ac6vi6es	
–  Fire	&	Fuels,	Grazing,	Watershed	Improvement,	Restora6on	&	
Plan6ng	

2.  Integrated	climate	change	informa6on	into	current	
forest	projects	
-  Chaparral	fuelbreaks,	Sage	scrub	restora6on,	Aqua6c	organism	

passage,	Grazing	allotments	



Case	Study:	Ojai	Community	Defense	Zone	Project	
Project	Goals	
Maintain	exis6ng	fuel	breaks	and	increase	defensible	space	to:	

1.  Reduce	the	threat	of	wildfire	to	the	urban	interface	
2.  Create	safer	condi6ons	for	the	public	and	firefighters	
3.  Protect	watershed	values	and	water	quality	
4.  Reduce	poten6al	impacts	of	high	intensity	wildfire	
5.  Increase	efficiency	and	cost	effec6veness	of	fire	suppression	ac6vi6es	

1.  Manage	ground	cover	
2.  Use	irregular	shapes	in	design	

3.  Expand	width		
4.  Use	mechanical	treatments	

Ac6ons	



Project	Goals	
Maintain	exis6ng	fuel	breaks	and	increase	defensible	space	to:	

1.  Reduce	the	threat	of	wildfire	to	the	urban	interface	
2.  Create	safer	condi6ons	for	the	public	and	firefighters	
3.  Protect	watershed	values	and	water	quality	
4.  Reduce	poten6al	impacts	of	high	intensity	wildfire	
5.  Increase	efficiency	and	cost	effec6veness	of	fire	suppression	ac6vi6es	

						Wildfire,	Extreme	Precipita?on	Events,	Invasive	Grasses	

How	might	climate	change	affect	the	ability	of	the	project	to	meet	these	goals?	

Case	Study:	Ojai	Community	Defense	Zone	Project	



								Wildfire,	Extreme	Precipita?on	Events,	Invasive	Grasses	

Do	current	project	ac?ons	reduce	any	vulnerabili?es?	
1.  Manage	ground	cover	to	result	in	mixture	of	bare	ground,	

na6ve	grasses	and	forbs	
	✔ Reduces	invasive	grasses	

2.  Use	irregular	shapes	in	fuelbreak	design	
	✔	Reduces	erosion	poten6al	

3.  Expand	width	of	fuelbreak	
	✔	Increases	response	speed	and/or	tac6cs	so	less	area	burned	

Case	Study:	Ojai	Community	Defense	Zone	Project	



								Wildfire,	Extreme	Precipita?on	Events,	Invasive	Grasses	

What	new	ac?ons	could	be	added	to	further	reduce	
vulnerabili?es?	

1.  Plant	na6ve	perennial	grasses	within	fuelbreak	
	✔ Limits	invasive	grasses,	decreases	flashy	fire	behavior,	reduces	
erosion	poten6al	and	increases	water	infiltra6on	

2.  Establish	trigger	points	for	recrea6on	closures	and	
restric6ons	
	✔	Reduces	likelihood	of	human-caused	igni6ons	

Case	Study:	Ojai	Community	Defense	Zone	Project	



Case	Study:	Lower	Piru	Rangelands	Project	
Project	Goals	
•  Ensure	that	livestock	grazing	is	managed	in	a	manner	

that	moves	toward	desired	resource	condi6ons	
consistent	with	mul6ple	use	goals;		

•  Mi6gate	livestock	grazing	impacts	to	threatened	and	
endangered	species’	habitats;	

•  Determine	the	suitability	of	roads	in	Wilderness	and	
Inventoried	Roadless	Area	that	provide	management	
access	within	allotments;	

•  Make	forage	available;	and	
•  Prevent	livestock	from	impac6ng	recrea6on.	

1.  Graze	Piru,	Pothole,	Temescal	allotments	
2.  Eliminate	0.1	mi	road;	convert	0.7	mi	to	trail	
3.  Reinstall	and	repair	fencing	in	riparian	areas	
4.  Consider	adjus6ng	season	of	use,	stocking	rate,	and/or	using	temporary	

improvements	(e.g.,	water	troughs)	to	influence	livestock	distribu6on	

Ac?ons	



Case	Study:	Lower	Piru	Rangelands	Project	
Project	Goals	
•  Ensure	that	livestock	grazing	is	managed	in	a	manner	

that	moves	toward	desired	resource	condi6ons	
consistent	with	mul6ple	use	goals;		

•  Mi6gate	livestock	grazing	impacts	to	threatened	and	
endangered	species’	habitats;	

•  Determine	the	suitability	of	roads	in	Wilderness	and	
Inventoried	Roadless	Area	that	provide	management	
access	within	allotments;	

•  Make	forage	available;	and	
•  Prevent	livestock	from	impac6ng	recrea6on.	

						Wildfire,	Drought,	Extreme	Precipita?on	Events,	Invasive	Grasses	

How	might	climate	change	affect	the	ability	of	the	project	to	meet	these	goals?	



								Wildfire,	Drought,	Extreme	Precipita?on	Events,	Invasive	Grasses	

Do	current	project	ac?ons	reduce	any	
vulnerabili?es?	

1.  Graze	Piru,	Pothole,	Temescal	allotments	
	✔ Reduces	fire	risk	by	decreasing	fine	fuel	
loads	

2.  Eliminate	road	and	convert	road	to	trail	
	✔	Reduces	erosion/sedimenta6on	in	riparian	
areas	(if	next	to	road)	
✔	Reduces	likelihood	of	vehicle-caused	
igni6ons	

3.  Reinstall	and	repair	fencing	
	✔	Reduces	erosion/sedimenta6on	in	riparian	
areas	

Case	Study:	Lower	Piru	Rangelands	Project	



								Wildfire,	Drought,	Extreme	Precipita?on	Events,	Invasive	Grasses	

What	new	ac?ons	could	be	added	to	
further	reduce	vulnerabili?es?	

1.  Plant	palatable	and	climate-resilient	
na6ve	species	
	✔ Increases	forage	produc6vity	
✔ Promotes	water	infiltra6on	and	reduces	
erosion	risk	
✔ Reduces	invasive	species	risk	
	

2.  Prac6ce	invasive	species	management	
	✔	Reduces	invasive	species	risk	
✔ Promotes	desired	plant	species	composi6on	

Case	Study:	Lower	Piru	Rangelands	Project	



Step	3B:	Products	

	

Overview	
Climate	change	may	affect	the	ability	to	achieve	on-the-ground	project	goals	and	
objectives.	The	following	case	study	demonstrates	how	climate	change	
vulnerability	and	adaptation	information	can	be	integrated	into	existing	and	
future	regional	grazing	management	projects	to	increase	overall	project	
resilience.	For	this	example,	resource	managers	and	regional	stakeholders	
worked	together	to	evaluate:	1)	how	climate	and	non-climate	vulnerabilities	
could	impact	the	ability	to	achieve	project	goals,	2)	what	current	project	actions	
help	to	address	or	minimize	vulnerabilities,	and	3)	what	new	actions	could	be	

added	to	the	project	to	address	remaining	vulnerabilities.	While	this	specific	project	has	already	been	completed,	
developing	and	revising	grazing	management	plans	is	a	common	activity	in	southern	California,	and	this	type	of	
process	could	easily	be	replicated	in	future	projects.	
	

Lower	Piru	Rangelands	Project	Goals	&	Actions	
The	Ojai	Ranger	District	within	the	Los	Padres	National	Forest	revised	a	grazing	management	plan	for	three	
allotments	within	the	coastal	scrub	and	annual	grassland-dominated	Lower	Piru	Rangelands.	The	goals	of	this	project	
were	to:	

1. Ensure	that	livestock	grazing	is	managed	in	a	manner	that	moves	toward	desired	resource	conditions	
consistent	with	multiple	use	goals;		

2. Mitigate	livestock	grazing	impacts	to	threatened	and	endangered	species’	habitats	at	specific	locations;	
3. Determine	the	suitability	of	roads	in	Wilderness	and	Inventoried	Roadless	Area	that	provide	management	

access	within	allotments;	
4. Make	forage	available	to	qualified	livestock	operators	that	are	suitable	for	livestock	grazing;	and	
5. Prevent	livestock	from	impacting	recreation	in	the	Lake	Piru	Recreation	Area.	

Primary	project	actions	included:	
• Graze	Piru,	Pothole,	and	Temescal	allotments	
• Eliminate	0.1	miles	of	road	and	convert	0.7	miles	to	trail	(maintain	10	total	road	miles)	
• Reinstall	and	repair	fencing	to	prevent	livestock	from	impacting	riparian	species	and	habitats	
• Consider	adjusting	season	of	use,	stocking	rate,	and/or	temporary	improvements	(install	water	trough,	

salting)	to	influence	livestock	distribution	and	promote	progress	toward	desired	resource	conditions	
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The	Lower	Piru	Rangelands	Project	

	
A	Southern	California	Climate	Change		

Adaptation	Case	Study	

Step	1:	Identify	Climate	&	Non-Climate	Vulnerabilities	
How	may	climate	change	and	non-climate	stressors	affect	the	ability	to	meet	goals	or	implement	project	actions?	

Increased	drought/precipitation	changes	
! Impacts	forage	availability	by	decreasing	forage	productivity,	

altering	plant	composition,	and	reducing	water	sources	

Increased	extreme	precipitation	events	
! Impacts	ability	to	mitigate	grazing	impacts	by	

increasing	erosion	in	riparian	areas	and	
damaging/destroying	fencing	

Altered	wildfire	regimes	
! Reduces	forage	availability	by	temporarily	increasing	bare	

ground,	altering	planting	composition,	and	promoting	
conversion	to	annual	grassland	

! Impacts	ability	to	mitigate	grazing	impacts	by	damaging	
fencing	

Increased	invasive	plants	(e.g.,	bromes,	mustards)	
! Undermines	progress	toward	desired	resource	

conditions	and	may	decrease	forage	
availability/productivity	

	

Credit:	I.	Haykinson	

Credit:	Wikimedia	(Public	Domain) 
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Step	2:	Reducing	Vulnerabilities	Through	Existing	Project	Actions	
Which	existing	project	actions	help	address	potential	vulnerabilities?	

Action:	Graze	Piru,	Pothole,	and	Temescal	allotments		
✔  Increases	regional	rangeland	productivity	and	forage	available	to	livestock	operators 
✔ 	Increases	total	available	water	sources	by	accessing	additional	riparian/water	source	areas	
✔ 	Reduces	fire	risk	by	reducing	fine	fuel	loads	

Action:	Eliminate	0.1	miles	of	road	and	convert	0.7	miles	to	trail	(maintain	10	total	road	miles)	
✔  Reduces	riparian	erosion	(if	road	is	adjacent	to	riparian	areas)	 
✔  Reduces	fire	risk	by	reducing	vehicular	ignitions	

Action:	Reinstall	and	repair	fencing	to	eliminate	livestock	from	impacting	riparian	species	and	habitats		
✔  Reduces	riparian	erosion	

Action:	Consider	adjusting	season	of	use,	stocking	rate,	and/or	installing	temporary	improvements	
✔ 	Increases	regional	rangeland	productivity	by	distributing	grazing	pressure	temporally	and	spatially	
✔ 	Increases	total	available	water	sources	
✔ 	Promotes	desired	plant	species	composition	(depending	on	management	and	grazing	intensity)	

	

Credit:	J.	Jacobus 

Step	3:	Integrating	New	Project	Actions	to	Address	Remaining	Vulnerabilities	
What	additional	actions	could	be	implemented	in	the	future	to	further	reduce	identified	vulnerabilities?	

Action:	Practice	invasive	species	management	(e.g.,	early	detection/rapid	response,	treat/remove	invasives)		
       ✔  Reduces	invasive	species	risk	in	rangeland	and	riparian	areas 

✔ 	Increases	forage	productivity	
✔ 	Promotes	desired	plant	species	composition	

Action:	Seed/Plant	palatable	and	climate-resilient	native	species	(e.g.,	drought-tolerant	species;	perennials)	
✔  Increases	forage	productivity		
✔  Promotes	water	infiltration	and	reduces	riparian	erosion	by	stabilizing	soil	
✔  Reduces	invasive	species	risk	and	promotes	desired	plant	species	composition	

Action:	Incorporate	climate	conditions,	trends,	and	triggers	into	adaptive	grazing	management			
✔  Utilizing	planned	grazing	rotations	during	drought	periods	helps	maintain	long-term	forage	production	

Action:	Plan	for	and	implement	water	development	based	on	projected	future	water	conditions	
✔ 	Identifying	proper	areas	for	and	installing	stock	ponds	to	capture	runoff	helps	ensure	water	for	cattle	

	



Management	
Opera?ons	

• Forest	planning	

• Landscape	Assessments	

• Resource	Program	
Strategies	

• Project	NEPA	analysis	

• Project	design/
implementa?on	

• Monitoring	plans	

• Climate	Scorecard	
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Vulnerability	Assessment	
Science	synthesis	of	exis6ng	
condi6on	and	projected	

changes/impacts	

Adapta?on	Strategies	&	
Ac?ons	

Menu	of	adapta6on	op6ons	
based	on	vulnerabili6es	

Climate	Adapta?on	
Products	

How	can	climate	
adapta6on		

products	be	applied	
to	management	
opera6ons?	

Applying	Climate	Informa6on	in	Management	
Opera6ons	
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•  Southern	California	Climate	
Adapta6on	Project1	

•  Maps	can	help	iden6fy:	
– Projected	climate	changes	for	
region	

– Where	and	why	resources	are	
vulnerable	

– Magnitude	of	change	they	are	
likely	to	experience	

Spa6al	Climate	Tools	

1.	hHps://databasin.org/groups/0271e0425e8b4505a5a8ed694dbe8ad6			
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