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This project responds to the growing 
need to understand the potential effects 
of projected climate trends and events on 
cultural landscapes.
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/�e ÃtÕdÞ ov c�i�ate c�an}e i�«actÃ on cÕ�tÕÀa� �andÃca«eÃ in t�e *acific 
7eÃt ,e}ion ­*7,®]  ationa� *aÀ� -eÀÛice ­ *-®] ÜaÃ condÕcted LÞ t�e 

Õ�tÕÀa� �andÃca«e ,eÃeaÀc� �ÀoÕ« ­
�,�®³] a Õnit ov t�e �e«aÀt�ent ov 
�andÃca«e ƂÀc�itectÕÀe at t�e 1niÛeÀÃitÞ ov "Àe}on ­1"®] in co��aLoÀation 
Üit� t�e  ationa� *aÀ� -eÀÛice° 7oÀ�in} Üit� c�i�ate ÃcientiÃtÃ] 
archeologists, ecologists, historians, biologists, botanists, preservationists, 
and designers CLRG utilized NPS and USGS localized climate projections 
to aÃÃeÃÃ �oÜ cÕ�tÕÀa� �andÃca«eÃ Üit�in t�e *7, �aÛe t�e «otentia� to Le 
affected by climate, and developed recommendations on future research 
toward the agency’s goal of ensuring cultural landscapes are resilient to 
climate change.

This project responds to the growing need to understand the potential 
effects of projected climate trends and events on cultural landscapes.  
Previous to this study, in 2015, with funding through the National Center 
for Preservation Technology and Training, the NPS Climate Change and 
Cultural Resources Programs worked with the UO team to develop a manual 
entitled “Climate Change and Cultural Landscapes: Research, Planning, 
and -teÜaÀdÃ�i«°»  /�at �anÕa� continÕed to Àefine an evvoÀt to deÛe�o« 
adaptation options for climate change impacts to cultural landscapes by 
ovveÀin} a Àan}e ov «otentia� actionÃ ­-ee Figure 1.3® oÀ ¼deciÃion tÀeeÃ½ voÀ 
resource managers and decision makers.  That project included a study 
ov cÕ�tÕÀa� �andÃca«eÃ in ÃiÝ eaÃteÀn 1- nationa� «aÀ�ÃI] ÀeÃÕ�tin} in t�e 
fundamental methodological structure of this work, and the decision tree 
­-ee Figure 1.2® t�at �aÃ }Õided t�e cÕÀÀent evvoÀt° /�iÃ «Ào�ect LÕi�dÃ on 
that previous work and manual.

Introduction and Background

³ 1" 
�,� �e�LeÀÃ\  ,oLeÀt <° �e�nic�] �Ƃ-�Ƃ] *�Æ 6eÀonica �a�inaÞ] ��ƂÆ 
 oa� *° �eÀÀ] �-Æ Ƃ�iÃon �eÜiÃ] ��Ƃ°
I -�enandoa�  ationa� *aÀ�] 6ƂÆ 
a«e �oo�oÕt  ationa� -eaÃ�oÀe]  
Æ 
�eoÀ}e 7aÃ�in}ton  ationa� *aÀ�ÜaÞ] 6ƂÆ 6a��eÞ �oÀ}e  ationa� �iÃtoÀica� 
*aÀ�] *ƂÆ -aint��aÕdenÃ  ationa� �iÃtoÀic -ite]  �Æ �ateÜaÞ  ationa� 
Recreation Area, NY.

Figure 1.1: A cultural landscape 
in t�e  *- *7,] The Heart of 
the Monster is found in the 
�a�ia� 6a��eÞ in �da�o] t�e 
home of the Nez Perce tribe, 
and is a study site for this 
«Ào�ect° ­�a�inaÞÉ1" 
�,�] 
Óä£È®
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Identify climate related 
vulnerabilities.  

Identify goals, drivers, and 
robust strategies; envision 
potential futures. 

Identify landscape characteristics
and character-defining features 
projected to be affected.

Gather climate change 
projections data.

Complete vulnerability assessment
for character defining features.  

Establish triggers for 
long term and disaster response.

Identify a range of adaptation 
and management options. Balance among  

constraints and 
opportunities- 
budget, priorities, 
personnel, available 
knowledge, etc.

Adopt and implement actions. 

Monitor and revise as needed.

CLIMATE CHANGE AND CULTURAL LANDSCAPES
RE

SE
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RC
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PL
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N
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ST
EW

A
RD

SH
IP

Complete cultural landscape
identification and evaluation
(CLI and CLR).

Figure 1.2: The decision tree from the manual, “Climate Change and Cultural Landscapes: Research, Planning, and 
Stewardship” guides the current effort for this project.  
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Figure 1.3: The range of adaptation options for research managers and decision makers for climate change impacts 
to cultural resources. These adaptation options were developed over a series of projects by the NPS Climate Change 
Ƃda«tation 
ooÀdinatoÀ voÀ 
Õ�tÕÀa� ,eÃoÕÀceÃ] *ÀeÃeÀÛin} 
oaÃta� �eÀita}e 7oÀ�Ã�o« ­Óä£{®] and  *- 
oaÃta� Ƃda«tation 
Handbook. In “Climate Change and Cultural Landscapes: Research, Planning, and Stewardship,” the adaptation options 
are adapted for their application to cultural landscapes.   

i
info

OFFSET STRESSES IMPROVE RESILIENCE

MANAGE 
CHANGE

DOCUMENT

RELOCATE/FACILITATE
MOVEMENT

INTERPRET THE 
CHANGE

NO ACTIVE 
INTERVENTION

ADAPTATION
OPTIONS

For cultural landscapes, 
this includes monitoring 
the rate and degree of 
landscape dynamics, to 
assess whether or not it is 
within the historic range. 

For cultural landscapes, this 
includes consideration at a 
‘landscape’ scale, to ensure 
that the effort to deflect or 
remove a stress does not result 
in negative impact to the 
larger ecosystem.  As with 
other cultural resources, this 
may include both temporary 
and long-term measures.

For cultural landscapes, plans 
to address climate adaptation 
should include hazard and 
negative impact protection in 
coordination with standard 
Cultural Landscape Inventory 
and Condition Assessment 
management procedures. 

For cultural landscapes, 
this requires a broader 
acceptance of change as 
an essential process and 
often character-defining 
aspect.

For cultural landscapes, this is 
an unusual or rare instance and 
movement is not feasible for a 
whole landscape. This option 
may be an appropriate choice 
for character-defining features 
of a landscape once the whole 
cannot be saved. 

For cultural landscapes, it 
is necessary to document 
the cultural landscape 
from multiple aspects 
and scales, including  
during different seasons, 
as conditions will change 
throughout the yearly 
cycle.

For cultural landscapes, this 
includes interpreting landscape 
change during and since the 
period of significance, to better 
demonstrate the impact of 
climate change within the 
context of landscape dynamics. 
Landscape interpretation also 
provides an opportunity for an 
educational opportunity, telling 
the on-going story of the 
integration of natural and 
cultural systems. 
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Ƃ �atÀiÝ ­-ee an eÝa�«�e in Ƃ««endiÝ Ƃ\ 6Õ�neÀaLi�itÞ ƂÃÃeÃÃ�ent 
�atÀiÝ® ÜaÃ deÛe�o«ed t�at «ÀoÛideÃ an Õ«dated co��ection and 
oÀ}aniâation ov data needed to eÛa�Õate t�e eÝ«oÃÕÀe ov a�� 
cultural landscapes that have completed cultural landscape 
inÛentoÀieÃ in t�e *acific 7eÃt ,e}ion° /�e �atÀiÝ ÃÕ��aÀiâeÃ 
a�� ov t�e c�aÀacteÀ�definin} veatÕÀeÃ and enÛiÀon�enta� 
i�«actÃ voÀ £È{ cÕ�tÕÀa� �andÃca«eÃ in t�e *acific 7eÃt ,e}ion 
using the data from the NPS Cultural Landscapes Inventory 
­
��® dataLaÃe° /�e �atÀiÝ ÃÕ��aÀiâeÃ t�e eÝ«oÃÕÀe ov t�e 
cÕ�tÕÀa� �andÃca«eÃ½ c�aÀacteÀ�definin} veatÕÀeÃ to cÕÀÀent 
environmental hazards and to projected changes climate. The 
eÝ«oÃÕÀe to cÕÀÀent enÛiÀon�enta� �aâaÀdÃ and «Ào�ect c�i�ate 
change is then scored for each cultural landscape in order to 
rank the cultural landscapes by these scores to understand the 
oÛeÀa�� eÝ«oÃÕÀe ov t�e cÕ�tÕÀa� �andÃca«e to cÕÀÀent ÀiÃ� and 
projected future climate change.

CLIMATE DATA
• Temperature
• Precipitation
• Sea Level
• Storms

HAZARDS & IMPACTS
• Fire
• Flood 
• Landslide
• Drought
• Erosion
• 
Ý«oÃÕÀe to e�e�entÃ
• �icÀo�c�i�ate
• *eÃtÉ�iÃeaÃe
• 6e}etationÉ�nÛaÃiÛe -«ecieÃ
• Disruption of Species

CULTURAL LANDSCAPE CHARACTERISTICS
• Natural systems and features
• Spatial organization
• Land use
• Cultural traditions
• Cluster arrangements
• Circulation
• Topography
• 6e}etation
• Buildings and structures
• 6ieÜÃÉÛiÃtaÃ
• Constructed water features
• -�a���Ãca�e veatÕÀeÃ
• Archeological sites

-iÝ caÃe ÃtÕdieÃ ÜeÀe condÕcted] 
Ü�ic� inc�Õde identification ov cÕÀÀent 
condition, projected climate change, and 
recommended management strategies to 
addÀeÃÃ cÕÀÀent condition deficiencieÃ and 
areas of future research.  Each case study 
includes a cultural landscape summary, 
a summary of regional climate change 
«Ào�ectionÃ] an eÝiÃtin} conditionÃ ÃÕ��aÀÞ] 
a ÃÕ��aÀÞ ov t�e �aâaÀd eÝ«oÃÕÀe] and 
Àeco��endationÃ voÀ neÝt Ãte«Ã°

CULTURAL LANDSCAPES

• Lyons Ranches Historic District, Redwood 
National Park, CA

• Scotty’s Castle Historic District, Death 
6a��eÞ  ationa� *aÀ�] 
Ƃ

• *Õ½Õ�o�o�ń �eiaÕ  ationa� �iÃtoÀic -ite] 
HI

• Eugene O’Neill National Historic Site, 
CA

• Buckner Homestead Historic District, 
Lake Chelan National Recreation Area, 
Managed by North Cascades National 
*aÀ� -eÀÛice 
o�«�eÝ] 7Ƃ

• 
aÃt �a�ia�É�eaÀt ov t�e �onÃteÀ]  eâ 
Perce National Historical Park, ID 

The study of climate change impacts on cultural landscapes within the 
Pacific West Region includes two components.
CLIMATE CHANGE PROJECTIONS, 
HAZARDS AND IMPACTS, AND 
CULTURAL LANDSCAPE DATA

CASE STUDIES
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Figure 1.4\ Ƃ cÕ�tÕÀa� �andÃca«e in t�e  *- *7,] 
Eugene O’Neill National Historic Site sits above 
�anÛi��e] 
Ƃ° ­�eÀÀÉ1" 
�,�] Óä£È®
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/�e 
Õ�tÕÀa� �andÃca«eÃ �nÛentoÀÞ ­
��® iÃ an eÛa�Õated 
inventory of all landscapes in the National Park System, that 
�aÛe �iÃtoÀica� Ãi}nificance and aÀe �iÃted oÀ e�i}iL�e voÀ �iÃtin} in 
the National Register of Historic Places, or otherwise managed 
as cultural resources through a public planning process, and in 
which the NPS has or plans to acquire any legal interest. The 

�� identifieÃ and docÕ�entÃ eac� �andÃca«e½Ã �ocation] Ãiâe] 
«�ÞÃica� deÛe�o«�ent] �andÃca«e c�aÀacteÀiÃticÃ] c�aÀacteÀ�
definin} veatÕÀeÃ] condition] i�«actÃ] aÃ Üe�� aÃ ot�eÀ Ûa�ÕaL�e 
information useful to park management. 

The condition of, and impacts to, a cultural landscape are 
documented in the CLI. To maintain accurate information, 
the CLI condition and impacts are regularly updated, with 
condition summaries, and new impact descriptions. In 2014, 
the standardized list of impacts documented in the CLI was 
updated to include all potential climate change impacts 
defined LÞ t�e 
�i�ate 
�an}e and 
Õ�tÕÀa� ,eÃoÕÀceÃ 
Response Program. In this project, the condition and impacts 
for each cultural landscape were analyzed with regard to 
current climate change projection data to identify and 
potentially quantify anticipated climate change impacts 
through the existing stewardship framework of the CLI.

Adaptation strategies are being developed for cultural 
resources management by the NPS to respond to the threat 
of climate change impacts to cultural resources, including 
cultural landscapes. Using vulnerability analysis, both short 
term and long term adaptation and mitigation strategies 
are being developed to mitigate the threat. In this project, 
 *- and 1" teÃted and Àefined t�e cÕ�tÕÀa� ÀeÃoÕÀce c�i�ate 
change response framework through an analysis of projected 
climate change impacts to cultural landscapes located in the 
ÜeÃteÀn 1nited -tateÃ and *acific �Ã�andÃ° 

�Ào� t�iÃ ana�ÞÃiÃ] caÃe ÃtÕdÞ eÝa�«�eÃ ÜeÀe ÕÃed to identivÞ 
the current condition of the cultural landscape and how this 
condition coÕ�d inyÕence �oÜ t�e cÕ�tÕÀa� �andÃca«e coÕ�d 
be affected by projected changes in climate. This is the 
fiÀÃt Ãte« in ÕndeÀÃtandin} t�e ÛÕ�neÀaLi�itÞ ov t�e cÕ�tÕÀa� 
landscape to climate change. These case studies helped to 
confiÀ� t�e cÕÀÀent and «Ào�ected eÝ«oÃÕÀe ov t�e cÕ�tÕÀa� 
�andÃca«e to Ã«ecific c�i�ate ÛaÀiaL�eÃ° �ÕtÕÀe ana�ÞÃiÃ iÃ 
needed to understand how sensitive the cultural landscape is 
to t�iÃ eÝ«oÃÕÀe in oÀdeÀ to vÕ��Þ ÕndeÀÃtand t�e ÛÕ�neÀaLi�itÞ 
of the cultural landscape to climate change and to develop 
strategies for mitigating the projected effects. Critical to this 
approach was collaboration in collecting and sharing data 
between UO CLRG and NPS. 

Cultural Landscape Inventory and 
Climate Adaptation Strategies

1. Collect climate change 
projection data pertinent to 164 
cultural landscapes in 43 parks in the 
*acific 7eÃt ,e}ion] inc�Õdin}] LÕt not 
limited to, climate change trends of air 
temperature, precipitation, sea level, 
and storms. 

OBJECTIVES

The objectives of this study are to:
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2. Identify anticipated climate 
change related exposures for each of 
the 164 cultural landscapes.  

3. 
ondÕct ÃiÝ case study cultural 
landscape condition assessments, using 
the CLI Professional Procedures condition 
assessment framework, to verify current 
condition and impacts, and identify 
neÝt Ãte«Ã toÜaÀdÃ enÃÕÀin} t�e cÕÀÀent 
impacts are addressed in order to improve 
the resiliency of the cultural landscape to 
future impacts. 
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There are two major components to this 
study: a matrix to evaluate data related to 
climate exposure of cultural landscapes; 
and six case studies in which the exposure 
assessment was tested. 
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Figure 1.5: Buckner Homestead 
�iÃtoÀic �iÃtÀict] one ov t�e ÃiÝ 
case studies for this project, 
is located on a horseshoe 
bend of the Stehekin River in 
North Cascades National Park 
-eÀÛice 
o�«�eÝ in t�e Àe�ote 
North Cascades of central 
7aÃ�in}ton°  
­�eÀÀÉ1" 
�,�] Óä£È®

Methods

Based on a decision tree framework that organizes and prioritizes an 
approach to addressing the impacts of climate change on cultural 
�andÃca«eÃ] t�iÃ «Ào�ect teÃted and Àefined an eÝiÃtin} vÀa�eÜoÀ� voÀ 
managing the projected effects of climate change on cultural landscapes. 
/�e «Ào�ect iÃ vocÕÃed on t�e º,eÃeaÀc�» «oÀtion ov t�e deciÃion tÀee  ­-ee 
Figure 1.2®° /�oÕ}� t�e fi}ÕÀe i��ÕÃtÀateÃ t�at t�e deciÃion tÀee occÕÀÃ in a 
�ineaÀ ti�e�ine] t�e «ÀoceÃÃ and itÃ co�«onentÃ aÀe co�«�eÝ and ÀoLÕÃt° �t 
is recommended that the climate data and cultural landscape assessments 
be periodically updated.  

/�eÀe aÀe tÜo �a�oÀ co�«onentÃ to t�iÃ ÃtÕdÞ\ a �atÀiÝ to eÛa�Õate data 
Àe�ated to c�i�ate eÝ«oÃÕÀe ov cÕ�tÕÀa� �andÃca«eÃÆ and ÃiÝ caÃe ÃtÕdieÃ 
in Ü�ic� t�e eÝ«oÃÕÀe aÃÃeÃÃ�ent ÜaÃ teÃted° 	ot� co�«onentÃ ÀeµÕiÀe 
Àe}iona� c�i�ate «Ào�ectionÃ° /�iÃ eÝ«oÃÕÀe data Üi�� ÃeÀÛe vÕtÕÀe «�aÃeÃ 
of this study in which the vulnerability of the cultural landscape can be 
aÃÃeÃÃed once eÝ«oÃÕÀe and ÃenÃitiÛitÞ to t�e eÝ«oÃÕÀe �aÃ Leen identified°

Standard NPS cultural landscape analytical techniques were employed, 
based on previously collected and analyzed data in the Cultural Landscape 
�nÛentoÀÞ ­
��® voÀ eac� Ãite° 
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The team primarily considered projections for 
te�«eÀatÕÀe] «Àeci«itation] Ãea �eÛe�] and ÃtoÀ�ÃÆ 
and compiled regional climate projections from 
published data sources, including  National Park 
-eÀÛice ­ *-® Àe«oÀtÃ] �nteÀ}oÛeÀn�enta� *ane� 
on 
�i�ate 
�an}e ­�*

®] t�e  ationa� 
�i�ate 
Assessment, and United States Geological Survey 
­1-�-®  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 7�i�e t�eÀe 
are other projections that can also be considered 
­e°}°] ÃnoÜ «ac�] Ãoi� �oiÃtÕÀe] etc°® t�e voÕÀ «Ài�aÀÞ 
projections were selected due to the availability of 
data for the study sites and reduced uncertainty in 
the data. These projections guide the analysis of the 
hazards and impacts on the cultural landscapes.

The climate projections for this study use the highest 
emissions scenario from the IPCC. Representative 

oncentÀation *at�ÜaÞÃ ­,
*® aÀe voÕÀ tÀa�ectoÀieÃ 
Àe«oÀted in t�e �*

 �ivt� ƂÃÃeÃÃ�ent ,e«oÀt ­Ƃ,x®° 
RCP 8.5 is characterized as “business as usual” in 
which emissions from fossil fuels continues at its 
current rate. Carbon emmissions have followed, if 
not eÝceeded] ,
* n°x Ãince itÃ intÀodÕction in ÓääÇ°

CLIMATE PROJECTIONS WITHIN 
THE NPS PACIFIC WEST REGION

TEMPERATURE PRECIPITATION

SEA LEVEL STORMS

Figure 1.6\ "LÃeÀÛed e�iÃÃionÃ and e�iÃÃionÃ ÃcenaÀioÃ° �ata\ 
��Ƃ
É�
*É�*

É�ÕÃÃ et a�] Óä£{° 
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HAZARDS

Hazards associated with projections for temperature, 
precipitation, sea level, and storms are evaluated, 
inc�Õdin}\ dÀoÕ}�t] fiÀe] yood] and �andÃ�ide° /�e 
hazard data was derived from established risk data 
�ade aÛai�aL�e LÞ  ationa� *aÀ� -eÀÛice ­ *-®] 
�edeÀa� 
�eÀ}encÞ �ana}e�ent Ƃ}encÞ ­�
�Ƃ®] 
1nited -tateÃ �eo�o}ica� -ÕÀÛeÞ ­1-�-®] and 1nited 
-tateÃ �oÀeÃt -eÀÛice ­1-�-®°  /�eÃe �aâaÀdÃ ÜeÀe 
selected based on the availability of the data for the 
study sites. Hazards that did not have available data 
ÜeÀe not inc�Õded in t�iÃ ÃtÕdÞ] and aÀe Àeyected in 
the case study maps.  

This project incorporates available Geographic 
�nvoÀ�ation -ÞÃte� ­��-® data «eÀtainin} to fiÀe] 
yood] �andÃ�ide] and dÀoÕ}�t voÀ eac� cÕ�tÕÀa� 
�andÃca«e°  7it�in eac� Ãite] eac� veatÕÀe ÀeceiÛeÃ 
a hazard score between zero and one, based on 
t�at veatÕÀe½Ã �ocation Üit�in fiÀe] yood] �andÃ�ide] 
and dÀoÕ}�t �aâaÀd aÀeaÃ ­-ee �i}ÕÀeÃ ,
�7 £°££] 
�
6Ƃ £°�] *1�
 £°£ä] 
1"  £°�]  "
Ƃ £°£ä] and 
NEPE 1.10®° ƂÃ Ão�e contÀiLÕtin} veatÕÀeÃ aÀe not 
located spatially in GIS, the method for analyzing 
current hazards includes referring to site plans within 
the CLIs to identify the location of certain features. In 
general, any feature that cannot be located in space 
on either the site plan or within GIS, did not receive 
a hazard score. 

IMPACTS

/�e 1" 
�,� tea� ÕÃed t�e «ÀeÛioÕÃ�Þ eÝiÃtin} 
identified i�«actÃ to t�e cÕ�tÕÀa� �andÃca«e 
cata�o}Õed in t�e 
�� dataLaÃe] inc�Õdin}\ diÃÀÕ«tionÆ 
�oÃÃ ov «�ant Ã«ecieÃÆ eÀoÃionÆ eÝ«oÃÕÀe to e�e�entÃÆ 
ne}�ectÆ «eÃtÃÉdiÃeaÃeÃÆ «ÀÕnin} «ÀacticeÃÆ Àe�eaÃe 
to ÃÕcceÃÃionÆ ÃtÀÕctÕÀa� deteÀioÀationÆ te�«eÀatÕÀeÉ
�ot eÝtÀe�eÃÆ te�«eÀatÕÀeÉÜaÀ�eÀ aÛeÀa}eÃÆ and 
Ûe}etationÉinÛaÃiÛe «�antÃ] a�� ov Ü�ic� aÀe i�«actÃ 
tracked by NPS for all cultural landscapes. For the 
caÃe ÃtÕdieÃ] t�eÃe i�«actÃ ÜeÀe ÛeÀified in t�e fie�d° 

EQUATION

6Õ�neÀaLi�itÞ ov a ÀeÃoÕÀce to an indiÛidÕa� �aâaÀd r 
­�iÃtoÀica� eÝ«oÃÕÀe Ý ÃenÃitiÛitÞ® ³ ­«Ào�ected eÝ«oÃÕÀe Ý ÃenÃitiÛitÞ®°


Ý«oÃÕÀe iÃ t�e eÝteÀna� tÀend oÀ eÛent] inde«endent ov t�e ÀeÃoÕÀce] and inc�ÕdeÃ �iÃtoÀica� and 
projected climate change.

-enÃitiÛitÞ iÃ t�e in�eÀent ÃÕÃce«tiLi�itÞ ov a ÀeÃoÕÀce and iÃ inde«endent ov eÝ«oÃÕÀe°

/�iÃ ÃtÕdÞ vocÕÃeÃ on eÝ«oÃÕÀe°

The GIS maps included in this study use the best 
available data. The data collected contributed to the 
initia� ÀeÃeaÀc� voÀ t�e fie�d aÃÃeÃÃ�ent° 	ecaÕÃe t�e 
data are coarse, they lack precision and detail. Finer 
scale data are needed to further the research. 
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VULNERABILITY ASSESSMENT MATRIX

Exposure is “the presence of people, livelihoods, 
species or ecosystems, environmental functions, 
services, and resources, infrastructure, or economic, 
social, or cultural assets in places and settings that 
coÕ�d Le adÛeÀÃe�Þ avvected» ­�*

 Óä£{®° �oÀ 
t�iÃ ÃtÕdÞ] t�e definition ov eÝ«oÃÕÀe iÃ a�ended 
to focus on how climate change could adversely 
avvect t�e cÕ�tÕÀa� �andÃca«e veatÕÀeÃ°  /�iÃ �atÀiÝ 
aggregates a broad range of information including: 
on�Ãite and }eo�Ã«atia� ana�ÞÃeÃ] and c�i�ate ÃtÕdieÃ 
and �ode�Ã° /�e �atÀiÝ iÃ intended to aÃÃiÃt  *- 
deciÃion��a�eÀÃ in diÀectin} vÕÀt�eÀ ana�ÞÃiÃ] fie�d 
assessment, and appropriate treatment measures. 
The four major criteria included in the ranking system 
ov t�e �atÀiÝ aÀe\ 
ondition] 
ÕÀÀent 
Ý«oÃÕÀe] 
�iÃtoÀica� 
Ý«oÃÕÀe] and *Ào�ected 
Ý«oÃÕÀe° 

Condition
/�iÃ co�«onent ov t�e �atÀiÝ iÃ an oÛeÀaÀc�in}] 
�andÃca«e�Ãca�e aÃÃeÃÃ�ent ov condition° /�iÃ 
includes interpretation of qualitative levels of the 
condition status described in the CLI.  Categories 
include “Good,” “Fair,” and “Poor”. Each level of 
condition receives a numerical score from a limited 
Àan}e\ ä°ÎÎ voÀ a 
�� ÃtatÕÃ ov º�ood»Æ ä°ÈÈrº�aiÀ»Æ 
and £rº*ooÀ°» 

Current Exposure

ÕÀÀent 
Ý«oÃÕÀe identifieÃ t�at t�e cÕ�tÕÀa� �andÃca«e 
veatÕÀe iÃ at ÀiÃ� to a �aâaÀd and iÃ Ã«atia��Þ Ã«ecific°  
This assigned value includes current Geographic 
�nvoÀ�ation -ÞÃte� ­��-® Ã«atia� data° /�e Àan�in}Ã 
voÀ �andÃ�ideÃ] dÀoÕ}�t] and fiÀe Àan}e vÀo� �oÜ to 
�i}�] Üit� t�e Àan}e ä�£°  /�eÀe iÃ cÕÀÀent�Þ no ��- 
data voÀ ÜateÀÉÜind eÀoÃion] eÝ«oÃÕÀe to e�e�entÃ] 
�icÀo�c�i�ate] «eÃtÉdiÃeaÃe] inÛaÃiÛe «�antÃ] and 
disruption of species. 

This assessment consists of analysis between the 
cultural landscape’s site plan, as found in the Cultural 
Landscape Inventory, and GIS spatial data.  If a CLI 
was not available, no analysis was conducted as 
certain information about these sites may only be 
found in the site plan.  

Historical Exposure
�noÜn cÕÀÀent and �iÃtoÀica� i�«actÃ aÀe identified] 
primarily through the CLI. The Condition Assessment 
section of each CLI includes a listing of discrete 
impacts that are standardized for NPS use. Each 
i�«act identified in t�iÃ Ãection conceÀnÃ at �eaÃt one 
cultural landscape feature, although in some cases, 
ÃeÛeÀa� �aÞ Le avvected° �oÀ eac� i�«act identified 
in the CLI, all relevant contributing features were 
identified] and aÃÃi}ned a «oint Ûa�Õe to t�e ÀoÜ ov 
each feature affected. 

Point values for each cultural landscape feature are 
in a tally format by row, where each documented 
i�«act conÃtitÕteÃ a Ãin}�e] Ü�o�e�nÕ�LeÀ «oint 
incÀeaÃe° �oÀ eÝa�«�e] a Àe�nant oÀc�aÀd i�«acted 
LÞ L�i}�t da�a}e ­º*eÃtÉ�iÃeaÃe» indicatoÀ cate}oÀÞ® 
ÜoÕ�d ÀeceiÛe a Ûa�Õe ov ¼£½] Ü�eÀeaÃ a conÃtÀÕcted 
watercourse undermined by erosion and damaged 
by invasive vegetation would receive a point for each 
i�«act] voÀ a tota� ov ¼Ó°½ �i�eÜiÃe] a Ãin}�e i�«act 
may affect several features, generating a point for 
each in turn. Every point increase is tallied under 
the appropriate Hazard Indicator column of the 
aÃÃeÃÃ�ent ­at t�e veatÕÀe Ãca�e®] Üit�in º�iÃtoÀica� 
Impact” cells.

Projected Exposure
*Ào�ected 
Ý«oÃÕÀe iÃ a ca�cÕ�ation ov intenÃitÞ and 
confidence ov t�e c�i�ate «Ào�ectionÃ data° /�e 
data are comprised of the updated regional climate 
projections by county, and where available, by park 
scale. 

Intensity: estimated magnitude of climate change 
per climate variable. 

Confidence\ Àan}e ov ceÀtaintÞÉÕnceÀtaintÞ in t�e 
c�i�ate c�an}e «Ào�ectionÃ° ­�i}� confidence r 
£°ä] �ediÕ���i}� confidence r °Çx] �ediÕ���oÜ 
confidence r °xä] �oÜ confidence r °Óx®° -oÕÀceÃ\ 
IPCC, NPS reports, USGS National Climate Change 
6ieÜeÀ°

Ƃ detai�ed eÝ«�anation ov t�e ÃcoÀin} ÃÞÃte� voÀ 
«Ào�ected eÝ«oÃÕÀe can Le voÕnd in Ƃ««endiÝ 
.

The vulnerability assessment matrix (See 
example in Appendix A) organizes exposure of 
cultural landscape character defining features 
according to climate change projection data.

Ƃ detai�ed eÝ«�anation ov t�e ÃcoÀin} ÃÞÃte� voÀ 
eac� ov t�e voÕÀ �aâaÀdÃ Àe�ated to 
ÕÀÀent 
Ý«oÃÕÀe 
can be found in Ƃ««endiÝ 	.
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CASE STUDIES

1. The six cultural landscapes for this phase 
of the project were selected based on three 
factors: each landscape is in a different Pacific 
West Region network; at least one of each type 
of cultural landscape is represented (i.e., historic 
site, vernacular, design, ethnographic); and there 
was availability of park staff to participate and 
assist with the field visit and research. This set of 
cÀiteÀia «ÀoÛided voÀ t�e identification ov ÃiÝ cÕ�tÕÀa� 
�andÃca«eÃ in t�e *acific 7eÃt ,e}ion] Àe«ÀeÃentin} 
a broad range of landscape types and regional 
diÃtÀiLÕtion ­-ee Figure 1.8®°

2. Following site selection, the team reviewed 
the CLI for each site and retrieved available 
climate projection data from published data 
sources, including NPS reports, Intergovernmental 
*ane� on 
�i�ate 
�an}e ­�*

®] t�e  ationa� 
Climate Assessment, and United States Geological 
-ÕÀÛeÞ ­1-�-®  ationa� 
�i�ate 
�an}e 6ieÜeÀ] 
resulting in a determination of the potential climate 
ÃtÀeÃÃeÃ and i�«actÃ on «ÀeÛioÕÃ�Þ identified cÕ�tÕÀa� 
landscape characteristics and features.  

3. This was followed by a webinar and 
meetings with NPS regional and park staff, 
sharing this information and data, and collecting 
additional observations, recommendations for 
current literature and primary source materials, as 
well as other information and advice from staff.

4. /�e neÝt Ãte« inc�Õded a field investigation 
of each study site with regional and park staff, 
with the goal of gaining, in the field, a better 
understanding of the current impacts on the 
contributing cultural landscape features, and 
to identify opportunities for future studies of 
attribution of those impacts to climate change 
on cultural landscapes° /�eÃe fie�d inÛeÃti}ationÃ 
enabled the team to better understand and evaluate 
potential climate impacts with NPS staff, raise new 
questions not apparent in the literature review phase 
ov t�e «Ào�ect] and }ain an oÛeÀa�� ÛieÜ ov eÝiÃtin} 
conditionÃ ov t�e cÕ�tÕÀa� �andÃca«e ­-ee Figure 1.7®°  

The site visits were critical to the project, but 
presented some limitations. Primary among these 
ÜaÃ t�e Àe�atiÛe�Þ Ã�oÀt Ãite ÛiÃit � one ÃeaÃon] 
and in only one year.  The project scope did not 
«ÀoÛide voÀ �on}�teÀ� ÃtÕdieÃ] LÕt did «ÀoÛide voÀ 

Figure 1.7\ /�e ÀeÃeaÀc� tea� condÕctÃ fie�d inÛeÃti}ationÃ 
with NPS staff at Eugene O’Neill National Historic Site 
­
1" ®] 	Õc�neÀ �o�eÃtead �iÃtoÀic �iÃtÀict ­ "
Ƃ®] 
and �ÞonÃ ,anc�eÃ �iÃtoÀic �iÃtÀict ­,
�7®° ­�e�nic�É
�a�inaÞÉ�eÀÀÉ1" 
�,�] Óä£È®
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t�e incoÀ«oÀation ov cÀitica�] and ovten �on}�teÀ�] 
observations from park staff.  The site visits also 
provided an insight into park priorities, competing 
de�andÃ voÀ Ãtavv eÝ«eÀtiÃe and vÕndin}] and t�e 
acknowledged level of unavailable historical and 
projected climate data.

Tasks included visual inspection of buildings, 
structures, vegetation, and other landscape features 
to assess condition and impacts, taking photos, 
co�«i�in} fie�d noteÃ] ÃÞnt�eÃiâin} invoÀ�ation 
co��ected in t�e fie�d] inc�Õdin} oÀ}aniâin} noteÃ and 
photos, and writing descriptions of each impact within 
the cultural landscape using the CLI Professional 
*ÀocedÕÀeÃ vÀa�eÜoÀ� voÀ definin} i�«actÃ°

5. The UO CLRG team and NPS staff then 
developed recommendations for next steps 
that work towards improving the resilience of the 
c�aÀacteÀ�definin} veatÕÀeÃ° 
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Buckner Homestead Historic District

Heart of the Monster

Lyons Ranches Historic District

Eugene O’Neill National Historic Site

Scotty’s Castle Historic District 

UPPER COLUMBIA BASINUPPER COLUMBIA BASINUPPER COLUMBIA BASIN

KLAMATH

SIERRA

MOJAVE
DESERT

MEDITERRANEANMEDITERRANEANMEDITERRANEANMEDITERRANEAN
COAST

SAN FRANCISCOSAN FRANCISCOSAN FRANCISCO
BAY AREABAY AREABAY AREA

NORTH COASTNORTH COASTNORTH COASTNORTH COAST
andandandand

CASCADESCASCADESCASCADESCASCADES

PACIFIC ISLANDSPACIFIC ISLANDS

CALIFORNIA

NEVADA

OREGON

WASHINGTON

IDAHO

HAWAII

Pu’ukohola Heiau National Historic Site

Figure 1.8\ /�e ÃiÝ cÕ�tÕÀa� �andÃca«eÃ caÃe ÃtÕdieÃ 
Àe«ÀeÃent t�e *acifi c 7eÃt ,e}ion netÜoÀ�Ã] divveÀent 
landscape types, and regional distribution. 
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-cottÞ½Ã 
aÃt�e �iÃtoÀic �iÃtÀict] �eat� 6a��eÞ  ationa� *aÀ�] 
Ƃ 

Eugene O’Neill National Historic Site, CA


aÃt �a�ia�É�eaÀt ov t�e �onÃteÀ]  eâ *eÀce  ationa� �iÃtoÀica� *aÀ�] ��

Buckner Homestead Historic District, Lake Chelan National Recreation 
ƂÀea] �ana}ed LÞ  oÀt� 
aÃcadeÃ  ationa� *aÀ� -eÀÛice 
o�«�eÝ] 7Ƃ

*Õ½Õ�o�o�ń �eiaÕ  ationa� �iÃtoÀic -ite] ��

Lyons Ranches Historic District, Redwood National Park, CA

Case Studies

Figure 1.9: Images from the 
ÃiÝ caÃe ÃtÕdÞ �ocationÃ° ­1" 

�,�] Óä£È®
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�i}ÕÀe ,
�7 £°£: Lyons Ranches, in the Bald Hills of Redwood National Park, is set within the prairies 
and oa�ÜoodÃ ov t�e ,edÜood 
Àee� ÜateÀÃ�ed° ­�eÀÀÉ1" 
�,�] Óä£È®
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• Size: x]ÈÈä°xä acÀeÃ ­Ó]Ó�ä �ectaÀeÃ®

• Cultural Landscape Type: �iÃtoÀic 6eÀnacÕ�aÀ 
Landscape

• Period of Significance: £nÈn � £�x�
/�e �iÃtÀict½Ã «eÀiod ov Ãi}nificance ÕndeÀ 
ÀiteÀia 
A and C begins in 1868, the time by which 
Jonathan Lyons had settled on land in the District, 
and continues through 1959. The end date of 
1959 represents the end of the period for which 
sheep ranching was a major economic presence 
in the Bald Hills.

• National Register Significance: Criterion A
/�e �iÃtÀict iÃ Ãi}nificant ÕndeÀ 
ÀiteÀion Ƃ at t�e 
local level for its association with the history and 
development of the Bald Hills as a sheep ranching 
community.

• National Register Significance: Criterion C
/�e �iÃtÀict iÃ Ãi}nificant ÕndeÀ 
ÀiteÀion 
 at t�e 
�oca� �eÛe� aÃ an eÝa�«�e ov a �aÀ}e�Ãca�e Ã�ee« 
ranching landscape in the Bald Hills.

Humboldt County, CA
REDWOOD NATIONAL PARK, CA

/�e �ÞonÃ ,anc�eÃ �iÃtoÀic �iÃtÀict ­-ee �i}ÕÀe ,
�7 £°£® iÃ �ocated Üit�in t�e 	a�d �i��Ã ov ,edÜood 
National Park, Humboldt County, California, and is set within the prairies and oakwoods of the 
Redwood Creek watershed. The District is reached via the Bald Hills Road from State Highway 101 and 
iÃ a««ÀoÝi�ate�Þ nine �i�eÃ in�and vÀo� t�e coaÃt° /�e x]ÈÈä�acÀe diÃtÀict iÃ co�«ÀiÃed ov a ÃeÀieÃ ov 
eight prairies and the features within these prairies that remain from the Lyons family sheep ranching 
eÀa° /�e ei}�t «ÀaiÀieÃ ov t�e diÃtÀict eÝtend voÀ a««ÀoÝi�ate�Þ ÃiÝ �i�eÃ] Üit� eac� «ÀaiÀie Lein} no 
�oÀe t�an a �i�e vÀo� t�e neÝt° /�eÞ aÀe �ocated a�on} t�e Àid}e ov t�e �i��Ã and aÀe natÕÀa��Þ occÕÀÀin} 
veatÕÀeÃ t�at �aÛe Leen �odified oÛeÀ ti�e LÞ t�e cÕ�tÕÀa� «ÀacticeÃ ov t�e ÛaÀioÕÃ }ÀoÕ«Ã ov «eo«�e 
that have inhabited this region.

CULTURAL LANDSCAPE SUMMARY

LYONS RANCHES HISTORIC DISTRICT



�i}ÕÀe ,
�7 £°È\ �o�e *�ace Óä£È Ãite «�an° ­ *- *7,"] 
Óä£È®

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

0 0.05 0.10.025 Miles¯

Redwood National Park
Home Place Site Plan
Lyons Ranches Historic District Cultural Landscape Inventory 

National Park Service
U.S. Department of the Interior

December 2016
Prepared by PWRO Cultural Landscape Program
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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Redwood National Park
Elk Camp Site Plan
Lyons Ranches Historic District Cultural Landscape Inventory 

National Park Service
U.S. Department of the Interior

December 2016
Prepared by PWRO Cultural Landscape Program
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SUMMARY OF HUMBOLDT COUNTY, CALIFORNIA 1 MAXIMUM 2-M AIR TEMPERATURE

1 Maximum 2-m Air Temperature

Figure 1: Seasonal average time series of maximum 2-m air temperature for historical (black), RCP4.5 (blue) and RCP8.5 (red).
The historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid
lines and their standard deviations are indicated by the respective shaded envelopes.

Figure 2: Monthly averages of maximum 2-m air temperature for four time periods for the RCP4.5 (left) and RCP8.5 (right)
simulations. The average of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the
respective shaded envelopes. Triangle, diamond and square symbols indicate the percent of models that simulate future minus
present changes that are of the same sign and significant. A two-sided Students t-test is used to establish significance (ρ ≤ 0.05).

1 -Alder and Hostetler, USGS

Model Projections: Maximum Air Temperature

�i}ÕÀe ,
�7 £°Î\ -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov �aÝi�Õ� Ó�� aiÀ te�«eÀatÕÀe voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and 
,
*n°x ­Àed®° /�e �iÃtoÀica� «eÀiod endÃ in Óääx and t�e vÕtÕÀe «eÀiodÃ Le}in in ÓääÈ° /�e aÛeÀa}e ov Îä 
��*x �ode�Ã 
is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] aÛeÀa}e 
te�«eÀatÕÀe iÃ «Ào�ected to incÀeaÃe LÞ Î°Îc
 ­È°äc�® LÞ t�e ÞeaÀ 
Ó£ää Àe�atiÛe to £�xä° ­-ee �i}ÕÀe ,
�7 £°Î®°                                                                                                                            

REGIONAL CLIMATE CHANGE PROJECTION SUMMARY 
Humboldt County, CA
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SUMMARY OF HUMBOLDT COUNTY, CALIFORNIA 3 PRECIPITATION

3 Precipitation

Figure 5: Seasonal average time series of precipitation for historical (black), RCP4.5 (blue) and RCP8.5 (red). The historical
period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid lines and
their standard deviations are indicated by the respective shaded envelopes.

Figure 6: Monthly averages of precipitation for four time periods for the RCP4.5 (left) and RCP8.5 (right) simulations. The
average of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the respective shaded
envelopes. Triangle, diamond and square symbols indicate the percent of models that simulate future minus present changes that
are of the same sign and significant. A two-sided Students t-test is used to establish significance (ρ ≤ 0.05).

3 -Alder and Hostetler, USGS

Model Projections: Precipitation

�i}ÕÀe ,
�7 £°{\ -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov «Àeci«itation voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and ,
*n°x ­Àed®° /�e 
historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the 
solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

For projected average annual precipitation, the climate models 
do not agree, with over half projecting increases, but many 
«Ào�ectin} decÀeaÃeÃ° ­-ee �i}ÕÀe ,
�7 £°{®°                                                                                                                         

                                                                                                                            

Model Projections: Storms

�i}ÕÀe ,
�7 £°x\ *Ào�ected c�an}eÃ in Óä�ÞeaÀ ÃtoÀ� vÀeµÕencÞ voÀ ,
�7 vÀo� t�e �*

 Ƃ,x ­Óä£Î®° �*

 ÃtoÀ� �Õ�ti«�ieÀ 
indicateÃ t�e «Ào�ected incÀeaÃe in vÀeµÕencÞ ov Óä�ÞeaÀ ÃtoÀ�Ã° "ccÕÀÀence indicateÃ �oÜ t�at incÀeaÃe tÀanÃ�ateÃ in t�e 
number of years.

STORM FREQUENCY PROJECTION DATA

CASE STUDY SITE IPCC STORM FREQUENCY MULTIPLIER 20-YEAR STORM OCCURRENCE (YEARS)

,
�7 3 6.7
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• 
ÕÀÀent Ãite conditionÃ inc�Õde inÛaÃiÛe Ã«ecieÃÆ 
eco�o}ica� ÃÕcceÃÃionÆ fiÀe and vÕe� �oadÃÆ 
eco�o}ica� ÀeÃtoÀationÆ deteÀioÀated �iÃtoÀic 
�ateÀia�ÃÆ c�an}eÃ in �and ÕÃeÆ and on}oin} 
traditional cultural practices.

• Evident impacts resulting in loss of landscape 
integrity, and the continued deterioration of 
pasture edges, grazing patterns, and residential 
plantings: 

• �oÃÃ ov «ÀaiÀie aÀea to eÝotic inÛaÃiÛeÃ and 
coniveÀ ÃÕcceÃÃion ­-ee �i}ÕÀe ,
�7 £°È®Æ 

• ÃÕÃtained eÝ«oÃÕÀe to t�e e�e�entÃ in Àanc� 
LÕi�din}Ã and a}ÀicÕ�tÕÀa� i�«�e�entÃÆ 

• Üi�d�ive and inÃect da�a}e ­LoÀe �o�eÃ® to 
vÀÕit oÀc�aÀd Àe�nantÃ ­-ee �i}ÕÀe ,
�7 
1.7®Æ 

• �oÃÃ ov vence �ineÃ and Õti�itÞ «oÃtÃÆ 

• material degradation of water collection 
and diÛeÀÃion ÃÞÃte�ÃÆ and dec�ine ov Ãtoc� 
ponds. 

• There is apparent loss of integrity in the visibility 
of landscape organization. Overgrowth and 
Üood�and ÃÕcceÃÃion eÝaceÀLate deteÀioÀated 
condition of historic archeological features, such 
as the isolated Home Place cemetery, where 
oÝidation in �iÃtoÀic �ateÀia�Ã �aÞ acce�eÀate 
deterioration.  

�i}ÕÀe ,
�7 £°È: 
�� *ÀaiÀie] ÛieÜ ÃoÕt�° 
ncÀoac�in} ÜoodÞ Ûe}etation] ÃÕc� aÃ �oÕ}�aÃ fiÀ ­*ÃeÕdotÃÕ}a �enâieÃii® 
t�ÀeatenÃ «ÀaiÀie ÃtaLi�itÞ° ­�eÀÀÉ1" 
�,�] Óä£È®

• Historic building fabric remains susceptible 
to c�i�atic Ã�ivtÃ] «aÀticÕ�aÀ�Þ in t�e conteÝt 
of projected precipitation increases, possibly 
accelerating frequency of maintenance cycles to 
�aintain inte}ÀitÞ in eÝ«oÃed ti�LeÀ and vÀa�e 
conÃtÀÕction ­-ee �i}ÕÀe ,
�7 £°n®° /�e Àanc� 
LÕi�din}Ã at 
�� 
a�« and �o�e *�ace a�� eÝ�iLit 
biological growth, desiccation, and deterioration 
ov Üood c�addin} co�«onentÃÆ t�eÃe ot�eÀÜiÃe 
eÝ«ected «�eno�ena �aÞ Le eÝaceÀLated 
LÞ ÃÕÃtained eÝ«oÃÕÀe to t�e e�e�entÃ] and 
co�«oÕnded LÞ ÃeaÃona� eÝtÀe�eÃ and 16 �i}�t° 

• Surviving buildings remain in fair to good 
condition overall, but a growing contrast 
between building and landscape maintenance 
iÃ eÛident° 7it� t�e dec�ine in �andÃca«e Ã«atia� 
organization, relationships linking built features 
Üit� t�eiÀ ÜoÀ�in} conteÝtÃ Leco�e �eÃÃ eÛident°

• -tÀea��ved Ãtoc� «ondÃ] �eÞ ÀeÃoÕÀceÃ in 
livestock management, continue to be affected 
by encroaching conifers, as within Elk Camp, 
and overgrowth and sedimentation, seen at 
�o�e *�ace ­-ee �i}ÕÀe ,
�7 £°�®° *Ào�ected 
change in precipitation and air temperature also 
threaten to foster microbiological growth in and 
aÀoÕnd t�e «eÀi�eteÀÆ ÃÕLÃeµÕent incÀeaÃeÃ in 
water temperature could support harmful algal 
and plant blooms. Collectively, these conditions 
intÀodÕce neÜ �eÛe�Ã ov co�«�eÝitÞ into t�e 
stewardship of prairie ecosystems, and further 
stress the integrity of historic features.

CURRENT SITE CONDITIONS
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�i}ÕÀe ,
�7 £°Ç: 	oÀe �o�eÃ on a««�e tÀee ­�a�ÕÃ Ã«°®] detai� 
ÛieÜ] caÕÃed LÞ Ãa«ÃÕc�eÀ Üood«ec�eÀÃ ­-«�ÞÀa«icÕÃ Ã«°® 
southeast of the Elk Camp residence. Similar impacts affect 
orchard remnants like this one across the historic district, and 
aÀe ÃÞ�«to�atic ov «ooÀ tÀee �ea�t�°­�a�inaÞÉ1" 
�,�] Óä£È®

�i}ÕÀe ,
�7 £°n: Home Place Barn, view east. 
Changes in precipitation may alter effects of weather 
eÝ«oÃÕÀe on Üood c�addin} and vÀa�in}° ­�eÀÀÉ1" 

�,�] Óä£È®

�i}ÕÀe ,
�7 £°�: Stock pond at Elk Camp. Recent algae 
«Ào�iveÀation in ÜateÀ �aÛe not Leen noted in t�e «aÃt° ­�eÀÀÉ
1" 
�,�] Óä£È®

�i}ÕÀe ,
�7 £°£ä: Park staff currently manage the 
landscape and maintain the prairies with prescribed 
LÕÀnÃ° ­ *- ,edÜood  ationa� *aÀ� Ãtavv] Óä£È®
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Buckner Homestead Historic District
FEMA 100-year Flood

Drought conditions: 2013 Landslide (USGS)

Wildfire Hazard Potential: 2014

Within 100-year Flood Zone
Outside of 100-year Flood Zone
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GIS HAZARD DATA: LYONS RANCHES HISTORIC DISTRICT, REDW
WILDFIRE HAZARD POTENTIAL: 2014 FEMA 100-YEAR FLOOD

DROUGHT CONDITIONS: 2013 LANDSLIDE (USGS)

�i}ÕÀe ,
�7 £°££\ ��- ana�ÞÃiÃ° ­�eÜiÃÉ1" 
�,�] Óä£È®

United States Department of
Agriculture (USDA), United States
Forest Service (USFS)

Buckner Homestead Historic District

U.S. Geological Survey

FEMA 100-year Flood

Drought conditions: 2013 Landslide (USGS)

Wildfire Hazard Potential: 2014
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• �oÃt contÀiLÕtin} veatÕÀeÃ aÀe Üit�in a �i}� fi Àe 
�aâaÀd âone ­-ee �i}ÕÀe ,
�7 £°££®] eÃ«ecia��Þ t�e 
landscape’s central and southern areas. Moderate 
ÀiÃ� ov �andÃ�ideÃ �ei}�ten t�e ÀiÃ� ov c�i�ate�
related impacts on contributing features in the 
upland Bald Hills terrain. Patterns of circulation 
a�on} t�e eÝtenÃiÛe 	a�d �i��Ã ,oad ÃÞÃte� Àe�Þ 
on the stability of hillsides and ridgelines, and 
contributing segments such as the Road to Home 
Place may grow in susceptibility to the effects of 
storm events or precipitation trends.

• /�e Ãiâe and eÝtent ov �aâaÀdÃ and i�«actÃ to 
t�e �iÃtoÀic diÃtÀict aÃ a Ü�o�e Àe�ainÃ divfi cÕ�t to 
assess, due to the lack of available drought and 
y ood data° 

• /�e co�«�eÝ inteÀ«�aÞ ov c�i�ate ÛaÀiaL�eÃ 
with Bald Hills land systems requires continued 
ana�ÞÃiÃ° /�e Ã«atia� eÝtent ov �iÃtoÀic «ÀaiÀie aÀeaÃ 
Àe�ainÃ a�Li}ÕoÕÃ] and ÕndeÀ�ineÃ t�e divfi cÕ�tÞ 
of assessing climate impacts against a known 
historical baseline. Traditional land management 
practices, including those practiced by the Yurok, 
continue to be a valuable asset in stabilizing the 
Lyons Ranches cultural landscape.

• More precisely locate and document historic 
edges for eight contributing prairie areas.

• Prioritize and target ranch cluster and prairie 
areas for more precise seasonal monitoring of 
contributing landscape characteristics.

• �ÕÀt�eÀ eÝ«and evvoÀtÃ to «ÀeÃeÀÛe «ÀaiÀie 
integrity and limit succession, in order to better 
ÃÕÃtain �iÃtoÀic Ã«atia� confi }ÕÀation and «atteÀnÃ 
of use. Mitigation of conifer encroachment and 
inÛaÃiÛe Ã«ecieÃ t�ÀoÕ}� eÝ«anded diÃtÕÀLance 
Àe}i�eÃ ­i°e° �oÜ�intenÃitÞÉ�i}��vÀeµÕencÞ®] Ü�eÀe 
«oÃÃiL�e] Ã�oÕ�d Õti�iâe «ÀeÃcÀiLed LÕÀnÃ ­-ee 
�i}ÕÀe ,
�7 £°£ä® oÀ �ec�anica� Àe�oÛa�°

• �eÛe�o« �oÀe «ÀeciÃe] detai�ed �a««in} ov eÝtant 
cultural landscape features, such as ornamental 
Ûe}etation at �o�e *�ace] Ã�a���Ãca�e veatÕÀeÃ] 
fencelines, etc.

• Engage skilled orchardist to maintain orchard 
remnants on a cyclic basis, including the use of 
historically sensitive pruning techniques.

• Build resilience in contributing vegetation 
Ã«eci�enÃ ­i°e° oÀc�aÀd tÀeeÃ] oÀna�enta�Ã] etc°® 
through access to redundant or replacement 
«�antÃ° 7�eÀe «oÃÃiL�e] identivÞ ÛaÀieta�Ã and 
ensure the availability of living genetic matches 
through public or private partnerships. Germplasm 
conÃeÀÛation oÀ ÃtoÀa}e ­cÀÞo«ÀeÃeÀÛation®] 
offsite, may provide alternative treatments.

• Clear stockpond of sediment as a part of a cyclic 
maintenance regime, to support the design and 
i�«�e�entation ov a ÜateÀ te�«eÀatÕÀe�contÀo� 
strategy. This process should weigh the merits 
ov natiÛe] non��iÃtoÀic «eÀi�eteÀ Ûe}etation aÃ a 
potential asset.

• �iti}ate ÀiÃ� ov Üi�dfi Àe eÛentÃ t�ÀoÕ}� t�e 
Ãe�ectiÛe ÀedÕction ov vÕe�Ã neaÀ eÝtant LÕi�din}Ã 
and oÀc�aÀd Àe�nantÃ° /�iÃ Ã�oÕ�d eÝc�Õde 
historic, contributing vegetation.

• 
Ý«�oÀe «otentia� conÃeÀÛation «aÀtneÀÃ�i«Ã 
with Native American tribal stakeholder groups, 
including the Yurok, to understand traditional land 
management practices in the Bald Hills region.

SUMMARY OF HAZARD EXPOSURE RECOMMENDATIONS FOR NEXT STEPS
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�i}ÕÀe �
6Ƃ £°£\ -cottÞ½Ã 
aÃt�e �iÃtoÀic �iÃtÀict] ÛieÜ ÃoÕt�eaÃt° ­�eÀÀÉ1" 
�,�] Óä£È®
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• Size: Îää acÀeÃ ­£Ó£ �ectaÀeÃ®

• Cultural Landscape Type: Designed

• Period of Significance: £�äÇ � £�x{
The period of time serves as a reminder of the 
eÝceÃÃeÃ ov �inin} «Ào�otion dÕÀin} t�e eaÀ�Þ 
20th century, the frontier romanticism connected 
with it, and the conspicuous consumption 
practiced by the wealthy during the 1920s.

• National Register Significance: B
-cottÞ½Ã 
aÃt�e iÃ Ãi}nificant at t�e Àe}iona� �eÛe� 
under Criterion B for its association with one of the 
LeÃt �noÜn and �oÃt co�oÀvÕ� fi}ÕÀeÃ «ÀodÕced 
LÞ t�e Ƃ�eÀican �inin} vÀontieÀ p 7a�teÀ -cott 
­a°�°a° �eat� 6a��eÞ -cottÞ®°

• National Register Significance: C
-cottÞ½Ã 
aÃt�e iÃ Ãi}nificant ÕndeÀ 
ÀiteÀion 
 voÀ 
itÃ ÕnÕÃÕa� and eÝtÀaÛa}ant ÕÃe ov -«aniÃ��ÃtÞ�ed 
architecture built in a remote desert location, and 
voÀ t�e ÕÃe ov eÝ«eÀi�enta� LÕi�din} tec�niµÕeÃ 
and materials by its owner, Albert Johnson.

Inyo County, CA
DEATH VALLEY NATIONAL PARK, CA

CULTURAL LANDSCAPE SUMMARY

SCOTTY’S CASTLE HISTORIC DISTRICT

-cottÞ½Ã 
aÃt�e ­-ee �i}ÕÀe �
6Ƃ £°£®] a «aÀt ov a �iÃtoÀic diÃtÀict coÛeÀin} Îää acÀeÃ] iÃ �ocated Üit�in t�e 
�Àa«eÛine 
anÞon at an e�eÛation ov Îäää veet° /�e �iÃtoÀic eÝtent ov t�e «Ào«eÀtÞ iÃ «�ÞÃica��Þ defined 
by a perimeter fence that was built by Albert Johnson in the 1920s. Several buildings and structures 
Àe�ain and aÀe c�aÀacteÀiÃtic ov a Ã�a��] ÜoÀ�in} Àanc�° �eatÕÀeÃ inc�Õde -cottÞ½Ã 
aÃt�e and anneÝ] 
t�e «oÜeÀ�oÕÃe] t�e c�i�eÃtoÜeÀ] }ÕeÃt �oÕÃe] ÃtaL�eÃ] }aÀa}e LÕn��oÕÃeÉ�ote�] entÀance }ate] and 
gravel separator. 



�i}ÕÀe �
6Ƃ £°Ó\ -cottÞ½Ã 
aÃt�e Óä£È Ãite «�an° ­ *- *7,"] Óä£È®
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U.S. Department of the Interior
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�i}ÕÀe �
6Ƃ £°Î\ -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov �aÝi�Õ� Ó�� aiÀ te�«eÀatÕÀe voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and 
,
*n°x ­Àed®° /�e �iÃtoÀica� «eÀiod endÃ in Óääx and t�e vÕtÕÀe «eÀiodÃ Le}in in ÓääÈ° /�e aÛeÀa}e ov Îä 
��*x �ode�Ã 
is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

SUMMARY OF INYO COUNTY, CALIFORNIA 1 MAXIMUM 2-M AIR TEMPERATURE

1 Maximum 2-m Air Temperature

Figure 1: Seasonal average time series of maximum 2-m air temperature for historical (black), RCP4.5 (blue) and RCP8.5 (red).
The historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid
lines and their standard deviations are indicated by the respective shaded envelopes.

Figure 2: Monthly averages of maximum 2-m air temperature for four time periods for the RCP4.5 (left) and RCP8.5 (right)
simulations. The average of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the
respective shaded envelopes.

1 -Alder and Hostetler, USGS

Model Projections: Maximum Air Temperature

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] 
te�«eÀatÕÀe iÃ «Ào�ected to incÀeaÃe LÞ x°Îc
 ­�°xc�® LÞ t�e 
ÞeaÀ Ó£ää ­Ón°Çc
ÉnÎ°Èc�® Àe�atiÛe to £�xä ­ÓÓ°xc
ÉÇÓ°xc�® ­-ee 
�i}ÕÀe �
6Ƃ £°Î®°                                                                                                                                     

REGIONAL CLIMATE CHANGE PROJECTION SUMMARY 
Inyo County, CA
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�i}ÕÀe �
6Ƃ £°{\ -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov «Àeci«itation voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and ,
*n°x ­Àed®° /�e 
historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the 
solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

SUMMARY OF INYO COUNTY, CALIFORNIA 3 PRECIPITATION

3 Precipitation

Figure 5: Seasonal average time series of precipitation for historical (black), RCP4.5 (blue) and RCP8.5 (red). The historical
period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid lines and
their standard deviations are indicated by the respective shaded envelopes.

Figure 6: Monthly averages of precipitation for four time periods for the RCP4.5 (left) and RCP8.5 (right) simulations. The average
of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.

3 -Alder and Hostetler, USGS

Model Projections: Precipitation

Regardless of emissions scenario, uncertainty around 
«Àeci«itation «Ào�ectionÃ Ã�oÜ a Àan}e ov a ä°ä ��ÉdaÞ to a ä°Ó 
��ÉdaÞ incÀeaÃe°  /�e �odeÀn Ûa�Õe iÃ ä°x��ÉdaÞ ­-ee Figure 
�
6Ƃ £°{®°                                                                                                                                                                                                                                                  

Model Projections: Storms

�i}ÕÀe �
6Ƃ £°x\ *Ào�ected c�an}eÃ in Óä�ÞeaÀ ÃtoÀ� vÀeµÕencÞ voÀ �
6Ƃ vÀo� t�e �*

 Ƃ,x ­Óä£Î®° �*

 ÃtoÀ� �Õ�ti«�ieÀ 
indicateÃ t�e «Ào�ected incÀeaÃe in vÀeµÕencÞ ov Óä�ÞeaÀ ÃtoÀ�Ã° "ccÕÀÀence indicateÃ �oÜ t�at incÀeaÃe tÀanÃ�ateÃ in t�e 
number of years.

STORM FREQUENCY PROJECTION DATA

CASE STUDY SITE IPCC STORM FREQUENCY MULTIPLIER 20-YEAR STORM OCCURRENCE (YEARS)

�
6Ƃ 2 10.0
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• /�e "ctoLeÀ Óä£x yood eÛent ÜaÃ a £äää�
ÞeaÀ yood eÛent t�at avvected t�e to«o}Àa«�Þ] 
circulation, and structural integrity of Scotty’s 
Castle Historic District.

• /�e tÜo �a�oÀ conÃideÀationÃ Üit� eac� yood 
eÛent aÀe �oÜ t�e yood avvectÃ t�e to«o}Àa«�Þ 
and �oÜ to«o}Àa«�Þ inyÕenceÃ t�e yood°   ��ood 
events erode the topography at Scotty’s Castle, 
Ü�ic� inyÕenceÃ t�iÃ contÀiLÕtin} veatÕÀe and 
simultaneously, the topography of Grapevine 
Canyon channelizes water toward Scotty’s Castle, 
�a�in} t�iÃ aÀea eÝ«oÃed to vÕtÕÀe yoodin} 
events.

• �ÀoÜt� ov 
a�ivoÀnia van «a��Ã ­7aÃ�in}tonia 
fi�iveÀa®] �oneÞ �eÃµÕite ­*ÀoÃo«iÃ }�andÕ�oÃa®] 
and cÀeoÃote LÕÃ� ­�aÀÀea tÀidentata® aÀoÕnd t�e 
watercourse jeopardize the integrity of the water 
feature’s concrete base. 

�i}ÕÀe �
6Ƃ £°È: /e�«oÀaÀÞ ÃtaLi�iâation evvoÀt aÃ a ÀeÃÕ�t ov t�e Àecent yood in �Àa«eÛine 
anÞon° /�e yood da�a}ed 
t�e to«o}Àa«�Þ and Ûe}etation] in addition to de«oÃitin} �aÀ}e a�oÕntÃ ov deLÀiÃ° ­�eÀÀÉ1" 
�,�] Óä£È®

• -cottÞ½Ã 
aÃt�e ƂnneÝ iÃ ÃandLa}}ed voÀ yood 
mitigation, although there was some cracking of 
t�e eÝteÀioÀ ÃtÕcco°

• /�eÀe iÃ deLÀiÃ and eÛidence ov t�e yood «at� 
above the stables.

• Picnic area is washed away.

• �a�a}e eÝiÃtÃ to t�e oÛeÀa�� �andÃca«e aÀoÕnd 
ÜateÀcoÕÀÃe° 6e}etation iÃ �iÃÃin} in ÃeÛeÀa� 
areas.

CURRENT SITE CONDITIONS
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�i}ÕÀe �
6Ƃ £°Ç\ -coÕÀ ov t�e a��ÕÛia� cÀee� c�anne� and Õ«Àootin} ov Ûe}etation ÜaÃ a ÀeÃÕ�t ov t�e yood° 
­�eÀÀÉ1" 
�,�] Óä£È®

�i}ÕÀe �
6Ƃ £°n: Evidence of moisture staining and sediment deposits on the south stable door and 
�aÀdÜaÀe] detai� ÛieÜ] Ãeen aÃ a yood i�«act in t�e -cottÞ½Ã 
aÃt�e LÕi�din} co�«�eÝ° ­�eÀÀÉ1" 
�,�] Óä£È®
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United States Department of
Agriculture (USDA), United States
Forest Service (USFS)

Buckner Homestead Historic District

U.S. Geological Survey

FEMA 100-year Flood

Drought conditions: 2013 Landslide (USGS)

Wildfire Hazard Potential: 2014
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GIS HAZARD DATA: SCOTTY’S CASTLE HISTORIC DISTRICT, DEVA
WILDFIRE HAZARD POTENTIAL: 2014 FEMA 100-YEAR FLOOD

DROUGHT CONDITIONS: 2013 LANDSLIDE (USGS)

�i}ÕÀe �
6Ƃ £°�\ ��- ana�ÞÃiÃ° ­�eÜiÃÉ1" 
�,�] Óä£È®

United States Department of
Agriculture (USDA), United States
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• The park sandbagged many features as part of 
t�e y ood �iti}ation evvoÀtÃ and c�eaÀed de«oÃitÃ 
of soil and debris, though additional clean up 
iÃ needed ­Ãee �i}ÕÀe �
6Ƃ £°È®° 	ecaÕÃe ov 
the site’s isolation and topography, measures to 
�iti}ate y ood da�a}eÃ ÜeÀe de�aÞed vo��oÜin} 
t�e eÛent ­-ee �i}ÕÀe �
6Ƃ £°Ç®° 

• Ƃ�� LÕi�din}Ã and ÃtÀÕctÕÀeÃ aÀe eÝ«oÃed to vÕtÕÀe 
y ood eÛentÃ] inc�Õdin} -cottÞ½Ã 
aLin° Ƃ �a�oÀ 
event could completely destroy this feature, as it 
iÃ a�ÀeadÞ in ÃeÛeÀe diÃÀe«aiÀ ­-ee �i}ÕÀe �
6Ƃ 
1.8®° 

• 	eÞond y oodin}] y ÕctÕation in te�«eÀatÕÀe 
and precipitation affect the cultural landscape in 
unknown ways. If prolonged drought continues, 
it will not only affect contributing features, but 
may also create less stable conditions on the hills 
surrounding Scotty’s Castle.

• Ƃ�t�oÕ}� t�e ��- data ­-ee �i}ÕÀe �
6Ƃ £°�® 
«�aceÃ t�iÃ aÀea in a �oÜ fi Àe �aâaÀd âone] 
-cottÞ½Ã 
aÃt�e eÝ«eÀienced a fi Àe fi Ûe�ÞeaÀÃ a}o 
that affected the riparian area, which speaks to 
�i}��i}�tin} t�e «otentia� ov fi Àe in t�e vÕtÕÀe°  

• �onitoÀ y ÕctÕationÃ in te�«eÀatÕÀe and 
precipitation that affect the buildings and 
vegetation with undetermined consequences.                                                                                                      

SUMMARY OF HAZARD EXPOSURE RECOMMENDATIONS FOR NEXT STEPS
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Figure PUHE 1.1\ *Õ½Õ�o�o�ń �eiaÕ  ationa� �iÃtoÀica� -ite] «aÀtia� 
ÛieÜ ov t�e Ãite] ÛieÜ ÜeÃt° ­�a�inaÞÉ1" 
�,�] Óä£È®
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• Size: nÈ°Ó{ acÀeÃ ­Î{°�ä �ectaÀeÃ®

• Cultural Landscape Type: �iÃtoÀic 6eÀnacÕ�aÀ 
Landscape

• Period of Significance: £nn� � £�xx

Pu’ukohola Heiau National Historic Site is a 
nationa��Þ Ãi}nificant cÕ�tÕÀa� �andÃca«e voÀ itÃ 
aÃÃociation Üit� t�e �ive �a�e�a�e�a � and t�e 
«o�itica� Õnification ov t�e �aÜaiian �Ã�andÃ°

• National Register Significance: Criterion A

The site is directly associated with the political 
Õnification ov t�e �aÜaiian �Ã�andÃ ÕndeÀ 
�a�e�a�e�a �° *Õ½Õ�o�o�a �eiaÕ ÜaÃ LÕi�t in 
response to a religious prophecy that promised 
«o�itica� «oÜeÀ to �a�e�a�e�a � iv t�e �eiaÕ ÜaÃ 
LÕi�t and dedicated to t�e �aÜaiian 7aÀ �od] �Õ 
�a ¼i�i �o�Õ°

ƂvteÀ co�«�etion ov t�e �eiaÕ] �a�e�a�e�a � 
defeated his rival thereby consolidating political 
power and becoming the paramount chief and 
ruler of Hawai’i.

Hawaii County, HI
PU’UKOHOLĀ HEIAU NATIONAL HISTORIC SITE

CULTURAL LANDSCAPE SUMMARY

*Õ½Õ�o�o�ń �eiaÕ  ationa� �iÃtoÀic -ite ­-ee Figure PUHE 1.1®] conÃiÃtin} ov nÈ°Ó{ acÀeÃ] iÃ �ocated 
on t�e �Ã�and ov �aÜai½i on t�e noÀt�ÜeÃt coaÃt aLoÛe �aÜai�ae 	aÞ°  /�e �eiaÕ ÜaÃ LÕi�t LÞ �in} 
�a�e�a�e�a t�e �Àeat vÀo� £Ç�ä to £Ç�£° �t iÃ a ÃacÀed Ãite] LÕi�t ov �aÛa Àoc�Ã] Üit�oÕt t�e ÕÃe ov 
mortar, cement, or any bonding materials.  

• National Register Significance: Criterion B

The site is directly associated with both 
�a�e�a�e�a � and �o�n 9oÕn}° �a�e�a�e�a � 
facilitated the building of the Pu’ukohola Heiau. 
As the paramount chief of the Island of Hawai’i, 
he rose to power and consolidated the Hawaiian 
Islands under one rule. He built and defended the 
kingdom while increasing trade in international 
markets until his death in 1819.

• National Register Significance: Criterion C

The west coast of Hawai’i Island contains a number 
ov Ãi}nificant �eiaÕ°

• National Register Significance: Criterion D

Archeological features within the *Õ½Õ�o�o�ń 
National Historic Site have yet to be thoroughly 
evaluated. During a century of rapid social change 
in Hawaiian history, there was a loss of knowledge 
about these ancient structures, especially 
Mailekini Heiau, and a lack of reliable means of 
dating archeological remains. 
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Figure PUHE 1.3: /�e taL�e }iÛeÃ t�e �iÃtoÀica� Àate ov c�an}e «eÀ centÕÀÞ ca�cÕ�ated vÀo� data voÀ t�e «eÀiod ov £�xä�
Óää�° /�e taL�e }iÛeÃ centÀa� Ûa�ÕeÃ Üit� ÃtandaÀd eÀÀoÀÃ ­�iÃtoÀica�® and ÃtandaÀd deÛiationÃ ­«Ào�ected®°

�onâa�eâ] *atÀic�° Óä£È° 
�i�ate 
�an}e /ÀendÃ] ��«actÃ] and 6Õ�neÀaLi�itieÃ] *Õ�Õ�onÕa " �ŦnaÕnaÕ  ationa� �iÃtoÀica� *aÀ�] �aÜai¼i° 
Berkeley, CA: National Park Service, Natural Resource Stewardship and Science.

Model Projections: Maximum Air Temperature

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] 
te�«eÀatÕÀe iÃ «Ào�ected to incÀeaÃe LÞ Î°Îc
 ­È°äc�® LÞ t�e ÞeaÀ 
Ó£ää ­Ón°Çc
ÉnÎ°Èc�® ­-ee Figure PUHE 1.3®°                                                                                                                                     

REGIONAL CLIMATE CHANGE PROJECTION SUMMARY 
Hawaii County, HI

Model Projections: Precipitation

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] 
precipitation is projected to decrease by 17% of the current 
�eÛe�Ã Þet Üit� �aÀ}e ÕnceÀtaintÞ in t�e «Ào�ection ­-ee Figure 
PUHE 1.3®°                                                                                                                                                                                                                                                  

HISTORICAL RATES OF CHANGE PER CENTURY AND PROJECTED CHANGES IN ANNUAL AVERAGE 
TEMPERATURE AND ANNUAL TOTAL PRECIPITATION FOR HAWAII

HISTORICAL

1950-2009 2000-2100

³£°x³É� ä°Îc
 «eÀ centÕÀÞ ­Î³É�ä°xc�®

PROJECTED
Highest Emissions
(IPCC RCP 8.5)
Temperature

Precipitation

Temperature

Precipitation �£Ç³É� £È¯ «eÀ centÕÀÞ 

compared to 1971-2000

³Î°Î³É�ä°Çc
 «eÀ centÕÀÞ ­³È³É� £°Îc�®

³£x ³É�xÈ¯ «eÀ centÕÀÞ 
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Model Projections: Storms

Figure PUHE 1.5\ *Ào�ected c�an}eÃ in Óä�ÞeaÀ ÃtoÀ� vÀeµÕencÞ voÀ *1�
 vÀo� t�e �*

 Ƃ,x ­Óä£Î®° �*

 ÃtoÀ� �Õ�ti«�ieÀ 
indicateÃ t�e «Ào�ected incÀeaÃe in vÀeµÕencÞ ov Óä�ÞeaÀ ÃtoÀ�Ã° "ccÕÀÀence indicateÃ �oÜ t�at incÀeaÃe tÀanÃ�ateÃ in t�e 
number of years.

STORM FREQUENCY PROJECTION DATA

CASE STUDY SITE IPCC STORM FREQUENCY MULTIPLIER 20-YEAR STORM OCCURRENCE (YEARS)

PUHE 3 6.7

Model Projections: Sea Level

SEA LEVEL PROJECTION DATA

HISTORICAL SEA LEVEL TREND, 1927-2014 2100 (Highest Emissions Scenario RCP 8.5)

³°£Ó � É9
Ƃ, ³Ó°Ó£�/

Figure PUHE 1.4: Historical and projected sea level trends for Pu’uhonua O Honaunau National Historical Park. These 
data Àe«ÀeÃent t�e aÛai�aL�e }eo}Àa«�ica��Þ c�oÃeÃt Ãea �eÛe� «Ào�ectionÃ to *Õ½Õ�o�o�ń �eiaÕ  ationa� �iÃtoÀica� -ite° 

Caffrey, M. 2014. Sea Level and Storm Trends, Pu’uhonua O Honaunau National Historical Park. National Park Service Climate Change 
Response Program. Fort Collins, Colorado.

/�eÀe iÃ a °ä£vtÉÞeaÀ incÀeaÃe in t�e �iÃtoÀica� Ãea��eÛe� tÀend Üit� 
projections to rise 2.21ft by 2100 under the Highest emissions 
ÃcenaÀio ­�*

 ,
* n°x®°  ­-ee Figure PUHE 1.4®°                                                                                                                                     
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• *oÀtionÃ ov t�e �andÃca«e aÀe ÃÕÃce«tiL�e to Ãea�
level rise, especially a stand of coconut trees 
­cocoÃ nÕciveÀa®] a contÀiLÕtin} veatÕÀe] on t�e 
ÜeÃt Ãide ov t�e Ãite ­-ee Figure PUHE Image 1.6®°  

• The contributing stand of coconut trees is also 
susceptible to the threat of the coconut rhinoceros 
Leet�e ­"ÀÞcteÃ À�inoceÀoÃ®] and tÀÕn� and �eaÀt 
Àot ­Lot� vÕn}a� diÃeaÃeÃ®°

• Grasses encroach many of the structures at the 
John Young Homestead site. 

Figure PUHE 1.6: 
oconÕt -tand] ÛieÜ ÜeÃt° �iÛen t�iÃ contÀiLÕtin} veatÕÀe½Ã ad�acencÞ to t�e *acific "cean] it iÃ 
ÃÕÃce«tiL�e to ÀiÃin} Ãea �eÛe�Ã° ­�a�inaÞÉ1" 
�,�] Óä£È®

CURRENT SITE CONDITIONS
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Figure PUHE 1.7: The NPS is in the process of reestablishing native pili grass community, view north. 
­�a�inaÞÉ1" 
�,�] Óä£È®

Figure PUHE 1.8\ *Õ½Õ�o�o�ń �eiaÕ] ÛieÜ ÜeÃt° *aÀ� Ãtavv aÀe in t�e «ÀoceÃÃ ov addÀeÃÃin} t�e 
i�«actÃ ov }oatÃ c�i�Lin} on contÀiLÕtin} veatÕÀeÃ° ­�a�inaÞÉ1" 
�,�] Óä£È®
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Buckner Homestead Historic District
FEMA 100-year Flood

Drought conditions: 2013 Landslide (USGS)

Wildfire Hazard Potential: 2014

Within 100-year Flood Zone
Outside of 100-year Flood Zone

0 390 780 1170
Feet

High landslide incidence Moderate landslide incidence
High susceptibility to landsliding and moderate incidence
High susceptibility to landsliding and low incidence
Moderate susceptibility to landsliding and low incidence
Low landslide incidence

Very Low
Low

Moderate
High
Very High

Non-burnable

Water

Abnormally Dry
Moderate Drought

Severe Drought
Extreme Drought
Exceptional Drought

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

N o  D a t a

GIS HAZARD DATA: PU’UKOHOLA HEIAU NATIONAL HISTORIC SITE, PUHE
WILDFIRE HAZARD POTENTIAL: 2014 FEMA 100-YEAR FLOOD

DROUGHT CONDITIONS: 2013 LANDSLIDE (USGS)

Figure PUHE 1.9\ ��- ana�ÞÃiÃ° ­�eÜiÃÉ1" 
�,�] Óä£È®
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• Located on the Island of Hawai’i on the northwest 
coaÃt aLoÛe �aÜai�ae 	aÞ] «oÀtionÃ ov t�e «aÀ� 
aÀe ÃÕÃce«tiL�e to Ãea��eÛe� ÀiÃe° /�e natiÛe «i�i 
grass is also susceptible to drought, in addition 
to t�e «o«Õ�ation ov non�natiÛe LÕvve�}ÀaÃÃ] 
intÀodÕced in t�e £�ÎäÃ aÃ catt�e voÀa}e ­-ee 
Figure PUHE Image 1.7®°

• *ÀeÃÃÕÀe vÀo� i��ediate «eÃtÃ ­Lot� t�e 
vÕn}a� diÃeaÃeÃ and coconÕt À�inoceÀoÃ Leet�e® 
and i��inent t�ÀeatÃ vÀo� Ãea��eÛe� ÀiÃe «ÕtÃ 
pressure on the coconut grove.  The site at large 
iÃ ÃÕÃce«tiL�e to coaÃta� y oodin}] eÀoÃion vÀo� 
waves and storm surges and damages caused by 
�ÞdÀo�o}ic y oodin} vÀo� �a�a�Õna �Õ�c�°

• /�e �eiaÕ aÀe t�Àeatened vÀo� non�natiÛe }oatÃ] 
which in recent years climb the heiau and other 
ÃtÀÕctÕÀeÃ] caÕÃin} da�a}e to t�e Àoc�ÜoÀ� ­-ee 
Figure PUHE Image 1.8®°

• It is undetermined how temperature and 
precipitation will affect the other archeological 
sites within this cultural landscape.

• Given the susceptibility of the coconut grove to 
Ãea��eÛe� ÀiÃe] �onitoÀ and docÕ�ent c�an}eÃ in 
sea level using the coconut grove as a point of 
reference for measurements.

• �n t�e caÃe ov fi Àe] �ini�iâe da�a}e to ÀeÃoÕÀceÃ 
during disaster response through oversight and 
training of the response crew.

• Research, determine, and map areas of risk on 
the cultural landscape in relation to storm surges. 

SUMMARY OF HAZARD EXPOSURE RECOMMENDATIONS FOR NEXT STEPS



52

Figure EUON 1.1\ 
Õ}ene "½ ei��  ationa� �iÃtoÀic -ite° ­�eÀÀÉ1" 
�,�] Óä£È®
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• Size: £Î°£� acÀeÃ ­x°n �ectaÀeÃ®

• Cultural Landscape Type: Designed

• Period of Significance: £�ÎÇ � £�{{
/�e «eÀiod ov Ãi}nificance ÀeyectÃ t�e ÞeaÀÃ 
when Eugene O’Neill composed some of 
his most important works and when the Tao 
House landscape was planned, designed, and 
constructed under the direction of Eugene and 
Carlotta O’Neill.

• National Register Significance: Criterion A
Regarding criterion A, the Tao House is nationally 
Ãi}nificant LecaÕÃe Üit�in t�iÃ �oÕÃe 
Õ}ene 
"½ ei�� ÜÀote and co�«�eted fiÛe «�aÞÃ Ü�ic� aÀe 
considered among his most important.

• National Register Significance: Criterion B
Regarding criterion B, Eugene O’Neill had won 
three Pulitzer Prizes and the Nobel Prize in 
Literature for his plays, recognition of both national 
and inteÀnationa� Ãi}nificance aÃ a «�aÞÜÀi}�t] 
before he and his wife built the Tao House.

Contra Costa County, CA
EUGENE O’NEILL NATIONAL HISTORIC SITE, CA


Õ}ene "½ ei��  ationa� �iÃtoÀic -ite ­-ee Figure EUON 1.1® iÃ ÃitÕated Üit�in �aÃ /Àa�«aÃ �i��Ã at 
700’ elevation. The historic site is located on the western edge of the city of Danville, California, but 
iÃ c�aÀacteÀiâed LÞ t�e Üooded aÀeaÃ and o«en fie�dÃ t�at ÃÕÀÀoÕnd t�e Ãite to t�e noÀt�] ÃoÕt�] and 
ÜeÃt° 7it�in t�e �iÃtoÀic Ãite] LÕi�din}Ã] ÀoadÃ] ÃeÛeÀa� Ã�a�� oÀc�aÀdÃ] and oÀna�enta� Ûe}etation ÜeÀe 
developed between the years 1880 and 1944, and characterize the property as a small working ranch. 
�anÞ ov t�e LÕi�din}Ã at t�e �iÃtoÀic Ãite ÜeÀe LÕi�t LÞ t�e "½ ei��Ã ­Üit� eÝce«tion ov t�e o�d LaÀn® 
in a ÛeÀnacÕ�aÀ ÃtÞ�e ÀeÃe�L�in} tÞ«ica� �ate £�t��centÕÀÞ 
a�ivoÀnia Àanc� ÃtÀÕctÕÀeÃ Üit� }aL�e ÀoovÃ 
and white painted shiplap or clapboard siding. The Tao House, trunk room, and garage were built in 
a Spanish Colonial Style and have hipped, black terra cotta roofs. The entry road is narrow, curvilinear, 
rural in character, and gated from the general public. The orchards include walnut trees to the south, 
almond trees to the east and various stone fruit trees to the north of the Tao House. Ornamental 
vegetation surrounds the Tao House.

CULTURAL LANDSCAPE SUMMARY



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
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SUMMARY OF CONTRA COSTA COUNTY, CALIFORNIA 1 MAXIMUM 2-M AIR TEMPERATURE

1 Maximum 2-m Air Temperature

Figure 1: Seasonal average time series of maximum 2-m air temperature for historical (black), RCP4.5 (blue) and RCP8.5 (red).
The historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid
lines and their standard deviations are indicated by the respective shaded envelopes.

Figure 2: Monthly averages of maximum 2-m air temperature for four time periods for the RCP4.5 (left) and RCP8.5 (right)
simulations. The average of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the
respective shaded envelopes.

1 -Alder and Hostetler, USGS

Model Projections: Maximum Air Temperature

Figure EUON 1.3: -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov �aÝi�Õ� Ó�� aiÀ te�«eÀatÕÀe voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and 
,
*n°x ­Àed®° /�e �iÃtoÀica� «eÀiod endÃ in Óääx and t�e vÕtÕÀe «eÀiodÃ Le}in in ÓääÈ° /�e aÛeÀa}e ov Îä 
��*x �ode�Ã 
is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.

Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] aÛeÀa}e 
te�«eÀatÕÀe iÃ «Ào�ected to incÀeaÃe LÞ {°�c
 ­n°nc�® LÞ t�e ÞeaÀ 
Ó£ää Àe�atiÛe to £�xä ­-ee Figure EUON 1.3®°                                                                                                                            

REGIONAL CLIMATE CHANGE PROJECTION SUMMARY 
Contra Costa County, CA
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SUMMARY OF CONTRA COSTA COUNTY, CALIFORNIA 3 PRECIPITATION

3 Precipitation

Figure 5: Seasonal average time series of precipitation for historical (black), RCP4.5 (blue) and RCP8.5 (red). The historical
period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid lines and
their standard deviations are indicated by the respective shaded envelopes.

Figure 6: Monthly averages of precipitation for four time periods for the RCP4.5 (left) and RCP8.5 (right) simulations. The average
of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.

3 -Alder and Hostetler, USGS

Model Projections: Precipitation

Figure EUON 1.4\ -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov «Àeci«itation voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and ,
*n°x ­Àed®° /�e 
historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the 
solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

/�eÀe iÃ no Ãi}nificant c�an}e ­-ee Figure EUON 1.4®°                                                                                                                         

                                                                                                                            

Model Projections: Storms

Figure EUON 1.5\ *Ào�ected c�an}eÃ in Óä�ÞeaÀ ÃtoÀ� vÀeµÕencÞ voÀ 
1"  vÀo� t�e �*

 Ƃ,x ­Óä£Î®° �*

 ÃtoÀ� 
�Õ�ti«�ieÀ indicateÃ t�e «Ào�ected incÀeaÃe in vÀeµÕencÞ ov Óä�ÞeaÀ ÃtoÀ�Ã° "ccÕÀÀence indicateÃ �oÜ t�at incÀeaÃe 
translates in the number of years.

STORM FREQUENCY PROJECTION DATA

CASE STUDY SITE IPCC STORM FREQUENCY MULTIPLIER 20-YEAR STORM OCCURRENCE (YEARS)

EUON 3 6.7
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• Soil slumping on the steep southwestern edge of 
t�e Ãite] «oÃÃiL�Þ Àe�ated to a Ã«Àin}�ved Ãee«° 

• Additional issues include seasonal and cumulative 
effects of decreased irrigation on courtyard 
«�antin}Ã] i°e°] �aÜn and Ã�ÀÕLÃ] and eÝteÀioÀ vÀÕit 
and nut orchards. 

• Relative stability appears to characterize the 
resource overall, although current impacts and 
c�i�ate�Àe�ated ÃÕÃce«tiLi�itÞ ÜaÃ noted° 

• Several years of drought conditions throughout 
the surrounding region have placed stress on 
vegetation, both within the designed courtyard 
­�aÜn] Ã«eci�en «�antin}Ã] etc°® and ÃÕÀÀoÕndin} 
orchard areas. Pedestrian surveys of orchard 
areas noted a system of ground squirrel burrows 
­-ee Figure EUON 1.6® eÝtendin} into ÃÕÀÛiÛin} 
Üa�nÕtÃ ­�Õ}�anÃ Àe}ia®] ÀaiÃin} conceÀnÃ ov 
increased stress on the trees’ root systems. 

• /�e Ãite½Ã �oÀticÕ�tÕÀa�iÃtÉ«ÀeÃeÀÛation aÀLoÀiÃt 
highlighted the vital role played by historic 
water catchment system in onsite vegetation 
management. At the heart of this system are two 
Üood�ÃtaÛe vÀeÃ�ÜateÀ tan�Ã] veatÕÀin} £Ó]äää�
}a� ÃtoÀa}e ca«acitÞ ­-ee Figure EUON 1.7®° 
/�eiÀ vÕnction ca«ita�iâeÃ on Ã«Àin}�ved Àec�aÀ}e 
and }ÀaÛitÞ�ved oÕtyoÜ] �e�«in} ovvÃet a Ãite�Üide 
dependence on municipal water utility. 

Figure EUON 1.6: �ÀoÕnd ÃµÕiÀÀe� ­"toÃ«eÀ�o«�i�ÕÃ Leec�eÞi® LÕÀÀoÜÃ] ÛieÜ ÃoÕt�° /�eÃe neÜeÀ netÜoÀ�Ã a««eaÀ to 
eÝtend t�ÀoÕ}� t�e noÀt� Üa�nÕt oÀc�aÀd and �aÞ i�«act Àoot ÃÞÃte�Ã° ­�eÀÀÉ1" 
�,�] Óä£È®

• Documented wildlife impacts on built features 
include woodpecker damage, evident both 
in gable wall cladding on the Old Barn’s west 
e�eÛation ­-ee Figure EUON 1.8® and in neaÀLÞ 
utility pole. This may alter the effectiveness of 
current maintenance regimes for the working 
buildings’ characteristic wood frame construction. 

• Designed masonry elements of the curving 
garden walkways, which delineate visitor access 
to garden areas east of Tao House, are in need of 
repair and maintenance. This includes historical 
­�anÕvactÕÀed® LÀic� conÃtÀÕction] aÃ Üe�� aÃ 
metal railings and concrete elements. Their 
ÕncoÛeÀed] �i��Ãide �ocation incÀeaÃeÃ eÝ«oÃÕÀe 
to t�e e�e�entÃ° *ÀoÝi�itÞ to �atÕÀe tÀeeÃ neaÀ 
the northeast corner of the house also heightens 
potential susceptibility to tree litter and root 
damage.

• Land development patterns in the Danville area 
continue to affect the integrity of views east, 
toÜaÀd t�e -an ,a�on 6a��eÞ and �oÕnt �iaL�o] 
vÀo� /ao �oÕÃe and t�e Ãite ­-ee Figure EUON 
1.9®° 7�i�e deÛe�o«�ent iÃ not an i��ediate 
product of climate change, continued stress on 
ÃÕÀÀoÕndin} Ûe}etation ­inc�Õdin} t�e oa� and 
LaÞ tÀeeÃ Ü�ic� ÀeinvoÀce «ÀiÛacÞ® �aÞ vÕÀt�eÀ 
ÛiÃÕa��Þ eÝ«oÃe incÀeaÃed ÃÕLÕÀLan denÃitÞ°

CURRENT SITE CONDITIONS



58

Figure EUON 1.7: Two freshwater tanks remain operational today onsite, view northeast. 
/�eÃe ÃeÀÛe Lot� aÃ �iÃtoÀic veatÕÀeÃ and ÜaÞfindin} «oint voÀ a contÀiLÕtin} ÛieÜÃ�ed° 
­�eÀÀÉ1" 
�,�] Óä£È®

Figure EUON 1.8: 7ood«ec�eÀ LoÀe��o�eÃ aÀe eÛident 
across the west gable of the Old Barn. Note synthetic 
�eÃ� nettin}] �Õn} to deteÀ vÕÀt�eÀ da�a}e° ­�a�inaÞÉ1" 

�,�] Óä£È®

Figure EUON 1.9\ 6ieÜÃ and ÛiÃtaÃ aÀe avvected LÞ ÃÕLÕÀLan 
deÛe�o«�ent] ÛieÜ eaÃt° ­�a�inaÞÉ1" 
�,�] Óä£È®
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Buckner Homestead Historic District
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�,�] Óä£È®
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• A majority of the cultural landscape boundary lies 
Üit�in a �i}��ÀiÃ� aÀea voÀ �andÃ�ide conditionÃ° 
/�iÃ oÛeÀ�a« ÕndeÀÃcoÀeÃ t�e «oÃÃiL�e iny Õence ov 
Las Trampas foothills topography and vegetation 
on oÛeÀa�� Ãite eÝ«oÃÕÀe° *Ào�ected incÀeaÃeÃ in 
te�«eÀatÕÀe] voÀ inÃtance] coÕ�d «�ace �on}�teÀ� 
stress trends on both canopy and understory 
vegetation to the west and upslope from the 
site—in turn affecting hillside soil stability. A 
Ãi�i�aÀ ana�ÞÃiÃ ov fi Àe �aâaÀd âoneÃ ÃÕ}}eÃtÃ a 
�oÜ cÕÀÀent eÝ«oÃÕÀe° Ƃ�� contÀiLÕtin} veatÕÀeÃ 
within the cultural landscape remain outside of 
t�e cÕÀÀent £ää�ÞeaÀ y ood âone ­-ee Figure 1.10®° 

• Possible climate vulnerability stems from this 
cÕ�tÕÀa� �andÃca«e½Ã ÜateÀ�de«endent deÃi}n 
intent, projected changes in temperature, 
and partial dependence on municipal water 
ÀeÃoÕÀceÃ° 6iÃitoÀ ÕÃe doeÃ not cÕÀÀent�Þ a««eaÀ 
to eÝaceÀLate t�e evvectÃ ov Ãite eÝ«oÃÕÀe° /�e 
potential appeal of historic vegetation features 
to c�i�ate�ÃtÀeÃÃed Üi�d�ive and «eÃtÃ] �oÜeÛeÀ] 
remains a concern. 

• Monitor impact of continuing drought stress 
on garden and orchard vegetation, taking into 
account deferred maintenance and growth of 
aggressive plant species, including ice plants 
­
aÀ«oLÀotÕÃ edÕ�iÃ®° Ƃ�Ão �noÜn aÃ �i}�ÜaÞ ice 
plant, this species comprise a historic feature 
within the designed landscape, but have begun 
to overtake nearby garden areas and walkways 
south of the Tao House courtyard.

• Develop and implement vegetation management 
plan for managing the Tao House courtyard area, 
with special attention given to reduced irrigation 
and rationed watering regimes. If possible, this 
process should seek to delineate thresholds for 
t�e �oÃÃ ov �iÃtoÀic inte}ÀitÞÆ identivÞ co�«atiL�e 
Ã«ecieÃ voÀ Àe«�acin} contÀiLÕtin} Ã«eci�enÃÆ and 
conÃÕ�t �iÃtoÀic «�antin} �iÃtÃ ­Ü�eÀe a««�icaL�e®°

• Establish cyclical pruning for ice plants and other 
eÝteÀioÀ }aÀden oÛeÀ�}ÀoÜt�°

• 7oÀ� Üit� t�e 
aÃt 	aÞ ,e}iona� *aÀ� �iÃtÀict 
­
	,*�® to �aintain Ã«Àin}�ved invÀaÃtÀÕctÕÀe 
necessary for supporting site irrigation—
including refreshing water tanks. Access to the 
Ã«Àin} Ãite ­�ocated LeÞond t�e cÕ�tÕÀa� �andÃca«e 
LoÕndaÀÞ® cÕÀÀent�Þ Àe�ieÃ on a �e�oÀandÕ� ov 
Understanding with EBRPD, but entering into a 
formal agreement may be desirable step toward 
achieving landscape resilience.

• ƂÃÃeÃÃ condition ov Lot� eÝtant �iÃtoÀic ÜateÀ 
tanks and irrigation systems, and conduct 
necessary preservation repairs.

• Prune and maintain orchard remnants on a regular 
basis, utilizing best practices for historic orchard 
preservation management.

SUMMARY OF HAZARD EXPOSURE RECOMMENDATIONS FOR NEXT STEPS



61

Figure NOCA 1.1: Buckner Homestead Historic District, Lake Chelan National Recreation 
ƂÀea] ÛieÜ noÀt�ÜeÃt° ­�a�inaÞÉ1" 
�,�] Óä£È®



62

• Size: £äx°xä acÀeÃ ­{Ó°È� �ectaÀeÃ®

• Cultural Landscape Type: �iÃtoÀic 6eÀnacÕ�aÀ 
Landscape

• Period of Significance: £nn� � £�xx

/�e «eÀiod ov Ãi}nificance ÀeyectÃ t�e eaÀ�Þ 
eÃtaL�iÃ��ent ov neaÀLÞ 7i��ia� 	ÕââaÀd 
homestead, the Buckner family land purchase 
and improvements made after 1910, and the  
development of orchard cultivation.

• National Register Significance: Criterion A
The Buckner Homestead Historic District is locally 
Ãi}nificant ÕndeÀ 
ÀiteÀion Ƃ voÀ itÃ aÃÃociation Üit� 
early settlement and agricultural development in 
the North Cascades.

Chelan County, WA
MANAGED BY NORTH CASCADES NATIONAL PARK SERVICE COMPLEX, WA

CULTURAL LANDSCAPE SUMMARY

LAKE CHELAN NATIONAL RECREATION AREA

/�e 	Õc�neÀ �o�eÃtead �iÃtoÀic �iÃtÀict ­-ee Figure NOCA 1.1® iÃ �ocated on a �oÀÃeÃ�oe Lend ov 
the Stehekin River in Lake Chelan National Recreation Area in the remote North Cascades of central 
7aÃ�in}ton -tate° ƂcceÃÃ to t�e Ãite iÃ �i�itedÆ �oÜeÛeÀ] Loat andÉoÀ «�ane ÃeÀÛice iÃ ovveÀed toÉvÀo� 
-te�e�in° /�e £Èä�acÀe �o�eÃtead ÜaÃ fiÀÃt deÛe�o«ed LÞ 7i��ia� 	ÕââaÀd] an eaÀ�Þ Ãett�eÀ to t�e 
-te�e�in 6a��eÞ] LetÜeen £nn� and £�£ä° �ÕÀin} t�iÃ «eÀiod] 	ÕââaÀd LÕi�t a Ã�a�� �o} caLin and c�eaÀed 
�anÞ acÀeÃ ov �and voÀ «aÃtÕÀe and cÕ�tiÛation° �n £�£ä] 	ÕââaÀd Ão�d t�e �o�eÃtead to 7i��ia� 6an 
and May Buckner who made many improvements to the property, which included establishment of 
a««ÀoÝi�ate�Þ xä acÀeÃ ov vÀÕit tÀeeÃ and conÃtÀÕction ov ÃeÛeÀa� LÕi�din}Ã and ÃtÀÕctÕÀeÃ t�at ÃÕ««oÀted 
residential activities as well as the orchard operation.

BUCKNER HOMESTEAD HISTORIC DISTRICT



Figure NOCA 1.2: Buckner Homestead Historic District 2016 
Ãite «�an° ­ *- *7,"] Óä£È®
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SUMMARY OF CHELAN COUNTY, WASHINGTON 1 MAXIMUM 2-M AIR TEMPERATURE

1 Maximum 2-m Air Temperature

Figure 1: Seasonal average time series of maximum 2-m air temperature for historical (black), RCP4.5 (blue) and RCP8.5 (red).
The historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid
lines and their standard deviations are indicated by the respective shaded envelopes.

Figure 2: Monthly averages of maximum 2-m air temperature for four time periods for the RCP4.5 (left) and RCP8.5 (right)
simulations. The average of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the
respective shaded envelopes. Triangle, diamond and square symbols indicate the percent of models that simulate future minus
present changes that are of the same sign and significant. A two-sided Students t-test is used to establish significance (ρ ≤ 0.05).

1 -Alder and Hostetler, USGS

Model Projections: Maximum Air Temperature

Figure NOCA 1.3: -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov �aÝi�Õ� Ó�� aiÀ te�«eÀatÕÀe voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and 
,
*n°x ­Àed®° /�e �iÃtoÀica� «eÀiod endÃ in Óääx and t�e vÕtÕÀe «eÀiodÃ Le}in in ÓääÈ° /�e aÛeÀa}e ov Îä 
��*x �ode�Ã 
is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] aÛeÀa}e 
te�«eÀatÕÀe iÃ «Ào�ected to incÀeaÃe LÞ {°�c
 ­n°nc�® LÞ t�e ÞeaÀ 
Ó£ää Àe�atiÛe to £�xä° ­-ee Figure NOCA 1.3®°                                                                                                                            

REGIONAL CLIMATE CHANGE PROJECTION SUMMARY 
Chelan County, WA
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SUMMARY OF CHELAN COUNTY, WASHINGTON 3 PRECIPITATION

3 Precipitation

Figure 5: Seasonal average time series of precipitation for historical (black), RCP4.5 (blue) and RCP8.5 (red). The historical
period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid lines and
their standard deviations are indicated by the respective shaded envelopes.

Figure 6: Monthly averages of precipitation for four time periods for the RCP4.5 (left) and RCP8.5 (right) simulations. The
average of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the respective shaded
envelopes. Triangle, diamond and square symbols indicate the percent of models that simulate future minus present changes that
are of the same sign and significant. A two-sided Students t-test is used to establish significance (ρ ≤ 0.05).

3 -Alder and Hostetler, USGS

Model Projections: Precipitation

Figure NOCA 1.4\ -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov «Àeci«itation voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and ,
*n°x ­Àed®° /�e 
historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the 
solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] aÛeÀa}e 
precipitation is projected to increase by 9% by the year 2100 
Àe�atiÛe to £�xä° ­-ee Figure NOCA 1.4®°                                                                                                                         

                                                                                                                            

Model Projections: Storms

Figure NOCA 1.5\ *Ào�ected c�an}eÃ in Óä�ÞeaÀ ÃtoÀ� vÀeµÕencÞ voÀ  "
Ƃ vÀo� t�e �*

 Ƃ,x ­Óä£Î®° �*

 ÃtoÀ� 
�Õ�ti«�ieÀ indicateÃ t�e «Ào�ected incÀeaÃe in vÀeµÕencÞ ov Óä�ÞeaÀ ÃtoÀ�Ã° "ccÕÀÀence indicateÃ �oÜ t�at incÀeaÃe 
translates in the number of years.

STORM FREQUENCY PROJECTION DATA

CASE STUDY SITE IPCC STORM FREQUENCY MULTIPLIER 20-YEAR STORM OCCURRENCE (YEARS)

EUON 4 5.0
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• Forest succession has impacted selected views 
outward from the site, as density has increased 
Üit� coniveÀ ­�oÕ}�aÃ fiÀ® }ÀoÜt� and fi�teÀed 
sunlight reduced. 

• Softening of landscape edges due to conifer 
encroachment into the historic pasture area and 
along periphery of orchard blocks.

• �iÃtoÀic LÕi�din}Ã onÃite ­-ee Figure NOCA 
1.6® Àan}e vÀo� «ooÀ to }ood condition] Üit� 
preservation repairs currently underway on the 
	Õc�neÀÉ�aÀvoot caLin° 

• 
ÝtenÃiÛe ÃÞÃte� ov �and�dÕ} veedeÀ] iÀÀi}ation] 
and ancillary supply ditches, central to orchard 
health and fed by nearby Rainbow Creek, remains 
o«eÀationa� acÀoÃÃ �Õc� ov t�e £äx°xä�acÀe 
­{Ó°È� �ectaÀe® �andÃca«e] a�t�oÕ}� a nÕ�LeÀ ov 
junctions require maintenance. 

• River bank erosion undermines the southwestern 
ed}e ov t�e Ãite ­-ee Figure NOCA 1.7®] and  
integrity of contributing pasture area and site 
organization. 

• -te�e�in yood eÛentÃ �aÛe avvected aÀc�aeo�o}ica� 
resources, eroding and disturbing the Lower Can 
Dump, located east of the former pasture area 
­not Þet Àeyected in 
�� �a««in}®° *otentia� 
channel migration may further undermine historic 

Figure NOCA 1.6: ,oot 
e��aÀ and 	ÕââaÀd 
aLin] ÛieÜ noÀt�eaÃt toÜaÀd noÀt� oÀc�aÀd L�oc�° ­�eÀÀÉ1" 
�,�] Óä£È®

integrity in this contributing feature.

• Integrating historic orchard husbandry practices 
has done much to sustain key vegetation features 
and oÛeÀaÀc�in} Ã«atia� oÀ}aniâation ­-ee Figure 
NOCA 1.8®° 	Õc�neÀ �o�eÃtead½Ã oÀc�aÀdiÃt 
�i}��i}�ted t�e «otentia� �on}�teÀ� Ûa�Õe ov 
inaugurating the collection of scion wood for 
orchard resilience through propagation of historic 
specimens, alongside practices which have 
already been implemented—including delaying 
Àe«�ace�ent ov dead tÀeeÃ Ç�£ä ÞeaÀÃ] to a��oÜ 
replanting in the same location without risk of 
diÃeaÃe invection ­-ee Figure NOCA 1.9®°

• Local deer populations are encouraged to browse 
va��en vÀÕit Üit�in }ated noÀt��L�oc� oÀc�aÀd dÕÀin} 
warmer months, reducing the attractiveness of 
decaying fruit to rodents as well as bear and elk, 
all of whom pose a hazard to trees’ health and 
structure. 

• Shifts in temperature and precipitation, with 
the potential for milder and wetter winters, 
raise possibilities of pest damage to orchard 
specimens. Traces of powdery mildew were 
apparent on apple leaves.

CURRENT SITE CONDITIONS
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Figure NOCA 1.7: Stehekin River bank erosion impacts historic pasture features and 
Ã«atia� oÀ}aniâation] ÛieÜ ÃoÕt�eaÃt° ­�eÀÀÉ1" 
�,�] Óä£È®

Figure NOCA 1.8: 	Õc�neÀ a««�e oÀc�aÀd ­noÀt� L�oc�®] 
ÛieÜ noÀt�° ­�a�inaÞÉ1" 
�,�] Óä£È®

Figure NOCA 1.9: Former location of historic fruit tree within 
Buckner Orchard, view south. Propagation of a grafted 
cultivar will occur in the same place, sustaining spatial 
oÀ}aniâation] avteÀ Ç�£ä ÞeaÀÃ] to ÀedÕce ÀiÃ� ov diÃeaÃe 
invection in t�e neÜ tÀee°  ote �and�dÕ} iÀÀi}ation ditc�eÃ] 
i��ediate�Þ «aÀa��e� to eac� ÀoÜ° ­�eÀÀÉ1" 
�,�] Óä£È®
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Buckner Homestead Historic District
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Figure NOCA 1.10\ ��- ana�ÞÃiÃ° ­�eÜiÃÉ1" 
�,�] Óä£È®
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• /�iÃ cÕ�tÕÀa� �andÃca«e iÃ Üit�in a �oÜ��aâaÀd aÀea 
voÀ �andÃ�ide eÛentÃ° -«ecifi c �
�Ƃ and dÀoÕ}�t 
data remain unavailable for the locale. Analysis 
ov fi Àe Ã«atia� data Àey ectÃ a Ãi�i�aÀ c�aÃÃifi cation 
­�oÜ� to ÛeÀÞ �oÜ �aâaÀd®] a�t�oÕ}� Üi�dfi Àe 
conditionÃ Ãi�i�aÀ to t�e Óä£x 7o�ÛeÀine eÛent 
and ÓääÇ �o��e �a�e co�«�eÝ ­Ü�ic� eÛacÕated 
neaÀLÞ �o�den 6i��a}e® ÕÀ}e �ei}�tened caÕtion 
in readiness planning for future events and 
trends. The unprecedented severity of the 2014 
and Óä£x 7aÃ�in}ton Ãtate fi Àe ÃeaÃonÃ on�Þ 
ÕndeÀ�ine t�iÃ conceÀn] Àey ected �oca��Þ in t�e 
"�ano}an 
o�«�eÝ and 
aÀ�eton 
o�«�eÝ fi Àe 
eÛentÃ° "v t�iÃ a««aÀent cony ict LetÜeen cÕÀÀent 
��- data and fi e�d conditionÃ] vÕÀt�eÀ cÀitica� 
analysis is needed, with attention to the potential 
voÀ eÝ«oÃÕÀe to cataÃtÀo«�ic c�i�ate eÛentÃ° 
Continued planning for defensible space in the 
-te�e�in 6a��eÞ �i�eÜiÃe ÀeµÕiÀeÃ caÀe voÀ t�oÃe 
contributing landscape features and systems at 
	Õc�neÀ �o�eÃtead ­-ee Figure 1.10®°

• 
�anne� inÃtaLi�itÞ on t�e -te�e�in ,iÛeÀ 6a��eÞ iÃ 
a concern. Flood events pose a continuous risk 
to site stability, in light of apparent increases in 
severe event frequency since 1995 and the site’s 
«oÃition Àe�atiÛe to t�e £ää ÞeaÀ �
�Ƃ y ood«�ain 
below McGregor Meadows. Projected shifts in 
climate variables highlight precipitation changes 
t�at coÕ�d eÝaceÀLate t�iÃ ÀiÃ�°

• ��«act ana�ÞÃiÃ identifi eÃ �eaÛÞ ÃnoÜ �oadin} 
as the source of damage to the Buzzard Cabin 
roof with potential for increased precipitation. 
�ei}�tened Üeat�eÀ eÝ«oÃÕÀe coÕ�d ÀeÃÕ�t in 
decline in the many contributing agricultural 
implements onsite, as well as degradation of 
archaeological resources. The sensitivity of 
built resources’ materiality and construction 
to increased seasonal moisture also risks their 
accelerated decline. Snow loading, in addition, 
can weaken and damage the scaffold limbs of 
historic fruit trees. At present, the orchardist uses 
the traditional technique of supporting branches 
with wooden props to protect tree structure and 
health.

• ��«�e�ent ä°Ó�acÀe Lan� ÀeÃtoÀation to ÃtaLi�iâe 
Ãoi� and ÀedÕce «aÃtÕÀe inte}ÀitÞ �oÃÃ ­Ãee -te�e�in 
,iÛeÀ 
oÀÀidoÀ ��«�e�entation *�an] Óä£Î®

• Develop and implement strategies to strengthen 
resilience in rare historic orchard remnants, 
drawing on cultural landscape management 
«Àinci«�eÃ ov }enetic ÀedÕndancÞ ­e°}° }at�eÀin} 
Ãcion Üood] to Le ÃtoÀed in an ovvÃite Àe«oÃitoÀÞ® 
and diversity.

• Establish monitoring regime for air and soil 
temperature in core orchard area to better 
understand effects of projected temperature 
change.

• ,e�eÃtaL�iÃ� �andÃca«e ed}e voÀ oÀc�aÀd and 
«aÃtÕÀe LÞ Àe�oÛin} encÀoac�in} ­ÜoodÞ® 
vegetation on an annual basis. 

• Reduce or remove fuel loads in and around the 
cultural landscape boundary, using treatments 
sensitive to the preservation of orchard features 
and homestead buildings.

• Develop more detailed documentation in support 
of cyclic maintenance for historic irrigation 
ÃÞÃte�° /�iÃ �i}�t co�«ÀiÃe �onitoÀin} y oÜÃ 
vÀo� t�e ,ainLoÜ �a��ÃÉ
Àee� in�etÆ «ÀeciÃe] 
comprehensive geospatial mapping of feeder, 
orchard and ancillary ditches, noting mature trees 
­oÕtÃide oÀc�aÀd® and e�Lan��ent Ûe}etationÆ 
and schematics drawn for historic built features, 
inc�Õdin} eaÀt�enÉ�o} cÀiLLin}] LoÝ cÕ�ÛeÀtÃ] and 
earthen embankments,

• Document and stabilize archaeological features 
­i°e°] �oÜeÀ -te�e�in can dÕ�«®] incÀeaÃe data 
retrieval efforts in consultation with historical 
archaeologist.

• Monitor and control continued interest by wildlife 
in orchard vegetation as a seasonal food source.

SUMMARY OF HAZARD EXPOSURE RECOMMENDATIONS FOR NEXT STEPS
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Figure NEPE 1.1\ �eaÀt ov t�e �onÃteÀ]  eâ *eÀce  ationa� �iÃtoÀica� *aÀ�] ÛieÜ ÜeÃt° ­�a�inaÞÉ1" 
�,�] Óä£È®
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• Size: xÎ acÀeÃ ­Ó£°{x �ectaÀeÃ®

• Cultural Landscape Type: Historic Site

• Period of Significance: n]nää 	

 � £näx 

] 
£näÈ 

 � £nÇÇ 

] and £nnÇ 

 � £�xä 



/�e fiÀÃt «eÀiod ov Ãi}nificance iÃ LaÃed on 
archeological evidence that ancestors of the Nez 
*eÀce in�aLited t�e 
�eaÀÜateÀ 6a��eÞ aÃ eaÀ�Þ aÃ 
£ä]nää ÞeaÀÃ a}o ­oÀ n]nää 	

®°

The second period begins in 1806 with the Lewis 
and 
�aÀ� 
Ý«edition t�at ca�«ed Üit�in t�e 
�a�ia� Ûa��eÞ and endÃ Üit� t�e 7aÀ ov £nÇÇ°

/�e Le}innin} ov t�e t�iÀd «eÀiod ov Ãi}nificance 
is marked by the General Allotment Act of 1887 
and ends in 1950 with the completion of Highway 
£Ó] Ü�ic� LiÃected t�e «ÀeÃent�daÞ 
aÃt �a�ia�°

• National Register Significance: Criterion A

aÃt �a�ia� iÃ Ãi}nificant ÕndeÀ 
ÀiteÀion Ƃ voÀ 
its association with events that have made a 
Ãi}nificant contÀiLÕtion to t�e LÀoad «atteÀnÃ ov oÕÀ 

Idaho County, ID
NEZ PERCE NATIONAL HISTORICAL PARK, ID

CULTURAL LANDSCAPE SUMMARY

EAST KAMIAH/HEART OF THE MONSTER 

�iÃtoÀÞ] inc�Õdin} t�e 7aÀ ov £nÇÇ] t�e Ƃ��ot�ent 

Àa] eaÀ�Þ �o�eÃteadin} in t�e Ƃ�eÀican 7eÃt] 
and early cultural and spiritual beliefs of the Nez 
Perce.

• National Register Significance: Criterion D

aÃt �a�ia� iÃ Ãi}nificant ÕndeÀ 
ÀiteÀion � 
as a site that has potential to reveal prehistoric 
and historic information through archeological 
eÝcaÛation°


aÃt �a�ia�] a�Ão �noÜn aÃ º�eaÀt ov t�e �onÃteÀ]» ­-ee Figure NEPE 1.1® iÃ one ov În ÃiteÃ t�at 
co�«oÃe t�e  eâ *eÀce  ationa� �iÃtoÀica� *aÀ�° �t iÃ ÃitÕated on a««ÀoÝi�ate�Þ xÎ acÀeÃ ov  ationa� 
*aÀ� -eÀÛice oÜned �and neaÀ �a�ia�] �da�o° /�e Ãite iÃ LoÕnded LÞ t�e 
�eaÀÜateÀ ,iÛeÀ on t�e ÜeÃt 
and by privately owned properties along all other boundaries. Highway 12 intersects the site, dividing 
it into tÜo «oÀtionÃ° Ƃ««ÀoÝi�ate�Þ {Î acÀeÃ aÀe �ocated on t�e ÜeÃt Ãide ov t�e �i}�ÜaÞ] LetÜeen t�e 
road and the river. The remaining 10 acres are located on the eastern side of the highway, between the 
Àoad and t�e voot�i��Ã ov t�e �a�ia� Ûa��eÞ Üa��°



Figure NEPE 1.2\ 
aÃt �a�ia�É�eaÀt ov t�e �onÃteÀ]  eâ *eÀce 
 ationa� �iÃtoÀica� *aÀ� Óä£È Ãite «�an° ­ *- *7,"] Óä£È®

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

0 0.05 0.10.025 Miles ¯

Nez Perce National Historical Park
East Kamiah/Heart of the Monster Site Plan
East Kamiah/Heart of the Monster Cultural Landscape Inventory

National Park Service
U.S. Department of the Interior

December 2016
Prepared by PWRO Cultural Landscape Program
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SUMMARY OF IDAHO COUNTY, IDAHO 1 MAXIMUM 2-M AIR TEMPERATURE

1 Maximum 2-m Air Temperature

Figure 1: Seasonal average time series of maximum 2-m air temperature for historical (black), RCP4.5 (blue) and RCP8.5 (red).
The historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid
lines and their standard deviations are indicated by the respective shaded envelopes.

Figure 2: Monthly averages of maximum 2-m air temperature for four time periods for the RCP4.5 (left) and RCP8.5 (right)
simulations. The average of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the
respective shaded envelopes.

1 -Alder and Hostetler, USGS

Model Projections: Maximum Air Temperature

Figure NEPE 1.3: -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov �aÝi�Õ� Ó�� aiÀ te�«eÀatÕÀe voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and 
,
*n°x ­Àed®° /�e �iÃtoÀica� «eÀiod endÃ in Óääx and t�e vÕtÕÀe «eÀiodÃ Le}in in ÓääÈ° /�e aÛeÀa}e ov Îä 
��*x �ode�Ã 
is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

1ndeÀ t�e �i}�eÃt e�iÃÃionÃ «Ào�ection ­�*

 ,
* n°x®] aÛeÀa}e 
te�«eÀatÕÀe iÃ «Ào�ected to incÀeaÃe LÞ È°Óc
 ­££°Óc�® LÞ t�e 
ÞeaÀ Ó£ää Àe�atiÛe to £�xä ­-ee Figure NEPE 1.3®°                                                                                                                            

REGIONAL CLIMATE CHANGE PROJECTION SUMMARY 
Idaho County, ID
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SUMMARY OF IDAHO COUNTY, IDAHO 3 PRECIPITATION

3 Precipitation

Figure 5: Seasonal average time series of precipitation for historical (black), RCP4.5 (blue) and RCP8.5 (red). The historical
period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the solid lines and
their standard deviations are indicated by the respective shaded envelopes.

Figure 6: Monthly averages of precipitation for four time periods for the RCP4.5 (left) and RCP8.5 (right) simulations. The average
of 30 CMIP5 models is indicated by the solid lines and their standard deviations are indicated by the respective shaded envelopes.

3 -Alder and Hostetler, USGS

Model Projections: Precipitation

Figure NEPE 1.4\ -eaÃona� aÛeÀa}e ti�e ÃeÀieÃ ov «Àeci«itation voÀ �iÃtoÀica� ­L�ac�®] ,
*{°x ­L�Õe® and ,
*n°x ­Àed®° /�e 
historical period ends in 2005 and the future periods begin in 2006. The average of 30 CMIP5 models is indicated by the 
solid lines and their standard deviations are indicated by the respective shaded envelopes.
Ƃ�deÀ] �° ,° and -° 7° �oÃtet�eÀ] Óä£Î° 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ° 1-�-°

For projected average annual precipitation, there is large 
uncertainty in the projections, with the average of all models 
«Ào�ectin} ä°{��ÉdaÞ ­£°{inÉdaÞ® incÀeaÃe ­,
*n°x® ­-ee Figure 
NEPE 1.4®°                                                                                                                                                                                                                                                     

Model Projections: Storms

Figure NEPE 1.5\ *Ào�ected c�an}eÃ in Óä�ÞeaÀ ÃtoÀ� vÀeµÕencÞ voÀ 
1"  vÀo� t�e �*

 Ƃ,x ­Óä£Î®° �*

 ÃtoÀ� �Õ�ti«�ieÀ 
indicateÃ t�e «Ào�ected incÀeaÃe in vÀeµÕencÞ ov Óä�ÞeaÀ ÃtoÀ�Ã° "ccÕÀÀence indicateÃ �oÜ t�at incÀeaÃe tÀanÃ�ateÃ in t�e 
number of years.

STORM FREQUENCY PROJECTION DATA

CASE STUDY SITE IPCC STORM FREQUENCY MULTIPLIER 20-YEAR STORM OCCURRENCE (YEARS)

NEPE 3 6.7



75

• The “Heart” and “Liver” are stable and largely 
unaffected by historic and current temperature 
and precipitation.  

• Fires do occur in the area, but the site is relatively 
protected, as it is from landslide potential, due to 
its location across Highway 12 from the adjacent 
hillside.   

• Invasive plants include black locust, knapweed 
­
entaÕÀea �acÕ�oÃa®] -cotc� t�iÃt�e ­"no«oÀdon 
acant�iÕ�® ­-ee NEPE 1.6®] and teaÃ�e ­�iÃacÕÃ 
ÃÞ�ÛeÃtÀiÃ®°  Ƃdditiona� inÛaÃiÛe «�antÃ oLÃeÀÛed 
dÕÀin} Ãite ÛiÃit\ �o�aÃiÕ�] and �o} Ûein ­natiÛe 
�e�«®°

• Invasive species are a continual challenge, as 
iÃ eÀoÃion a�on} t�e cÀee� ­-ee NEPE 1.7®° �t iÃ 
not c�eaÀ to Ü�at eÝtent t�eÃe tÜo tÀendÃ �aÛe 
evolved in recent years.   

• NPS staff reports that in recent years snow pack 
is typically gone in the area by the 1st week of 
�Õne ­Àat�eÀ t�an �aÃtin} t�ÀoÕ}� �Õ�Þ®°  /�iÃ �eadÃ 

Figure NEPE 1.6:  �nÛaÃiÛe -cotc� t�iÃt�e ­"no«oÀdon acant�iÕ�® iÃ «ictÕÀed in t�e voÀe}ÀoÕnd] ÛieÜ eaÃt° ­�a�inaÞÉ1" 

�,�] Óä£È®

to earlier bloom times and could impact wildlife, 
insects, and pollinators, in addition to the park’s 
maintenance regime.

• The adjacency to Highway 12 offers accessibility, 
which proves to be both positive, in the case of 
natural disasters, and negative, as it provides easy 
acceÃÃ to «eo«�e ÜiÃ�in} to cÀoÃÃ t�e Ãite ovv�
road, bound for the river for recreation purposes, 
Ü�ic� Ãee�Ã to Le da�a}in} to t�e 
aÃt �a�ia� 
grassland ecosystem.

CURRENT SITE CONDITIONS
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Figure NEPE 1.7\ 
�eaÀÜateÀ ,iÛeÀ Lan� eÀoÃion° ­�a�inaÞÉ1" 
�,�] Óä£È®
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�,�] Óä£È®
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• Based on the GIS data, the features in moderate 
to �i}� fi Àe �aâaÀd âoneÃ aÀe\ t�e a««�e tÀee t�at iÃ 
£ää�ÞeaÀÃ o�d and c�eÀÀÞ tÀeeÃ noÀt�eaÃt ov �eaÀt] 
Siberian elm, lilacs, daffodils, and roses are all in 
a �odeÀate fi Àe �aâaÀd âone° /�e L�ac� Üa�nÕt 
and L�ac� �ocÕÃt aÀe in a �i}� fi Àe �aâaÀd âone° 
The heart of the Monster basalt outcropping is 
a�Ão in a �i}� fi Àe �aâaÀd âone] �oÜeÛeÀ }iÛen 
its material, is relatively stable in the face of this 
�aâaÀd ­Ãee  
*
 ��a}e £°n7®°

• �aÀ}e «aÀtÃ ov �a�ia� LÕÀned �aÃt ÃÕ��eÀ] 
although this cultural landscape was relatively 
«Àotected vÀo� t�iÃ fi Àe°

• In the case of prolonged periods of drought, 
Ûe}etation on Ãite iÃ �oÀe ÃÕÃce«tiL�e to fi Àe°

• Park staff is currently managing vegetation in 
partnership with the Nez Perce tribe.  Erosion is 
evidence of the Clearwater River banks slumping 
­Ãee NEPE Image 1.7®°  /�iÃ �aÃ t�e «otentia� to 
affect the cultural resources along the river.

• Continue to monitor contributing vegetation, 
water level and bank stability, prairie condition, 
and the basalt outcroppings.

SUMMARY OF HAZARD EXPOSURE RECOMMENDATIONS FOR NEXT STEPS
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Conclusion and Recommendations

What is at risk?
/�e cÕ�tÕÀa� �andÃca«eÃ Üit�in t�e *acific 
7eÃt ,e}ion ÛaÀÞ }eo}Àa«�ica��Þ] eco�o}ica��Þ 
and historically, and will therefore be affected 
differently by hazards related to climate change. 
Arid landscapes are at risk to longer periods of 
dÀoÕ}�t° 
oaÃta� and Ài«aÀian aÀeaÃ aÀe eÝ«oÃed 
to }ÀeateÀ i�«actÃ ov yoodin} and eÀoÃion° Ƃ�� 
�andÃca«eÃ aÀe eÝ«oÃed to «Ào�ected �i}�eÀ 
temperatures. Future stabilization efforts 
need to be prioritized where there are cultural 
�andÃca«eÃ Ãi}nificant�Þ ÛÕ�neÀaL�e to «Ào�ected 
climate change effects.  
 
What comes next? 
It is important to consider and assess cultural 
landscape systems at multiple scales, and to 
regularly update cultural landscape inventories 
and other tools and documents. Climate and its 
known and projected impacts affects cultural 
landscapes in multiple ways and should always 
be included in any research or management 
effort. 

Some cultural landscapes, however, are more 
vulnerable than others to climate change 
impacts. Further research is necessary to address 
prioritization of where there is considerable 
projected risk to cultural landscapes. 
Ƃdditiona��Þ] t�eÀe iÃ a need to eÝa�ine t�e 
rates at which a hazard occurs on the cultural 
�andÃca«e° /�e eÝtent] Àate] and �a}nitÕde to 
which cultural landscapes are threatened is not 
known or easily understood. Delving deeper 

into the history of impacts on the 164 cultural 
�andÃca«eÃ Üit�in t�e *7, Üi�� «ÀoÛide }ÀeateÀ 
opportunity to understand future projections.    

Consider different climate variables for different 
tÞ«eÃ ov aÀeaÃ ÃÕc� aÃ ÕÀLanÉÀÕÀa�] �oÕntainÉ
Ûa��eÞ] oÀ coaÃta�Éin�and° 

�aÛe a conÃiÃtent a««Àoac� to ti�in} ov fie�d 
investigations, such as annually or seasonally, as 
well as the research tools that are used, such as 
GIS data, current climate projections at similar 
scales, and others.  This will aid in longitudinal 
studies.

There is value in linking this line of inquiry with 
FMSS protocols, so that climate research can 
directly informs preservation repairs.

What is the timeline?
Phase 1 of this project dates from September 
2015 to December 2016. Future phases of this 
work will include development of vulnerability 
assessments for selected cultural landscapes 
Üit�in t�e *acific 7eÃt ,e}ion and «Àe«aÀation 
of adaptation strategies for selected cultural 
�andÃca«eÃ t�at aÀe identified aÃ �i}��Þ 
vulnerable. This project will contribute to a 
greater public understanding of how climate 
change could potentially affect cultural 
landscapes by providing a detailed analysis of 
climate change projections with current cultural 
landscape data.

/�e ÃtÕdÞ ov c�i�ate c�an}e i�«actÃ on cÕ�tÕÀa� �andÃca«eÃ in t�e *acific 7eÃt ,e}ion can ÃeÀÛe 
as a model and essential building block for a series of studies directed towards a deeper analysis 
and evaluation of how cultural landscapes are at risk to the projected effects of climate change. 
/�iÃ ÜoÀ� iÃ not ÕndeÀta�en in iÃo�ation] and ÀeµÕiÀeÃ �Õ�ti«�e eÝ«eÀtÃ in diÛeÀÃe fie�dÃ to addÀeÃÃ 
t�iÃ co�«�eÝ iÃÃÕe° /�e neceÃÃaÀÞ co��aLoÀation ÃtÀen}t�enÃ t�e ÀeÃeaÀc�] and «Ào}ÀeÃÃeÃ t�e 
understanding of what cultural landscapes face now and into the future. 



Good=0.33, 
Fair=0.66, 
Poor=1.0

Landscape Characteristic

Analysis 
Evaluation 
Features ID Feature Name

Condition 
(0.33-1)

Fire 
Hazard 
(blank, 
0-1)

Flood 
Hazard 
(blank, 
0-1)

Landslide 
Hazard 
(blank,
 0-1)

Drought 
Hazard 
(blank, 
0-1)

Average 
Hazard 
Score

Water/ 
Wind 
Erosion

Coastal or 
Shoreline 
Erosion/ 
Inundation/
Flooding Drought Fire

Exposure 
to 
Elements

Micro-
climate

Pest / 
Disease

Vegetation/ 
Invasive 
Plants

Disruption 
of Species

Average 
Impact 
Score

Condition x 
(Hazard + 
Impact)

Projection of 
change in 
average 
annual 
temperature 
in degrees 
Celsius

Projection of 
change in 
average annual 
precipitation by 
percentage 
((change/historic 
period)100)

Projection 
of sea-
level rise 
in meters

Projection of 
frequency of 
20-Year Storm 
Events in years 
(20/multiplier) Intensity Confidence

Projected 
Exposure=

(Intensity x 
Confidence)

Archeological Sites 105681 Pelekane 0.66 0 1 1 0.22 14.67% 3.3 15 0.7 6.7 3.93 0.75 2.95

Archeological Sites 105682
The John Young Homestead 
Site 0.66 0 1 1 0.22 14.67% 3.3 15 0.7 6.7 3.93 0.75 2.95

Buildings And Structures 105683 Leaning Post 0.66 0 1 0.11 7.33% 3.3 15 0.7 6.7 3.93 0.75 2.95
Buildings And Structures 105684 Mailekini Heiau 0.66 0 1 0.11 7.33% 3.3 15 0.7 6.7 3.93 0.75 2.95
Buildings And Structures 105685 Pu'ukohola Heiau 0.66 0 1 0.11 7.33% 3.3 15 0.7 6.7 3.93 0.75 2.95

Buildings And Structures 105686
Stone walls around 
Pu'ukohola Heiau 0.66 0 1 0.11 7.33% 3.3 15 0.7 6.7 3.93 0.75 2.95

Buildings And Structures 105687
Stone walls below Mailekini 
Heiau 0.66 0 1 0.11 7.33% 3.3 15 0.7 6.7 3.93 0.75 2.95

Cultural Traditions n/a Application of kapu system 0.66 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Cultural Traditions n/a Presence of two other heiau 0.66 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Cultural Traditions n/a
Evidence of traditional 
building techniques 0.66 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Cultural Traditions n/a
Structures relating to 
aquaculture 0.66 0 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Cultural Traditions n/a
Use of marine resource 
offshore 0.66 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Spatial Organization 105689

Spatial relationship between 
Pu'ukohola Heiau, Mailekini 
Heiau and Pelekane 0.66 1 0.25 0.00 16.50% 3.3 15 0.7 6.7 3.93 0.75 2.95

Topography 105692 Prominent Hill 0.66 1 0.25 0.00 16.50% 3.3 15 0.7 6.7 3.93 0.75 2.95
Vegetation 105695 Coconut grove at Pelekane 0.66 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Vegetation 105699
Scattered native plants 
along coast 0.66 0 0 1 0.11 7.33% 3.3 15 0.7 6.7 3.93 0.75 2.95

Views And Vistas 105701

Views from Pelekane Bay 
towards Pelekane, Mailekini 
and Pu'ukohola heiau 0.66 0 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Views And Vistas 95606
Views from Pu'ukohola 
Heiau to the east 0.66 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Views And Vistas 95607
Views from Pu'ukohola 
Heiau to the west 0.66 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Views And Vistas 95609

Views from the Pelekane 
upslope toward Pu'ukohola 
Heiau 0.66 0 0 0.00 0.00% 3.3 15 0.7 6.7 3.93 0.75 2.95

Current Exposure Historical Exposure Projected Exposure

GIS hazard data (either blank for no data, or 
0-1) CLI Impact (either blank=0 or 1+)

Appendix A: Vulnerability Matrix example

PUHE
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Summary Data by Cultural Landscape Inventory
Park Alpha 
Code

*Cultural Landscape Inventory Name Condition 
Score 

Current 
Exposure 
Score 

Historical 
Exposure 
Score 

Combined 
Condition, 
Current 
Exposure, 
and 
Historical 
Exposure 
Score 

Projected 
Exposure

BIHO Big Hole National Battlefield Site 33.00% 0.00% 8.75% 2.89% 2.84

CABR Cabrillo National Monument Visitor 
Center Historic District

33.00% 10.56% 8.25% 6.21% 1.73

CECH Cesar E. Chavez National Monument 66.00% 2.35% 15.00% 11.45% 3.25

CHIS Anacapa Island Light Station 33.00% 6.03% 15.71% 7.18% 4.25

CHIS Caire-Gherini Ranch Historic District 66.00% 7.87% 10.89% 12.38% 4.25

CHIS Rancho del Norte 66.00% 2.28% 15.32% 11.62% 4.25

CHIS Santa Cruz Island Ranching District 66.00% 2.58% 13.73% 10.76% 2.94

CHIS Santa Rosa Island Ranching District 66.00% 4.17% 7.86% 7.94% 2.94

CIRO City of Rocks 66.00% 5.75% 8.28% 9.26% 2.10

CRLA Castle Crest Wildflower Trail 66.00% 5.56% 5.63% 7.38% 1.89

CRLA Lost Creek Campground N/A N/A N/A N/A 1.89

CRLA Munson Valley Historic District 66.00% 1.46% 12.24% 9.04% 1.89

CRLA Rim Drive Historic District 66.00% 7.60% 7.89% 9.79% 1.89

CRLA Rim Village 66.00% 1.85% 5.00% 4.52% 1.89

CRLA Superintendent's Residence - CRLA 66.00% 1.53% 11.90% 8.86% 1.89

CRLA The Watchman 66.00% 0.97% 4.57% 3.65% 1.89

DEVA Bonnie Clare Road 66.00% 0.85% 10.38% 7.42% 4.11

DEVA Chloride Cliff Historic District 66.00% 0.00% 6.35% 4.19% 4.11

DEVA Cow Creek Historic District 66.00% 1.62% 8.32% 6.56% 4.11

DEVA Furnace Creek Visitor Center 33.00% 0.00% 4.20% 1.39% 4.11

DEVA Garibaldi Mine N/A N/A N/A N/A 4.11

DEVA Greenwater Historic District 66.00% 8.81% 7.76% 10.94% 4.11

DEVA Harrisburg Historic District N/A N/A N/A N/A 4.11

DEVA Keane Wonder Mine Historic District N/A N/A N/A N/A 4.11

DEVA Lower Vine Ranch 66.00% 1.33% 7.50% 5.83% 4.11

DEVA Panamint City Historic District 66.00% 4.55% 5.80% 6.83% 4.11

DEVA Queen of Sheba Mine Historic District N/A N/A N/A N/A 4.11

DEVA Scotty's Castle 66.00% 7.59% 8.88% 10.87% 4.11

Appendix A: Vulnerability Matrix: Summary Data by Cultural Landscape Inventory

Park Alpha 
Code

I
Õ�tÕÀa� �andÃca«e 
Inventory Name

Condition 
Score

Current 

Ý«oÃÕÀe 
Score

Historical 

Ý«oÃÕÀe 
Score

Combined 
Condition, 
Current and 
Historical 

Ý«oÃÕÀe -coÀe

Projected 

Ý«oÃÕÀe

Summary Data by Cultural Landscape Inventory
Park Alpha 
Code

*Cultural Landscape Inventory Name Condition 
Score 

Current 
Exposure 
Score 

Historical 
Exposure 
Score 

Combined 
Condition, 
Current 
Exposure, 
and 
Historical 
Exposure 
Score 

Projected 
Exposure

BIHO Big Hole National Battlefield Site 33.00% 0.00% 8.75% 2.89% 2.84

CABR Cabrillo National Monument Visitor 
Center Historic District

33.00% 10.56% 8.25% 6.21% 1.73

CECH Cesar E. Chavez National Monument 66.00% 2.35% 15.00% 11.45% 3.25

CHIS Anacapa Island Light Station 33.00% 6.03% 15.71% 7.18% 4.25

CHIS Caire-Gherini Ranch Historic District 66.00% 7.87% 10.89% 12.38% 4.25

CHIS Rancho del Norte 66.00% 2.28% 15.32% 11.62% 4.25

CHIS Santa Cruz Island Ranching District 66.00% 2.58% 13.73% 10.76% 2.94

CHIS Santa Rosa Island Ranching District 66.00% 4.17% 7.86% 7.94% 2.94

CIRO City of Rocks 66.00% 5.75% 8.28% 9.26% 2.10

CRLA Castle Crest Wildflower Trail 66.00% 5.56% 5.63% 7.38% 1.89

CRLA Lost Creek Campground N/A N/A N/A N/A 1.89

CRLA Munson Valley Historic District 66.00% 1.46% 12.24% 9.04% 1.89

CRLA Rim Drive Historic District 66.00% 7.60% 7.89% 9.79% 1.89

CRLA Rim Village 66.00% 1.85% 5.00% 4.52% 1.89

CRLA Superintendent's Residence - CRLA 66.00% 1.53% 11.90% 8.86% 1.89

CRLA The Watchman 66.00% 0.97% 4.57% 3.65% 1.89

DEVA Bonnie Clare Road 66.00% 0.85% 10.38% 7.42% 4.11

DEVA Chloride Cliff Historic District 66.00% 0.00% 6.35% 4.19% 4.11

DEVA Cow Creek Historic District 66.00% 1.62% 8.32% 6.56% 4.11

DEVA Furnace Creek Visitor Center 33.00% 0.00% 4.20% 1.39% 4.11

DEVA Garibaldi Mine N/A N/A N/A N/A 4.11

DEVA Greenwater Historic District 66.00% 8.81% 7.76% 10.94% 4.11

DEVA Harrisburg Historic District N/A N/A N/A N/A 4.11

DEVA Keane Wonder Mine Historic District N/A N/A N/A N/A 4.11

DEVA Lower Vine Ranch 66.00% 1.33% 7.50% 5.83% 4.11

DEVA Panamint City Historic District 66.00% 4.55% 5.80% 6.83% 4.11

DEVA Queen of Sheba Mine Historic District N/A N/A N/A N/A 4.11

DEVA Scotty's Castle 66.00% 7.59% 8.88% 10.87% 4.11
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DEVA Strozzi Ranch 66.00% 4.83% 6.20% 7.28% 4.11

DEVA Thomason/Barker Ranch 100.00% 3.56% 11.40% 14.96% 4.11

DEVA Ubehebe Historic Mining District N/A N/A N/A N/A 4.11

DEVA Warm Spring Canyon Gold and Talc 
Mining Historic District

N/A N/A N/A N/A 4.11

EUON Eugene O'Neill National Historic Site 33.00% 0.00% 29.08% 9.60% 2.66

FOVA Fort Vancouver N/A N/A N/A N/A 2.25

FOVA Park Headquarters N/A N/A N/A N/A 2.25

FOVA Vancouver Barracks/Parade Ground N/A N/A N/A N/A 2.25

GOGA Alcatraz Island 66.00% 0.39% 2.80% 2.11% 2.16

GOGA Fort Baker 33.00% 2.38% 15.09% 5.77% 2.16

GOGA Fort Mason Historic District 66.00% 0.00% 8.36% 5.52% 2.16

GOGA Point Bonita Historic District 66.00% 9.67% 12.36% 14.54% 2.16

GOGA Ranch A/B (Miwok Stables) 66.00% 2.31% 24.69% 17.82% 2.16

GOGA Ranch M (Golden Gate Dairy) 66.00% 3.07% 14.57% 11.64% 2.16

GOGA Sutro Historic District 66.00% 3.42% 8.85% 8.09% 2.16

GOGA U.S. Coast Guard Fort Point Station N/A N/A N/A N/A 2.16

GRBA Johnson Lake Mine Historic District 66.00% 3.24% 6.88% 6.68% 3.17

HALE Civilian Conservation Corps Haleakala 
Crater Trails District

66.00% 8.21% 1.96% 6.71% 2.95

HALE Haleakala Highway 33.00% 6.31% 1.53% 2.59% 2.95

HAVO Ainahou Ranch House and Gardens 66.00% 0.60% 4.05% 3.07% 2.95

HAVO Crater Rim Historic District 66.00% 2.44% 4.32% 4.46% 2.95

HAVO Kilauea Historic District 33.00% 0.42% 0.57% 0.33% 2.95

HAVO Kilauea Military Camp (KMC) 66.00% 0.00% 0.40% 0.22% 2.95

JODA Cant Ranch Historic District 33.00% 1.08% 18.06% 6.32% 2.93

JOMU John Muir National Historic Site 66.00% 0.38% 22.67% 15.22% 2.66

JOTR Hexie Mountains Mining Historic District 66.00% 2.82% 2.26% 3.36% 4.33

JOTR Keys Ranch Historic District 66.00% 0.00% 2.50% 1.65% 4.67

JOTR Lost Horse Mining Historic District 66.00% 2.31% 4.40% 4.43% 4.67

JOTR Northern Piñon Mining District 66.00% 1.71% 5.91% 5.03% 4.67

KALA Kalaupapa and Kalawao Settlements 100.00% 4.17% 8.12% 12.29% 2.95

KALA Moloka'i Light Station 66.00% 6.35% 3.00% 6.17% 2.95

LABE Modoc War Historic District 66.00% 1.19% 8.39% 6.33% 2.25

LAKE Katherine Mine Historic District 66.00% 2.56% 12.88% 10.20% 4.99

LARO Fort Spokane Military Reserve Historic 
District

66.00% 2.92% 3.16% 4.01% 3.67

Park Alpha 
Code

I
Õ�tÕÀa� �andÃca«e 
Inventory Name

Condition 
Score

Current 

Ý«oÃÕÀe 
Score

Historical 

Ý«oÃÕÀe 
Score

Combined 
Condition, 
Current and 
Historical 

Ý«oÃÕÀe -coÀe

Projected 

Ý«oÃÕÀe

DEVA Strozzi Ranch 66.00% 4.83% 6.20% 7.28% 4.11

DEVA Thomason/Barker Ranch 100.00% 3.56% 11.40% 14.96% 4.11

DEVA Ubehebe Historic Mining District N/A N/A N/A N/A 4.11

DEVA Warm Spring Canyon Gold and Talc 
Mining Historic District

N/A N/A N/A N/A 4.11

EUON Eugene O'Neill National Historic Site 33.00% 0.00% 29.08% 9.60% 2.66

FOVA Fort Vancouver N/A N/A N/A N/A 2.25

FOVA Park Headquarters N/A N/A N/A N/A 2.25

FOVA Vancouver Barracks/Parade Ground N/A N/A N/A N/A 2.25

GOGA Alcatraz Island 66.00% 0.39% 2.80% 2.11% 2.16

GOGA Fort Baker 33.00% 2.38% 15.09% 5.77% 2.16

GOGA Fort Mason Historic District 66.00% 0.00% 8.36% 5.52% 2.16

GOGA Point Bonita Historic District 66.00% 9.67% 12.36% 14.54% 2.16

GOGA Ranch A/B (Miwok Stables) 66.00% 2.31% 24.69% 17.82% 2.16

GOGA Ranch M (Golden Gate Dairy) 66.00% 3.07% 14.57% 11.64% 2.16

GOGA Sutro Historic District 66.00% 3.42% 8.85% 8.09% 2.16

GOGA U.S. Coast Guard Fort Point Station N/A N/A N/A N/A 2.16

GRBA Johnson Lake Mine Historic District 66.00% 3.24% 6.88% 6.68% 3.17

HALE Civilian Conservation Corps Haleakala 
Crater Trails District

66.00% 8.21% 1.96% 6.71% 2.95

HALE Haleakala Highway 33.00% 6.31% 1.53% 2.59% 2.95

HAVO Ainahou Ranch House and Gardens 66.00% 0.60% 4.05% 3.07% 2.95

HAVO Crater Rim Historic District 66.00% 2.44% 4.32% 4.46% 2.95

HAVO Kilauea Historic District 33.00% 0.42% 0.57% 0.33% 2.95

HAVO Kilauea Military Camp (KMC) 66.00% 0.00% 0.40% 0.22% 2.95

JODA Cant Ranch Historic District 33.00% 1.08% 18.06% 6.32% 2.93

JOMU John Muir National Historic Site 66.00% 0.38% 22.67% 15.22% 2.66

JOTR Hexie Mountains Mining Historic District 66.00% 2.82% 2.26% 3.36% 4.33

JOTR Keys Ranch Historic District 66.00% 0.00% 2.50% 1.65% 4.67

JOTR Lost Horse Mining Historic District 66.00% 2.31% 4.40% 4.43% 4.67

JOTR Northern Piñon Mining District 66.00% 1.71% 5.91% 5.03% 4.67

KALA Kalaupapa and Kalawao Settlements 100.00% 4.17% 8.12% 12.29% 2.95

KALA Moloka'i Light Station 66.00% 6.35% 3.00% 6.17% 2.95

LABE Modoc War Historic District 66.00% 1.19% 8.39% 6.33% 2.25

LAKE Katherine Mine Historic District 66.00% 2.56% 12.88% 10.20% 4.99

LARO Fort Spokane Military Reserve Historic 
District

66.00% 2.92% 3.16% 4.01% 3.67
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LAVO Drakesbad Guest Ranch 66.00% 2.36% 9.39% 7.76% 1.26

LAVO Lassen Volcanic National Park Highway 66.00% 0.00% 4.55% 3.00% 2.25
LAVO Mineral Headquarters Historic District 33.00% 0.00% 12.53% 4.14% 2.25
MANZ Manzanar National Historic Site 66.00% 7.52% 11.88% 12.80% 4.11

MIIN Minidoka Internment National 
Monument

100.00% 2.84% 2.55% 5.39% 3.67

MOJA Kelso Depot 100.00% 0.44% 4.50% 4.94% 4.67

MOJA Mescal Historic Mining District 66.00% 1.70% 3.85% 3.67% 4.67

MOJA Rock Springs Land and Cattle Company 66.00% 0.05% 1.03% 0.71% 4.67

MOJA Soda Springs Historic District 66.00% 0.00% 15.92% 10.51% 4.67

MOJA Vulcan Mine Historic District 66.00% 2.78% 3.21% 3.94% 4.67

MORA Camp Muir 66.00% 5.56% 9.72% 10.08% 2.25

MORA Christine Falls 33.00% 0.00% 11.67% 3.85% 2.25

MORA East Side Highway 33.00% 0.00% 3.21% 1.06% 2.25

MORA Longmire Developed Area 66.00% 0.34% 5.76% 4.02% 2.25

MORA Mather Memorial Parkway (Route 410) 66.00% 2.56% 11.47% 9.27% 2.25
MORA Mowich Lake Entrance Road 33.00% 1.85% 2.81% 1.54% 2.25

MORA Narada Falls 33.00% 0.00% 12.65% 4.17% 2.84

MORA Nisqually Entrance 33.00% 0.00% 1.69% 0.56% 2.84

MORA Ricksecker Point 66.00% 0.00% 9.38% 6.19% 2.25

MORA Road to Paradise 66.00% 2.22% 3.83% 4.00% 2.84

MORA Stevens Canyon Highway 100.00% 2.96% 7.25% 10.21% 2.84

MORA Sunrise Developed Area 66.00% 0.00% 10.29% 6.79% 2.25

MORA Westside Road 100.00% 2.94% 5.29% 8.24% 2.25

MORA Wonderland Trail 66.00% 0.90% 4.76% 3.73% 2.84

MORA Yakima Park Highway 66.00% 4.27% 10.45% 9.72% 2.25

MUWO Muir Woods National Monument 33.00% 3.82% 33.83% 12.42% 2.16

NEPE East Kamiah/Heart of the Monster 66.00% 5.09% 16.56% 14.29% 2.46

NEPE Old Chief Joseph's Gravesite and 
Cemetery

66.00% 5.56% 0.00% 3.67% 2.46

NEPE Spalding Historic District 33.00% 2.38% 1.61% 1.60% 2.68

NOCA Buckner Homestead Historic District N/A N/A 5.97% N/A 2.64

NOCA High Bridge Ranger Station 66.00% 0.00% 4.85% 3.20% 2.64

NOCA Marblemount Ranger Station Historic 
District

66.00% 5.56% 6.75% 8.12% 2.10

OLYM Graves Creek Ranger Station 33.00% 1.59% 13.33% 4.92% 1.89

OLYM Hoh Developed Area Historic District 66.00% 0.95% 16.00% 11.19% 1.89

OLYM Humes Ranch 66.00% 3.70% 10.00% 9.04% 1.89

Park Alpha 
Code

I
Õ�tÕÀa� �andÃca«e 
Inventory Name

Condition 
Score

Current 

Ý«oÃÕÀe 
Score

Historical 

Ý«oÃÕÀe 
Score

Combined 
Condition, 
Current and 
Historical 

Ý«oÃÕÀe -coÀe

Projected 

Ý«oÃÕÀe

LAVO Drakesbad Guest Ranch 66.00% 2.36% 9.39% 7.76% 1.26

LAVO Lassen Volcanic National Park Highway 66.00% 0.00% 4.55% 3.00% 2.25
LAVO Mineral Headquarters Historic District 33.00% 0.00% 12.53% 4.14% 2.25
MANZ Manzanar National Historic Site 66.00% 7.52% 11.88% 12.80% 4.11

MIIN Minidoka Internment National 
Monument

100.00% 2.84% 2.55% 5.39% 3.67

MOJA Kelso Depot 100.00% 0.44% 4.50% 4.94% 4.67

MOJA Mescal Historic Mining District 66.00% 1.70% 3.85% 3.67% 4.67

MOJA Rock Springs Land and Cattle Company 66.00% 0.05% 1.03% 0.71% 4.67

MOJA Soda Springs Historic District 66.00% 0.00% 15.92% 10.51% 4.67

MOJA Vulcan Mine Historic District 66.00% 2.78% 3.21% 3.94% 4.67

MORA Camp Muir 66.00% 5.56% 9.72% 10.08% 2.25

MORA Christine Falls 33.00% 0.00% 11.67% 3.85% 2.25

MORA East Side Highway 33.00% 0.00% 3.21% 1.06% 2.25

MORA Longmire Developed Area 66.00% 0.34% 5.76% 4.02% 2.25

MORA Mather Memorial Parkway (Route 410) 66.00% 2.56% 11.47% 9.27% 2.25
MORA Mowich Lake Entrance Road 33.00% 1.85% 2.81% 1.54% 2.25

MORA Narada Falls 33.00% 0.00% 12.65% 4.17% 2.84

MORA Nisqually Entrance 33.00% 0.00% 1.69% 0.56% 2.84

MORA Ricksecker Point 66.00% 0.00% 9.38% 6.19% 2.25

MORA Road to Paradise 66.00% 2.22% 3.83% 4.00% 2.84

MORA Stevens Canyon Highway 100.00% 2.96% 7.25% 10.21% 2.84

MORA Sunrise Developed Area 66.00% 0.00% 10.29% 6.79% 2.25

MORA Westside Road 100.00% 2.94% 5.29% 8.24% 2.25

MORA Wonderland Trail 66.00% 0.90% 4.76% 3.73% 2.84

MORA Yakima Park Highway 66.00% 4.27% 10.45% 9.72% 2.25

MUWO Muir Woods National Monument 33.00% 3.82% 33.83% 12.42% 2.16

NEPE East Kamiah/Heart of the Monster 66.00% 5.09% 16.56% 14.29% 2.46

NEPE Old Chief Joseph's Gravesite and 
Cemetery

66.00% 5.56% 0.00% 3.67% 2.46

NEPE Spalding Historic District 33.00% 2.38% 1.61% 1.60% 2.68

NOCA Buckner Homestead Historic District N/A N/A 5.97% N/A 2.64

NOCA High Bridge Ranger Station 66.00% 0.00% 4.85% 3.20% 2.64

NOCA Marblemount Ranger Station Historic 
District

66.00% 5.56% 6.75% 8.12% 2.10

OLYM Graves Creek Ranger Station 33.00% 1.59% 13.33% 4.92% 1.89

OLYM Hoh Developed Area Historic District 66.00% 0.95% 16.00% 11.19% 1.89

OLYM Humes Ranch 66.00% 3.70% 10.00% 9.04% 1.89
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OLYM Kestner Homestead 66.00% 3.51% 5.13% 5.70% 1.89

OLYM Lake Crescent Lodge 33.00% 0.00% 10.42% 3.44% 1.89

OLYM Park Headquarters 66.00% 1.19% 1.88% 2.02% 1.89

OLYM Roose's Homestead 100.00% 3.70% 13.00% 16.70% 1.89

OLYM Rosemary Inn 100.00% 0.00% 17.24% 17.24% 1.89

ORCA Oregon Caves Historic District N/A N/A N/A N/A 2.25

PARA Tassi Ranch 66.00% 0.85% 50.58% 33.94% 3.50

PARA Waring Ranch 100.00% 0.21% 14.81% 15.02% 3.50

PINN Ben Bacon Ranch Historic District 66.00% 7.56% 16.50% 15.88% 2.25

PINN High Peaks Trail System 33.00% 3.27% 21.32% 8.12% 2.25

PINN Pinnacles East Entrance District 66.00% 0.40% 20.45% 13.77% 2.25

PORE A Ranch 66.00% 13.23% 26.43% 26.17% 2.16

PORE B Ranch 100.00% 12.26% 32.41% 44.67% 2.16

PORE C Ranch N/A N/A N/A N/A 2.16

PORE Cheda Ranch N/A N/A N/A N/A 2.16

PORE D Ranch N/A N/A N/A N/A 2.16

PORE Giacomini Ranch 66.00% 7.73% 22.83% 20.17% 2.16

PORE Hagmaier Ranch 66.00% 5.78% 25.10% 20.38% 2.16

PORE Home Ranch 66.00% 12.56% 45.65% 38.42% 2.16

PORE I Ranch 100.00% 12.35% 29.17% 41.51% 2.16

PORE L Ranch 66.00% 10.63% 30.43% 27.10% 2.16

PORE Lupton/Five Brooks Ranch N/A N/A N/A N/A 2.16

PORE M Ranch 100.00% 11.11% 23.33% 34.44% 2.16

PORE McFadden Ranch N/A N/A N/A N/A 2.16

PORE McIsaac Ranch N/A N/A N/A N/A 2.16

PORE Olema Valley/Lagunitas Loop Ranches 
Historic District

66.00% 2.78% 2.63% 3.57% 2.16

PORE Pierce Ranch 66.00% 16.05% 37.78% 35.53% 2.16

PORE Point Reyes Lifesaving Station 33.00% 0.52% 18.14% 6.16% 2.16

PORE Point Reyes Lighthouse 66.00% 0.00% 25.42% 16.78% 2.16

PORE Point Reyes Ranches Historic District 66.00% 9.74% 20.55% 19.99% 2.16

PORE RCA Point Reyes Receiving Station 66.00% 7.25% 28.26% 23.43% 2.16

PORE RCA Transmitting Station 66.00% 3.80% 23.68% 18.14% 2.16

PORE Rogers Ranch 66.00% 8.33% 25.63% 22.41% 2.16

PORE Stewart Ranch N/A N/A N/A N/A 2.16

PORE Teixeira Ranch N/A N/A N/A N/A 2.16

Park Alpha 
Code

I
Õ�tÕÀa� �andÃca«e 
Inventory Name

Condition 
Score

Current 

Ý«oÃÕÀe 
Score

Historical 

Ý«oÃÕÀe 
Score

Combined 
Condition, 
Current and 
Historical 

Ý«oÃÕÀe -coÀe

Projected 

Ý«oÃÕÀe

OLYM Kestner Homestead 66.00% 3.51% 5.13% 5.70% 1.89

OLYM Lake Crescent Lodge 33.00% 0.00% 10.42% 3.44% 1.89

OLYM Park Headquarters 66.00% 1.19% 1.88% 2.02% 1.89

OLYM Roose's Homestead 100.00% 3.70% 13.00% 16.70% 1.89

OLYM Rosemary Inn 100.00% 0.00% 17.24% 17.24% 1.89

ORCA Oregon Caves Historic District N/A N/A N/A N/A 2.25

PARA Tassi Ranch 66.00% 0.85% 50.58% 33.94% 3.50

PARA Waring Ranch 100.00% 0.21% 14.81% 15.02% 3.50

PINN Ben Bacon Ranch Historic District 66.00% 7.56% 16.50% 15.88% 2.25

PINN High Peaks Trail System 33.00% 3.27% 21.32% 8.12% 2.25

PINN Pinnacles East Entrance District 66.00% 0.40% 20.45% 13.77% 2.25

PORE A Ranch 66.00% 13.23% 26.43% 26.17% 2.16

PORE B Ranch 100.00% 12.26% 32.41% 44.67% 2.16

PORE C Ranch N/A N/A N/A N/A 2.16

PORE Cheda Ranch N/A N/A N/A N/A 2.16

PORE D Ranch N/A N/A N/A N/A 2.16

PORE Giacomini Ranch 66.00% 7.73% 22.83% 20.17% 2.16

PORE Hagmaier Ranch 66.00% 5.78% 25.10% 20.38% 2.16

PORE Home Ranch 66.00% 12.56% 45.65% 38.42% 2.16

PORE I Ranch 100.00% 12.35% 29.17% 41.51% 2.16

PORE L Ranch 66.00% 10.63% 30.43% 27.10% 2.16

PORE Lupton/Five Brooks Ranch N/A N/A N/A N/A 2.16

PORE M Ranch 100.00% 11.11% 23.33% 34.44% 2.16

PORE McFadden Ranch N/A N/A N/A N/A 2.16

PORE McIsaac Ranch N/A N/A N/A N/A 2.16

PORE Olema Valley/Lagunitas Loop Ranches 
Historic District

66.00% 2.78% 2.63% 3.57% 2.16

PORE Pierce Ranch 66.00% 16.05% 37.78% 35.53% 2.16

PORE Point Reyes Lifesaving Station 33.00% 0.52% 18.14% 6.16% 2.16

PORE Point Reyes Lighthouse 66.00% 0.00% 25.42% 16.78% 2.16

PORE Point Reyes Ranches Historic District 66.00% 9.74% 20.55% 19.99% 2.16

PORE RCA Point Reyes Receiving Station 66.00% 7.25% 28.26% 23.43% 2.16

PORE RCA Transmitting Station 66.00% 3.80% 23.68% 18.14% 2.16

PORE Rogers Ranch 66.00% 8.33% 25.63% 22.41% 2.16

PORE Stewart Ranch N/A N/A N/A N/A 2.16

PORE Teixeira Ranch N/A N/A N/A N/A 2.16
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PORE Truttman Ranch 66.00% 8.33% 35.42% 28.88% 2.16

PORE Wilkins Ranch 66.00% 13.58% 33.33% 30.96% 2.16

PORE Zanardi Ranch 66.00% 8.23% 44.44% 34.77% 2.16

PUHE Puukohola Heiau National Historic 
Landmark

66.00% 5.56% 2.50% 5.32% 2.95

PUHO Pu'uhonua o Honaunau National 
Historical Park Visitor Center

N/A N/A N/A N/A 2.95

REDW Lyons Ranches Historic District 66.00% 0.00% 23.43% 15.47% 2.03

REDW Prairie Creek Fish Hatchery 66.00% 4.94% 27.08% 21.13% 2.03

REDW Radar Station B-71 66.00% 4.86% 17.50% 14.76% 2.03

SAFR Aquatic Park 66.00% 0.54% 11.34% 7.84% 2.16

SAJH American Camp 66.00% 1.01% 1.02% 1.34% 2.36

SAJH English Camp 66.00% 2.84% 3.14% 3.95% 2.36

SAJH Sandwith Homestead 66.00% 1.85% 5.00% 4.52% 2.36

SAMO Paramount Ranch 33.00% 3.54% 32.84% 12.00% 2.52

SAMO Peter Strauss Ranch 66.00% 2.14% 11.06% 8.71% 2.52

SAMO Rancho Sierra Vista Historic District 33.00% 0.19% 34.33% 11.39% 2.52

SEKI Ash Mountain Historic District 33.00% 0.10% 16.85% 5.59% 4.33

SEKI Mineral King Road Cultural Landscape 
District

33.00% 0.26% 11.77% 3.97% 4.33

WAPA War in the Pacific National Historical 
Park

100.00% 13.00% 0.00% 13.00% 3.74

WHIS Camden House Historic District 66.00% 1.08% 29.84% 20.40% 2.25

YOSE Badger Pass Ski Area 66.00% 0.00% 6.21% 4.10% 2.03

YOSE Glacier Point Road 66.00% 3.61% 7.13% 7.09% 2.03

YOSE Mariposa Grove 66.00% 0.98% 7.57% 5.65% 2.03

YOSE Pioneer Yosemite History Center 66.00% 2.47% 11.11% 8.96% 2.03

YOSE Soda Springs Complex 33.00% 0.53% 7.86% 2.77% 2.25

YOSE South Entrance Station 66.00% 0.00% 23.54% 15.54% 2.03

YOSE Tuolumne Meadows 33.00% 0.00% 13.09% 4.32% 2.25

Binned Rankings
High
Medium
Low


o�Lined 
ondition] 
ÕÀÀent 
Ý«oÃÕÀe] �iÃtoÀica� 
Ý«oÃÕÀe r ­��«actÃ ³ �aâaÀdÃ® I 
ondition
Condition Score: ­�oodrÎÎ¯] �aiÀ rÈÈ¯] *ooÀr£ää¯®
Source: CLI database
Current Exposure Score: ­�iÀe] ��ood] �andÃ�ide] �ÀoÕ}�t® -oÕÀce\ �edeÀa� ��- data] "ctoLeÀ] Óä£È° ­-ee Ƃ««endiÝ 	® 
Historical Exposure Score: ­7ateÀÉ7ind] 
ÀoÃion] 
oaÃta� 
ÀoÃionÉ��oodin}] �ÀoÕ}�t] �iÀe] 
Ý«oÃÕÀe to 
�e�entÃ] 
�icÀo�c�i�ate] *eÃtÉ�iÃeaÃe] 6e}etationÉ�nÛaÃiÛe *�antÃ] �iÃÀÕ«tion ov -«ecieÃ®° 
Source: CLI database, November, 2015.
Projected Exposure r �ntenÃitÞ I 
onfidence° ­/e�«eÀatÕÀe] *Àeci«itation] -ea��eÛe� c�an}e] and -toÀ� �ÀeµÕencÞ®°
-oÕÀceÃ\  *-] �*

] 1-�- c�i�ate data] "ctoLeÀ] Óä£È° ­-ee Ƃ««endiÝ 
®  

Park Alpha 
Code

I
Õ�tÕÀa� �andÃca«e 
Inventory Name

Condition 
Score

Current 

Ý«oÃÕÀe 
Score

Historical 

Ý«oÃÕÀe 
Score

Combined 
Condition, 
Current and 
Historical 

Ý«oÃÕÀe -coÀe

Projected 

Ý«oÃÕÀe

Binned Rankings
High Medium Low

PORE Truttman Ranch 66.00% 8.33% 35.42% 28.88% 2.16

PORE Wilkins Ranch 66.00% 13.58% 33.33% 30.96% 2.16

PORE Zanardi Ranch 66.00% 8.23% 44.44% 34.77% 2.16

PUHE Puukohola Heiau National Historic 
Landmark

66.00% 5.56% 2.50% 5.32% 2.95

PUHO Pu'uhonua o Honaunau National 
Historical Park Visitor Center

N/A N/A N/A N/A 2.95

REDW Lyons Ranches Historic District 66.00% 0.00% 23.43% 15.47% 2.03

REDW Prairie Creek Fish Hatchery 66.00% 4.94% 27.08% 21.13% 2.03

REDW Radar Station B-71 66.00% 4.86% 17.50% 14.76% 2.03

SAFR Aquatic Park 66.00% 0.54% 11.34% 7.84% 2.16

SAJH American Camp 66.00% 1.01% 1.02% 1.34% 2.36

SAJH English Camp 66.00% 2.84% 3.14% 3.95% 2.36

SAJH Sandwith Homestead 66.00% 1.85% 5.00% 4.52% 2.36

SAMO Paramount Ranch 33.00% 3.54% 32.84% 12.00% 2.52

SAMO Peter Strauss Ranch 66.00% 2.14% 11.06% 8.71% 2.52

SAMO Rancho Sierra Vista Historic District 33.00% 0.19% 34.33% 11.39% 2.52

SEKI Ash Mountain Historic District 33.00% 0.10% 16.85% 5.59% 4.33

SEKI Mineral King Road Cultural Landscape 
District

33.00% 0.26% 11.77% 3.97% 4.33

WAPA War in the Pacific National Historical 
Park

100.00% 13.00% 0.00% 13.00% 3.74

WHIS Camden House Historic District 66.00% 1.08% 29.84% 20.40% 2.25

YOSE Badger Pass Ski Area 66.00% 0.00% 6.21% 4.10% 2.03

YOSE Glacier Point Road 66.00% 3.61% 7.13% 7.09% 2.03

YOSE Mariposa Grove 66.00% 0.98% 7.57% 5.65% 2.03

YOSE Pioneer Yosemite History Center 66.00% 2.47% 11.11% 8.96% 2.03

YOSE Soda Springs Complex 33.00% 0.53% 7.86% 2.77% 2.25

YOSE South Entrance Station 66.00% 0.00% 23.54% 15.54% 2.03

YOSE Tuolumne Meadows 33.00% 0.00% 13.09% 4.32% 2.25

Binned Rankings
High
Medium
Low
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Appendix B: Current Exposure/GIS Analysis 

Because this analysis considers all 13 Landscape Characteristics, the features 
for each park received the same treatment. These scores will contribute to 
the site’s vulnerability assessment.  The following guidelines were followed 
while conducting the spatial analysis component of this project:

• Any feature that is constructed, such as Buildings and Structures, 
-�a���-ca�e �eatÕÀeÃ] and ÀoadÃ] ÕndeÀ 
iÀcÕ�ation] doeÃ not ÀeceiÛe a 
drought hazard score.  

• Geography, under Natural Systems and Features, does not receive 
a drought hazard score.

• Circulation patterns, such as trails and walkways, do receive a 
drought hazard score.  After prolonged periods of drought resulting 
in damage to vegetation, these features areas are more susceptible to 
erosion, which may directly affect a trail’s alignment or visibility.

U 6ieÜÃ and 6iÃtaÃ t�at inc�Õde anÞ veatÕÀe oÕtÃide ov t�e cÕ�tÕÀa� 
landscape’s boundary did not receive a score for any of the four hazards.

• General features such as pervasive vegetation patterns under 
Natural Systems and Features, climate, general topographic characteristics, 
oÀ anÞ ot�eÀ veatÕÀe t�at iÃ not Ã«ecifica��Þ �ocated on eit�eÀ t�e Ãite «�an oÀ 
within GIS, do not receive a score.

U 7�en a Àoad iÃ identified aÃ a cÕ�tÕÀa� �andÃca«e veatÕÀe] anÞ 
related feature, such as grade and alignment, receives hazards scores as 
these features are spatially linked to the road itself.

U -«atia� oÀ}aniâation voÀ Ã«ecific aÀeaÃ Üit�in t�e cÕ�tÕÀa� �andÃca«e 
Ãite ÀeceiÛeÃ �aâaÀd ÃcoÀeÃ] Ão �on} aÃ t�eÃe aÀeaÃ �aÞ Le Ã«ecifica��Þ 
located.

In general, any feature that cannot be located in space on either the site 
plan or within GIS, did not receive a hazard score.  
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Drought:
Any feature that falls within a drought hazard area, receives the 
coÀÀeÃ«ondin} dÀoÕ}�t �aâaÀd Àan�in} ov ä�£] Ü�eÀe ä°Î iÃ an aLnoÀ�a��Þ 
dry drought hazard, 0.6 is a moderate to severe drought hazard, and 1 is 
eÝce«tiona� to eÝtÀe�e dÀoÕ}�t �aâaÀd°  �v a veatÕÀe va��Ã Üit�in �Õ�ti«�e 
dÀoÕ}�t �aâaÀd c�aÃÃificationÃ] t�at veatÕÀe ÀeceiÛeÃ t�e �i}�eÃt Àan�in}°  
�oÀ eÝa�«�e] iv an oÀc�aÀd aÃ a contÀiLÕtin} veatÕÀe tÀaÛeÀÃeÃ an aÀea] Ü�ic� 
�aÃ �oÜ] �odeÀate] and �i}� dÀoÕ}�t dan}eÀ c�aÃÃificationÃ] t�e oÀc�aÀd aÃ 
a contributing feature will receive a ranking of 1. 

Fire:
ƂnÞ veatÕÀe t�at va��Ã Üit�in a fiÀe �aâaÀd aÀea] ÀeceiÛeÃ t�e coÀÀeÃ«ondin} 
fiÀe �aâaÀd Àan�in} ov ä�£] Ü�eÀe ä iÃ ÜateÀ oÀ no�LÕÀn aÀeaÃ] ä°Î iÃ a �oÜ 
fiÀe �aâaÀd] ä°È iÃ a �odeÀate fiÀe �aâaÀd] and £ iÃ a �i}� fiÀe �aâaÀd°  �v 
a veatÕÀe va��Ã Üit�in �Õ�ti«�e fiÀe �aâaÀd c�aÃÃificationÃ] t�at veatÕÀe 
ÀeceiÛeÃ t�e �i}�eÃt Àan�in}°  �oÀ eÝa�«�e] iv an oÀc�aÀd aÃ a contÀiLÕtin} 
veatÕÀe tÀaÛeÀÃeÃ an aÀea] Ü�ic� �aÃ �oÜ] �odeÀate] and �i}� fiÀe dan}eÀ 
c�aÃÃificationÃ] t�e oÀc�aÀd aÃ a contÀiLÕtin} veatÕÀe ÀeceiÛeÃ a Àan�in} ov £° 

Flood:
ƂnÞ veatÕÀe t�at va��Ã Üit�in a £ää�ÞeaÀ yood �aâaÀd aÀea] ÀeceiÛeÃ t�e 
coÀÀeÃ«ondin} yood �aâaÀd Àan�in} ov ä�£] Ü�eÀe ä iÃ oÕtÃide ov t�e £ää�
ÞeaÀ yood and £ iÃ Üit�in t�e £ää�ÞeaÀ yood âone°  �v a veatÕÀe va��Ã Üit�in 
�Õ�ti«�e yood �aâaÀd c�aÃÃificationÃ] t�at veatÕÀe ÀeceiÛeÃ t�e �i}�eÃt 
Àan�in}°  �oÀ eÝa�«�e] iv a Àoad tÀaÛeÀÃeÃ a �aÀ}e aÀea] Ü�ic� �aÃ �oÜ] 
�odeÀate] and �i}� yood �aâaÀd dan}eÀ c�aÃÃificationÃ] t�e Àoad aÃ a 
contributing feature will receive a ranking of 1. 

Landslide:
Any feature that falls within a landslide hazard area, receives the 
coÀÀeÃ«ondin} �andÃ�ide �aâaÀd Àan�in} ov ä�£] Ü�eÀe ä iÃ a �oÜ �andÃ�ide 
hazard, 0.5 is a moderate landslide hazard, and 1 is a high landslide hazard.  
�v a veatÕÀe va��Ã Üit�in �Õ�ti«�e �andÃ�ide �aâaÀd c�aÃÃificationÃ] t�at veatÕÀe 
ÀeceiÛeÃ t�e �i}�eÃt Àan�in}°  �oÀ eÝa�«�e] iv a Àoad aÃ a contÀiLÕtin} 
feature traverses a large area, which has low, moderate, and high danger 
for landslides, the road as a contributing feature will receive a ranking of 1. 
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Appendix C: Projected Exposure Calculations

�n oÀdeÀ to ca�cÕ�ate t�e eÝ«oÃÕÀe to c�i�ate c�an}e] t�e vo��oÜin} eµÕation 
is presented:

Projected Exposure = Intensity x Confidence

Intensity: estimated magnitude of climate change per climate variable.

Representing the magnitude of climate change per climate variable, 
a multiplier is assigned per range of change.  Rankings for the climate 
change variables are equally binned to create a range of values to be used 
in the equation above.  For intensity, the higher the number for the ranking 
value, the more severe the climate change variable affects the contributing 
features. 

Change in temperature (*C): score
ä�Ó r £
Î�{ r Ó
x�È r Î
Ç�n r {
��£ä r x

Change in precipitation (%): score
ä¯ r £
³É� £ä¯ r Ó
³É� Óä¯ r Î
³É� Îä¯ r {
� ³É� {ä¯ r x

Change in sea-level (m): score
ä � ä°Ó r £
ä°Î � ä°{ r Ó
ä°x � ä°È r Î
ä°Ç � ä°n r {
ä°� � £°ä r x



90

Storm frequency\ *Ào�ectionÃ ov vÀeµÕencÞ ov Óä�ÞeaÀ ÃtoÀ� eÛentÃ 
are taken from the National Oceanic and Atmospheric Administration 
­ "ƂƂ®  ationa� 
�i�atic �ata 
enteÀ ­ 
�
®] and conÃideÀ Lot� 
potential increase and decrease in frequency. Determination of projected 
vÀeµÕencÞ iÃ ca�cÕ�ated LÞ diÛidin} t�e �iÃtoÀic ÃtoÀ� vÀeµÕencÞ ­Óä® LÞ 
the future change multiplier. 

*Ào�ected ÃtoÀ� vÀeµÕencÞ r �iÃtoÀic ÃtoÀ� vÀeµÕencÞÉvÕtÕÀe c�an}e 
multiplier

�oÀ eÝa�«�e] iv t�eÀe iÃ a «Ào�ected xÝ incÀeaÃe in Óä ÞeaÀ ÃtoÀ� vÀeµÕencÞ] 
then the storm is projected to occur once every 4 years.  

Óä ÞeaÀ ÃtoÀ� vÀeµÕencÞÉx vÕtÕÀe c�an}e �Õ�ti«�ieÀ r «Ào�ected ÃtoÀ� 
frequency of 4 years

/�iÃ �eanÃ t�e ÃtoÀ� iÃ xÝ �oÀe �i�e�Þ to occÕÀ t�an «ÀioÀ «ÀoLaLi�itieÃ°  

Confidence: range of uncertainty in the climate change projections. 
­�i}� confidence r £°ä] �ediÕ���i}� confidence r °Çx] �ediÕ���oÜ 
confidence r °xä] �oÜ confidence r °Óx®° -oÕÀce\ �*

] *°�onâa�eâ 
Àe«oÀtÃ] 1-�-  ationa� 
�i�ate 
�an}e 6ieÜeÀ

% uncertainty in climate change variable : score
³É� £ää¯ r °Óx
³É� Çx¯ r °xä
³É� xä¯ r °Çx
³É�Óx¯ r £°ä


nd ov t�e centÕÀÞ c�i�ate c�an}e «Ào�ectionÃ aÀe eÝtÀacted vÀo� Àe�iaL�e 
sources including the Intergovernmental Panel on Climate Change 
Assessment Reports, the National Park Service, and the United States 
�eo�o}ica� -ÕÀÛeÞ ­1-�-®° 
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