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Statement of Work: Competition 2 
 
Accelerating the Incorporation of Climate Change Knowledge into 
Adaptation Planning for National Park Service Assets in the Great Lakes 
Region 
 
Problem Statement: Climate observations for the Great Lakes show that the 
region has warmed and the region is projected to continue to warm in the coming 
decades.  The warming is not uniform, for example, we have had extreme warm 
spells in the winter and spring that promote early budding, followed by 
devastating frosti. Temperature information is the simplest measure of climate 
change and it is dauntingly complex. Temperature, however, is not the only or 
most important parameter of interest to planners and managers.  Generally, the 
availability and flow of fresh water is important, and therefore, temperature and 
precipitation become conflated with each other.  In the Great Lakes region, two 
important, complex, accumulated measures of climate are lake levels and ice 
cover.   
 In the best of circumstances measures such as lake level and ice cover 
are complex combinations of temperature, precipitation, cloudiness, wind speed, 
stream flow and lake circulation. Considering model projections of climate 
change, the local weather and climate impacts of the lakes are not at the most 
basic level represented in climate models.   Therefore, usable climate-change 
information is not simply read off of data tables and maps; there is the need for 
making the climate projections locally relevant. Lake levels and ice cover 
projections require interpretation of knowledge from many diverse sources. To be 
relevant to decision makers, this interpretation needs to be in the context of the 
specific application of the decision maker. 
 We build from our work of developing an adaptation plan for Isle Royale 
National Park, with an initial focus on extension to Apostle Islands National 
Lakeshore. In this project we used the National Park Service’s (NPS) 
participatory scenario-planning processii, which is highly evolved and uses 
current climate-change projections to develop possible climate and ecological 
futures. We also used our prototype problem-solving environment, 
GLISAclimate.orgiii. We aim to improve our structure for climate-change problem 
solving and to develop a formal interface with the NPS scenario-planning 
process. We focus on reuse of both resources and expertise to accelerate the 
incorporation of climate-change knowledge into adaptation planning. 
 
Outcomes: 

 
1) Sustained assessment of knowledge of changes in weather and climate 

tailored for Lake Superior  
2) Documented portfolio of climate-sensitive management priorities for Isle 

Royale National Park and Apostle Islands National Lakeshore 
3) Templates and online tools to support the usability of climate change 

knowledge in park management 
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4) Strategies to address barriers of sustainability and usability of online tools 
 

With success of linking these two parks on Lake Superior, we should have a 
resource foundation to extending to other parks, National, State, Regional, and 
Local, in the Upper Great Lakes.   
 
Background: Usability of Climate-Change Knowledge: In the past decade 
there have been a number of studies investigating the successful use of 
projections from climate models in adaptation and preparedness planning (for 
example, Cash et al., 2003iv; Lemos and Morehouse, 2005v; Lemos and Rood, 
2010vi: Dilling and Lemos, 2011vii).  Though no single best methodology follows 
from these studies, there are a number of general conclusions that emerge.  Of 
these, the most robust conclusion is that success follows from frequent and 
substantive interactions between information producers and information 
users.  This exchange of information extends far beyond the provision of digital 
data from observations and models by climate scientists and relies on 
the narrative interpretation and tailoring of the scientific information to the 
specifics of the application.  This iterative interchange between information users 
and information producers is called co-development or co-production. 

This custom tailoring of climate knowledge might suggest that each new 
application of climate science to problem solving is a new beginning.  However, 
experience in problem solving reveals a number of facts.  First, virtually all 
problem solving begins with a collection or inventory of the information and ends 
with a synthesis of knowledge focused on the specific application, for example, 
the design of a city's storm drainage system.  Second, there are resources that 
are used repeatedly across many applications; assessment reports are an 
example.  Third, the impacts of climate change sit in relationship with many other 
sources of knowledge and uncertainty that the decision maker must 
consider. Fourth, there is substantial opportunity for the reuse of the experience 
and resources gained in one problem in the next problem; for example, it is likely 
that many of the same issues need to be considered in the design of the 
drainage system of the city fifty miles down the road.  Therefore, rather than each 
problem being a new beginning there is substantial opportunity to address many 
applications and to accelerate the integration of impacts of climate change into 
decision making. 

 
Brief Description of Knowledge System: The principal investigator (PI) R. B. 
Rood has in the past two years initiated design and development of a “knowledge 
system” (Cash et al., 2003)viii, which is based on research of the successful use 
of science-based knowledge in sustainability.  This is a novel development 
involving many collaborators.  Design has been guided by co-development with 
scientists and software developers teamed with stakeholders in a sample of real-
world problems.   This particular proposal is motivated by the nascent success of 
this structured approach to problem solving in development of climate adaptation 
plans in several use cases in the Great Lakes region.  Through these use cases 
we have been able to identify a set of high-impact next steps that can extend 
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these successes to many other applications.  Our design strategy and 
implementation support sustainability of the effort through the emerging culture of 
open sourceix communities. Our vision is to accelerate the incorporation of 
climate-change knowledge into preparedness and adaptation planning. 

Figure 1 is a model of the 
knowledge system that describes an 
approach to incorporating science-based 
knowledge into the decision framework of 
a specific application.  On the left of the 
figure, the blue bubbles represent different 
sources of information that need to be 
considered in the “Applications” on the 
right.  Climate science is prominently in 
“Science and Research,” and we 
recognize that other types of science-
based knowledge might enter into 
consideration.  Once an application is 
chosen, there is a “thread” connecting the 
bubbles.  An important point is that the 
relationship between the sources of 

information changes as the application changes.  The box, “Common Structure of 
Problem Solving,” is a structured representation of problem solving with four 
distinct processes applied to information: Inventory, Analysis, Evaluation and 
Synthesis. The online environment, which supports this problem solving, is called 
GLISAclimate.org, and it is described more fully in Rood et al. (2013)x. 

The NPS scenario planning process offers a strategy for organizing a 
large set of applications.  This is an opportunity to form the interface between 
climate-change science and a set of related problems.  Many of these problems 
are, intuitively, ecosystem problems; however, the same environmental changes 
that impact fisheries, for example lake levels, also impact piers, and, hence, 
public access and experience.  Similarly, parks will share similar changes in 
regional climate, and the process of 
tailoring information to a small locality 
relies on underlying meteorological 
processes and details of geography – 
lakes and hills.  Therefore linking and 
documenting our structured approach 
of problem solving, Figure 1, to NPS’s 
structured scenario process is a unique 
opportunity to formalize and advance 
protocols for incorporating climate 
knowledge into adaptation and 
preparedness planning. 
 Figure 2 constructs a path that 
connects climate change information to 
management decision making. This 

Figure 1: Model of knowledge system, with a 
structured problem-solving environment linking 
"Applications" to sources of knowledge relevant 
to the problem 

Figure 2: Model to link climate information to National 
Park Service's management framework 
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figure is directly informed by our work in the Isle Royale adaptation plan. In the 
yellow boxes are classes of functions: engagement, localization of climate 
information, consequences of weather and climate and management framework. 
Characteristics of these functions are: 
 

1. Engagement:  The initial engagement between the climate information 
provider and end-user reveals end-users whose ability to use information 
spans a wide range of complexityxi.  This strongly influences the type of 
information that is usable. Examples of usable products are listed in red in 
the column starting with “Climatology” and “Graphics.” In the NPS 
scenario-planning framework, the primary products were tablesxii of 
integrated summaries of weather and climate. 

 
2. Localization of Climate Information: The Great Lakes modify large-scale 

weather process and cause local weather and climate features. These 
influences of the Great Lakes are not resolved in global climate models.  
Expert interpretation is need to address the universal questions of what 
has happened and what will happen.   

 
3. Consequences of Weather and Climate: The consequences of weather 

and climate are largely defined by the applications that are represented by 
management priorities.  Since there is usually experience of weather-
related vulnerability, this is often a foundation for discussion of the future 
weather.  How will climate change vulnerability? 

 
4. Management Framework:  The NPS scenario-planning process is driven 

by narrowly focused applications.  There are, however, broader classes of 
applications.  Here, for example, are questions related to: natural and 
cultural resources, facilities and infrastructure, park-visitor experience, and 
managing wilderness. 

 
 

The co-development of knowledge with a team of climate scientists, 
discipline experts (e.g. forestry, fishery, large mammals, small mammals) and 
park managers increases usability of climate information.  The iterative 
discussion also advances the description and evaluation of uncertainty and the 
integrated risks associated when a portfolio of vulnerabilities is considered.  In 
the NPS approach, this leads to a set of scenarios, some of which are designed 
to stretch thinking, with divergent but plausible stories of the futurexiii. 
 
Isle Royale Adaptation Project as a Use Case:  Recently, we participated in 
the NPS scenario-planning process with Isle Royale National Park, located in 
northwest Lake Superior.  We used the NPS participatory scenario-planning 
process, and we strive to develop a structured interface between the NPS 
process and our structured approach to improve the usability of climate 
information. We will use this project as a concrete example to frame this 
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proposal.  The link to the project site is http://www.glisaclimate.org/project/isle-
royale . The application that initiated the adaptation planning focused on how 
climate change would impact decisions on management of the wolf-moose 
ecosystem on the island.  Within this project site are the resources used to 
provide the basic information on climate change and ecosystemsxiv, a set of 
products that were generated to tailor the climate-change knowledge to Isle 
Royalexv, synthesis of that information to make it relevant to decisions of wolf-
moose managementxvi as well as evaluation informationxvii .  

The resources in the portal include the recent National Climate 
Assessment report for the U.S. Midwest, journal articles on lake ice, journal 
articles on sensitivity of Great Lakes weather to global weather patterns, and a 
range of publication types on the wolf-moose dynamic.  Many resources have 
been described by narrative information from participants in the projectxviii . If 
there is a future project on, for example, Apostle Islands National Lakeshore in 
the southwest of Lake Superior, then resources such as the assessment of 
climate change in the U.S. Midwest, lake ice, and links to global weather are 
obvious candidates for reuse. Therefore, it is easy to conceive of quick reuse of 
some resources in other parks. However, a different application, for example 
fisheries, will draw a different thread through the knowledge system. Still, it is 
easy to conceive of reuse of resources to a range of applications. We call this 
form of reuse “scaling,” where we scale up the use of knowledge in the same 
management environment.  We can also “extend” the reuse of information to 
problems in different management environments, for example, management of 
urban storm water.   

We will highlight a number of details in the Isle Royale project that set the 
basis for our future work.  We initiate the localization of climate information with 
the following steps of an evolving template: 

 
1. Identification of climate variables 
2. Identification of geographical region of interest 
3. Analysis of ability to represent weather-scale process in models 
4. Analysis of how post processing (e.g., downscaling) influences uncertainty 
5. Evaluation of model’s representation of what has happened 

 
The primary variables from climate models are temperature and precipitation. It 
quickly emerges that temperature and precipitation are of limited importance to 
the problems at hand.  More relevant are, for example, snow cover, droughts, 
heat waves, and extreme events.  The geographical region of interest is critical 
for both the localization of climate information and to support communication. 
Maps engage local experts and help to integrate regional information.  

Figure 3 shows the geography with a summary of weather and climate 
information relevant to Isle Royale.  Physical geography is defining of the climate 
at Isle Royale.  Compared to continental stations, for which the climate models 
are most relevant, Isle Royale’s temperatures are moderated, cooler in summer, 
warmer in winter.  However, the story is far more complex.  The cool water 
causes a distinct minimum in precipitation over Lake Superior in summer.  The 
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“lake-effect” snows commonly 
associated with the Great Lakes are 
not directly relevant to Isle Royale, 
because Isle Royale is close to the 
upwind side of the lake.  Whether or 
not the lake freezes in the winter has 
profound climate and ecological 
consequences. 

Of critical importance is the 
ability of the climate models to 
represent weather-scale processes.  
We define weather-scale processes as 
those atmospheric features that are 
responsible for the transport of 
moisture and the organization of 
precipitationxix (e.g. fronts in winter, 

thunderstorms in summer).  Current global climate models do not resolve the 
Great Lakes.  Therefore any local weather-scale processes are unrepresented, a 
problem of special concern in summer, spring-summer transitions and summer-
fall transitions.  In general, there are deficiencies of the model simulations of the 
Great Lakes regions that raise flags of high uncertainty. 

In the situation where global models do not have a robust representation 
of the weather-scale processes, it is difficult to post process the climate models 
in a defensible way to downscale global information.  This is especially true if the 
location of interest is an island in Lake Superior or the strip of coastal land whose 
climate is strongly influenced by the lake.  For these reasons, we rely more on 
global models than downscaled global models to describe uncertainty. 

The final step in our localization template is evaluation of how well the 
global models have represented the past decades.  We end with the situation 
that if the models represent the past with some fidelity and resolve weather-scale 
processes, then our confidence is far higher than the converse of poor 
representation of the past and unresolved weather-scale processes. If the past is 
not well represented, this raises a flag for uncertainty. Confidence is increased if 
there is already an emerging climate-change trend consistent with models and 
theory.  As a note, if the model has a reasonable representation of the past 
decades, and does not have a robust representation of weather-scale 
processes, then the physical-science foundation for future projections is weak.  

Through this process, working in collaboration with experts from the park, 
a park-relevant summary of climate information with uncertainty descriptions is 
developed.  In the case of Isle Royale, the climate measures of interest included 
temperature, precipitation, snow, extreme temperature, extreme precipitation, 
lake levels, lake ice coverage, and the mode of variability known as the Arctic 
Oscillationxx.  A number of other measures were considered, but were less 
relevant to the wolf-moose ecosystem that was the primary focus of the planning 
activity.  These climate measures were presented in tabular form consistent with 
the NPS scenario-planning process. 

Figure 3: Map of Isle Royale in Lake Superior with 
important meteorological features 
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The climate tables are an ingredient in the recipe for the development of 
scenarios; in the NPS process scenarios are to manage complexity.  The goal is 
to develop storylines.  Though climate change is a motivator for the story, the 
stories that emerged in the Isle Royale project were based more on island 
ecosystems and events.  For example, springtime heat associated with drought 
is damaging to the current forests.  The increased temperature and water stress 
associated with climate change makes it difficult to recover from the damage with 
the same type of forest. The fact that the background climate is warming with 
different temporal patterns of precipitation means that recovery from an extreme 
event is in a climate that is different from the past. Therefore, the ecosystems 
and their response to extreme events amplify vulnerabilities to weather, with 
climate change making new ecological balances likely.  Changes in forest types 
cascade through to the food for moose and, hence, to the wolf-moose balance.    

This attention to weather-related vulnerabilities of ecosystems and events 
places climate and climate change in an interesting position in the knowledge 
system.  Events are defining, for example, fire, ice storms and windstorms.   
Climate change influences the frequency of these disruptive events and how the 
ecosystems change after the disruption. In the case of Isle Royale, the impact of 
the Arctic Oscillation emerged as a particular interest.  In one phase (positive) 
the Arctic Oscillation leads to warm and dry winter and springs in the Great 
Lakes region.   Current model projections suggest that this phase will be more 
common in the future, increasing the 
likelihood that Isle Royale will not be able 
to support boreal forest.  The primary 
measures of climate change, temperature 
and precipitation, are only weakly 
correlated with the ultimate outcomes 
conceived in the scenarios. 

From these scenarios followed 
broader discussions of management 
implications.  In the Isle Royale case there 
were four classes of management 
decisions: natural and cultural resources, 
facilities and infrastructure, park-visitor 
experience and managing wilderness.  The subsequent discussions reveal the 
scale of the impact of the scenarios beyond the wolf-moose dynamic, the initial 
focus of the planning exercise.  For example, the potential impact of fire or lake 
levels on park facilities.  The importance of island lakes and endangered species 
as well as Great Lakes fisheries emerged. It is this ability to analyze to broad 
impacts from what was originally a highly focused initial motivator, wolf-moose 
ecology, which provides the opportunity for reuse of information and for 
accelerating the use of climate information. 

The final step of the Isle Royale project was evaluation.  Co-investigator 
M. C. Lemos supervised an interview-based evaluation that is still being 
completed.  We also performed a self-evaluationxxi. In the self evaluation it is 
clear that that earlier introduction of local knowledge of what is known about the 

Figure 4: Matrix of management decisions 
classes used in Isle Royale project 



 8 

park, what is important to the park and 
what is managed at the park, would lead 
to more rapid convergence of the 
weather and climate information relevant 
to park.  For example, much time was 
spent trying to find information on local 
ice cover, only to find late in the process 
that the park had performed such an 
assessment.  Knowledge from the forest 
ecologist completely redefined which 
climate information is likely to have the 
greatest impact on the park. Throughout 
the process, the importance of 
knowledge from the different participants 

was realized again and again.  This leads to an alternative or parallel to the 
model in Figure 2, which is presented in Figure 5.  In this model we pose that 
early consideration of the managed entities at a park reveals important 
dependencies that will focus on the most relevant climate information.  With the 
models in Figures 2 and 5 this becomes a testable hypothesis. The evaluation 
element of this proposal brings social science rigor to understand whether or not 
we are achieving our goals of accelerating the incorporation of climate 
information into NPS adaptation planning. 
 
Proposed work 
 
We will place our work into four types: Sustained Assessments, Reuse to 
Accelerate the Use of Climate Knowledge, Structured Models for Knowledge Use 
and Evaluation.   
 
Sustained Assessment: Lake Level and Ice Cover:  From the Isle Royale 
project and affirmed by initial discussions with Apostle Islands Nation Lakeshore, 
changes in lake level and ice cover have significant and broad impacts on the 
parks.  Lake levels and ice cover are basic environmental measures of the Great 
Lakes.  They are influenced by accumulated heat and precipitation, cloudiness, 
wind, stream flow and lake circulation. They are also influenced by decisions of 
water and ice management.  Lake levels and ice cover are important to lake and 
coastal ecosystems, to coastal communities and to the regional climate.  For 
example, lake level is of primary importance to shipping, boating, and coastal 
infrastructure.  Ice cover has profound influence on lake effect snow, which in 
turn strongly influences seasonal stream flow and water quality; the atmosphere 
connects or couples these through the water cycle.   

Both of these measures are of high importance in planning.  Lake level 
projections are highly uncertain.  At the scale of the lake, ice cover will almost 
certainly decrease; however, local issues relevant to the parks are more difficult 
to describe.  There is a substantial body of knowledge available; however, much 
of the local information associated with decision making is held by experts and 

Figure 5: Alternative model to Figure 2 for 
connecting climate information to management 
priorities. 



 9 

organizations that don’t publish in broadly accessible venues. The knowledge 
that is available has not been generated in a coordinated way, but by many 
sources coming to the problem with different perspectives and needs.  The 
available knowledge is both fragmented and incomplete.  The future projections 
of lake level and ice cover are especially deficient.   

To address the challenges of fragmented and incomplete knowledge, the   
normal process in the scientific community is to perform assessments, write 
review papers, develop research priorities and seek funding to address these 
priorities.  This is a process that takes many years, and once completed, still 
faces the barriers of application of the new knowledge to, for example, problems 
of Great Lakes Restoration.  Our proposal is to use and adapt the tools we have 
been developing for the knowledge system defined above, to support a 
continuous, sustained, community-based process to assess knowledge of Great 
Lake levels and ice cover.  With this at any time we have the capability to ease 
extraction of knowledge for specific applications.  This process will support 
continuous evaluation of knowledge and presentation of research priorities to 
address knowledge gaps. We seek to ease access, facilitate co-development 
and increase usability of climate knowledge in planning.  

Sustained assessments of lake level and ice cover are initial products of 
this task.  As the proposed work advances we will reveal other climate measures 
that require integration of fragmented and incomplete information to improve 
usability.  Our goal is to provide assessments at a point in the path between 
climate information and management frameworks (Figure 2) where the 
assessment is consequential to a broad range of management applications.      
 
Reuse to Accelerate the Use of Climate Knowledge  
 
There are two obvious strategies to reuse the resources and processes of the 
Isle Royale project. The first is extension to sites that are expected to share 
climate and weather vulnerabilities.  In this case Apostle Islands National 
Lakeshore, also in and on Lake Superior, is a logical reach. The second 
extension is to a portfolio of applications at the same park.  As posed, the NPS 
scenario-planning process is initiated by a focused question.  As the process 
evolves, much of the knowledge generated for one application is either directly 
related to other applications or can be incrementally modified to be relevant.   
 
We pose to populate the GLISAclimate.org database using a series of projects 
chosen in collaboration with managers at Isle Royale and Apostle Islands. We 
will implement these projects using the principles of the NPS scenario planning 
and our templates for organizing provision of climate information.  In our first 
projects, it was on the order of a year from customer engagement to the 
provision of climate information that balanced management expectations, 
usability, and resources with scientific salience, credibility and legitimacyxxii .  With 
Isle Royale this amount of time was reduced to six months, and we anticipate 
that it can be reduced to order of 1 month once the database is populated and 
tagged with resources from closely related projects.   
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Our first priority will be Apostle Islands in order to motivate a broad evaluation to 
determine overlap of climate drivers already in the GLISAclimate.org database.  
We have asked for funding to support trips to the parks to support the iterative 
co-development of adaptation plans.  Our goal, however, is to enable and 
support the provision of tailored climate information and the generation of 
scenarios to meet NPS goals, with participants distributed in physical location.  
Following the identification of goals for Apostle Islands, we plan to pursue, 
concurrently, a set of applications defined by park managers that span the 
management framework in Figure 4.   
 
With success of linking these two parks on Lake Superior, we should have a 
resource foundation to extending to other parks, National, State, Regional, and 
Local, in the Upper Great Lakes.  Our vision is that resource would be available 
for unassisted use by those who want to explore the information on their own.  
However, we anticipate that a growing GLISAclimate.org-NPS community would 
facilitate more effective use of the resource efficiently. 
 
Structured Models for Knowledge Use  
 
A focus of GLISAclimate.org is the development of structured approaches to 
problem solving and templates to assist in the gathering and management of 
information.  This is also a priority of the National Climate Predictions and 
Projections (NCPP)xxiii  Platform of which the PI is the Project Scientist and Lead.  
Therefore this effort also leverages off of NCPP and its team.  Figures 1 – 5 are 
examples of models for structured approaches.   The premise for pursuing 
structured approaches and templates is that there are common elements of 
problem solving, which follows from both our experience and the literature on the 
successful use of climate information in policy and planning. 
 
One goal of this effort is to develop an interface between our approach of 
structured provision of climate information and the NPS scenario-planning 
process.  The NPS approach is participatory and, therefore, addresses the 
fundamental need for iterative co-development of solution paths.  The extension 
of the NPS approach to classes of management decisions (Figure 4) synthesizes 
two structured approaches.  This provides an excellent and perhaps unique 
opportunity to reuse information and expertise across a wide range of 
applications.  If successful, it can also be extended to applications other than 
those of National Park Service. 
 
A second goal of this proposal is to evaluate the two models for bridging the path 
from climate information – management applications suggested in Figure 2 and 
Figure 5.   At a basic level Figure 2 represents a traditional approach that starts 
with the climate information and relies on interactions amongst a team to develop 
priorities.  Figure 5 starts from the management priorities, exposes dependencies 
on climate information, and that focus the effort to provide salient climate 
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information.  These could be viewed as two alternative models.  However, they 
could also be viewed as two approaches to the same problem from different 
perspectives.  We will investigate if the concurrent or sequential use of both 
approaches facilitates the exposure of all of the elements needed in the 
knowledge system earlier in the process.  This should promote faster 
convergence to usable information. 
 
A final goal is testing and refinement of our structured approaches and 
templates.  After an initial project are follow on problems able to benefit from 
reuse of resources and expertise?  Does the process entrain, build, and support 
a community of experts able to facilitate the use of climate information.  Do we 
meet the primary goal of accelerating the use of climate knowledge in planning?   
 
Evaluation 
 
For our assessment of the success of our outreach, we will follow a mixture of 
qualitative and quantitative approaches like those that other scholars evaluating 
online collaborations have advocated for (Häkkinen et al. 2003xxiv , Gluesing and 
Riopelle 2010xxv, Abfalter et al. 2012xxvi ). The ability to track activities in the 
online environment quantitatively provides a welcome opportunity to measure 
content, length of interactions, and resource use precisely. However, without 
being paired with accompanying qualitative assessment, such measures will fail 
to detect the actual quality of these interactions or the potentially critical 
contextual nuances that underlie them (Häkkinen et al. 2003xxvii ).  Our evaluation 
will therefore include the following: 
 
1. Preliminary, open semi-structured interviews with participants to assess their 

initial:  
1.1. Perception of their decision-making context 
1.2. Perceptions about climate change information 
1.3. Familiarity with others they will possibly be interacting with virtually 
1.4. Experience and comfort with using virtual resources and having virtual 

collaborations   
 

2. Quantitative tracking of activity on the site using automatic online analytic 
tools integrated into GLISAclimate.org 

 
3. Continued qualitative assessment of participants during the process through 

interviews that will cover topics from the preliminary discussion in order to 
assess development. These interviews will also include solicited feedback 
about the use of GLISAclimate.org informed by the ongoing quantitative use 
data.     

 
4. A post-process interview to assess information use following the project and 

anticipated implementation 
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In this proposal we have set forth a number of potentially measurable activities to 
support the accelerated use of climate information in planning.  We foresee 
evaluation of our efforts in the following categories 
 
1. Does the iterative process increase overall usability of climate knowledge by 

NPS decision makers? 
1.1. Is it salient? 
1.2. Is it credible? 
1.3. Is it legitimate? 

 
2. Are we able to reuse information from one project to the next in a way that 

leaves an accessible, described and usable database that is openly 
available? 
2.1. Are we able to reduce the time from engagement to adaptation plan for 

successive projects? 
2.2. Are we able to increase the number of projects that those with the 

expertise to translate and tailor climate knowledge can effectively 
contribute to? 

 
3. Are the models for the knowledge system and the templates for acquiring and 

organizing information effective?   
3.1. Do they reduce the time from engagement to planning? 
3.2. Do they assure adequate breadth and depth of information acquisition? 
3.3. Do they ease the ability of new participants to find the information they 

need? 
3.4. Do they facilitate the entrainment of professionals and enhance their skills 

in the use of climate knowledge? 
 
4. Are we able to build communities of expertise who contribute on an ongoing 

basis? 
4.1. Are we able to address institutional and organizational barriers? 
4.2. Are we able to address information technology barriers? 
4.3. Are we able to facilitate the removal of discipline barriers? 
4.4. What is the difference between distributed virtual collaboration versus 

face-to-face collaboration? 
4.5. Are we able to build a community that can sustain the development of the 

knowledge system? 
 
 
Project Tasks and Time Lines:  A basic premise of this work is that it is iterative 
and collaborative, consistent with the emerging literature on successful use of 
climate information. It is also highly leveraged on both information technology 
communities and science communities that are much broader than this effortxxviii . 
The leveraging is done in a way to enhance sustainability of the effort through 
open-source principles. Being both iterative and integrated with other projects, 
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the project is not conducive to a standard waterfall model of tasks and sequential 
timelines. 
 We will have a set of projects, the first we propose would be the extension 
of the Isle Royale project to Apostle Islands.  Within projects there are categories 
of tasks. Within the task categories in the projects, there is an ongoing process of 
collection of information, analyzing and evaluating that information, and 
synthesizing that information for specific applications.  The interactions with 
developers in the technical tasks contribute to design and testing of tools; there is 
natural co-development.  This addresses one of the primary barriers of traditional 
efforts to develop online tools (Tan and Kondoz, 2008)xxix.  As this process is 
repeated through a series of projects, the database is populated with project-
tagged, expert-tagged information, which has, on each iteration, improved 
usability for end-users. The participation in both a broader information technology 
effort and scientific community improves the ability to sustain the effort through 
community-based activity.  At approximate sixth month intervals there will be a 
“release” of products, with a final release at the end of the project. 
   
1. Task Class: Scientific Assessment / Provision of Climate Knowledge 

1.1. Collection of primary references on lake levels and ice cover  
1.2. Assessment of science-based knowledge of lake level and ice cover 
1.3. Identification of key research gaps at the interface of climate science, 

hydrology, lake levels, and ice cover 
2. Task Class: Management Interface 

2.1. Identification of end-user use cases from portfolio of possible projects 
2.2. Definition from use cases to inform the interface of management 

decisions  
2.3. Develop template to assist in the localization of information from climate 

projections to Great Lakes applications 
3. Task Class: Technology Interface 

3.1. Participation in the design meetings with GLISAclimate.org team 
3.2. Integration with development activities of broader community especially, 

especially with National Climate Predictions and Projections Platformxxx, 
NOAA Environmental Software Infrastructure and Interoperabilityxxxi , 
community-based projects in which the PI is embedded 

3.3. Testing and evaluation of usability and barriers to use of online tools 
4. Products 

4.1. Growing Database climate-change information Great Lakes restoration 
4.2. Research priorities to improve information on lake levels and ice cover 
4.3. Improved usability of tools in GLISAclimate.org and leveraged projects 
4.4. Papers and reports of direct relevance to Great Lakes restoration 

 
Team and Team Members: The core team is: R. B. Rood, who will serve as PI 
and overall management of this effort and integration with related efforts; M. C.  
Lemos, who will be responsible for the evaluation of process and tools; L. J. 
Briley who is the chief developer of GLISAclimate.org and the scientific liaison 
with several adaptation projects in the Great Lakes; additional funds will be used 
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to hire and train a scientific liaison with complementary technical skills.  This 
position is listed as a Research Computer Specialist in the budget. We plan to 
work primarily with Isle Royale National Park (IRNP) and Apostle Islands 
National Lakeshore (AINL).  We have had conference calls with the park 
superintendents and staff.  Letters of Support from Superintendents Phyllis 
Green (IRNP) and Robert Krumenaker (AINL) are included. 
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