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Abstract: 
 

Fire and fuels management goals in Alaska are hindered by a limited understanding of fire history 
and the controls of fire regimes. Nowhere is this statement more accurate than in tundra ecosystems 
that cover nearly one-third of the state. Over 60 communities and 348 native allotments are located 
within this fuel type, and as in any region, fire and land managers working with tundra face 
decisions on fuels management, suppression tactics and pre-suppression staffing. However, unlike 
other regions, these decisions are currently made in the absence of long-term fire history records and 
limited empirical knowledge on the relationships between fire, climate and vegetation. Current and 
future climatic change also challenge land managers as they consider the impacts of increasing 
temperatures on tundra fire regimes and the cascading effects this could have on other ecosystem 
processes.  
 
The treeless tundra presents difficulties for reconstructing fire histories with traditional tools such as 
dendrochronology. This study capitalizes on the ability to reconstruct both vegetation and fire 
history with lake-sediment records. Using macroscopic charcoal from well-dated lake sediments we 
will reconstruct the frequency component of fire regimes at two sites in two tundra types across the 
Seward Peninsula and within the Noatak River watershed. Fossil pollen from each of these eight 
sites will allow us evaluate large-scale changes in the vegetation communities over the span of the 
fire-history records. Our sampling design facilitates inferences into the relative importance of 
climate and vegetation on the frequency component of tundra fire regimes. Results from this study 
will provide managers with quantitative estimates of fire-return-interval distributions over the past 
several centuries to several thousand years. This information will immediately prove useful for 
classifying fire regimes, understanding the historic range of variability in these systems, and 
participating in National fire initiatives such as Fire Regime Condition Class (FRCC) and 
LANDFIRE. 
 
Fire-history data in addition to vegetation classifications and modern climate data will also serve to 
refine the Boreal version of the Alaskan Frame-based Ecosystem Code (Boreal ALFRESCO), a 
model specifically designed to simulate climate-vegetation-fire linkages in Alaskan biomes. With 
prior funding from the Joint Fire Science Program (JFSP 01-1-1-02 and 05-2-1-07) Boreal 
ALFRESCO has increasingly been adopted by Alaskan fire managers as a tool for assessing fuels 
and fire hazards. This study will provide the observations required to add representations of 
different tundra fuel types and climatic regimes to Boreal ALFRESCO. Development and 
parameterization of this new fuel component should substantially improve Boreal AFRESCO's 
ability to simulate tundra fire dynamics. Our proposal thus addresses the Board’s interest in 
understanding fire history in regions where fire regimes are not currently well defined, and it 
integrates this knowledge into a landscape model that is increasingly used within the Alaskan fire-
management community. 
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1. INTRODUCTION 

Fire mangers in Alaska face significant challenges unique to this vast region. Alaska contains extensive 
ecosystems that are rare or absent from the contiguous United States. Arctic and subarctic tundra, for 
example, cover nearly one-third of the state, encompassing over 60 communities and 348 native 
allotments. Under warm, dry conditions tundra fuels are highly flammable , and over the past fifty years 
more than 1.7 million hectares (4.1 million acres) of Alaskan tundra have burned (Alaska Fire Service, 
2005). Despite the abundance of this fuel type, the empirical information on fire regimes required for fire 
and resource management in tundra is lacking. National fire initiatives such as LANDFIRE and Fire 
Regime Condition Class (FRCC) require knowledge of historic fire return intervals (FRIs) to make 
landscape-level fire and fuels management decisions, yet even this basic information is missing in 
virtually all tundra ecosystems.  
 
Alaskan fire managers also face the unique challenge posed by climate-induced changes in vegetation and 
physical processes across tundra regions (e.g. Hinzman et al., 2005). Increases in shrub density 
documented over the past several decades (Silipaswan et al., 2001; Stow et al., 2004) , for example, 
represent an important change to the fuel characteristics in tundra. Recent paleoecological evidence, 
which indicates high flammability of shrub tundra in the past (Higuera et al., 2005b) , also suggests the 
possibility that increasing shrub density could lead to increased area burned in tundra regions.  
 
Thus not only are tundra fire regimes poorly understood, but also their key vegetation and climate 
controls appear to be changing. These unknowns impose a major challenge to fire management efforts to 
anticipate the impacts of future vegetation and climate change on tundra fire regimes. 
 
1.1 Project Objectives 
The unique qualities of Alaskan tundra and our relative ignorance about this ecosystem pose special 
challenges for the design and implementation of landscape-level fire and fuels management. Confronting 
these challenges requires managers to understand the relationships between fuels, climate and fire and to 
consider landscapes in the context of historic  variability. The proposed study address AFP 2006-3, Task 1 
through two components. First, we will provide long-term records of fire history in two of the most 
flammable tundra-dominated regions in Alaska (Seward Peninsula and Noatak River watershed). 
Second, we will use these records to infer relationships between climate, vegetation, and 
flammability. This understanding will be employed to refine the tundra component of an 
increasingly-used ecosystem model designed to aid Alaskan land managers in assessing fuels and 
fire hazards.  
 
Our specific research goals are to: 
(1) Use macroscopic charcoal from lake-sediment records to characterize the frequency component 

of fire regimes in two dominant tundra types in northwestern Alaska over the past 5000 years. 
Quantitative fire-return interval data, stratified by tundra type and study region, will immediately 
allow fire and resource managers to make informed decisions about fire and fuels management. 
National fire initiatives such as LANDFIRE and FRCC depend upon this information to facilitate 
management decisions at the project and landscape scale. 
 

(2) Develop a mechanistic representation of climate-vegetation-fire relationships  and integrate this 
into a management tool for assessing fire and fuels hazards  in tundra ecosystems. We will use 
the FRIs derived from sediment records in addition to modern climate data and vegetation 
classifications (Walker et al., 2005) to refine the Boreal version of the Alaskan Frame-based 
Ecosystem Code (Boreal ALFRESCO), a model specifically designed to simulate climate-vegetation-
fire linkages in Alaskan biomes (Rupp et al., 2000a). Boreal ALFRESCO has increasingly been 
adopted by Alaskan fire managers as a tool for assessing fuels and fire hazards. This study will 
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expand the scope of the Joint Fire Science Program-funded (JFSP) Boreal ALFRESCO version (JFSP 
01-1-1-02 and 05-2-1-07) through the development of additional vegetation types (i.e. “frames”) to 
specifically simulate tundra. 
 

1.2 Management Needs 
Assessing fire hazard, determining fuel treatment methods, and evaluating the impacts of fire suppression 
on fire regimes all require basic information on FRIs and the relationships between fuels, climate, and fire 
occurrence. While fire and resource managers throughout most of western North America have access to 
such information, managers working in tundra ecosystems lack even basic fire history records. As 
recognized by the JFSP Board and Alaskan land managers (Appendix C), this lack of information on 
tundra fire regimes represents a serious limitation to fire and fuels management.  
 
The impacts of fire suppression in Alaska are thought to be negligible because suppression efforts have 
only been in place since the 1940’s and the majority of the state’s public lands (67%) are under limited 
suppression. Tundra represents a contrast to this generalization because large areas have been managed 
with active fire suppression to protect reindeer range lands. Studies tracking tundra vegetation after fires 
indicate that lichen is negatively impacted, with little lichen recovery up to 15 years post-fire (Racine et 
al., 2004). As a result of the negative impacts of fire on lichen and thus reindeer range lands, only 27% of 
the 5.7 million hectares (14 million acres) of tundra on the Seward Peninsula , for example, are managed 
under limited fire suppression. The Resource Management Plan (1994) of Bering Land Bridge National 
Preserve (BLBNP, Seward Peninsula) recognizes the potential conflict between its goal of preserving the 
role of fire as “a dynamic natural process” and a Congressional mandate to protect reindeer range lands. 
With respect to fire, the overall goal in the Resource Management Plan is “to allow natural processes to 
continue within the preserve to the greatest extent possible.”  Without knowledge of historic FRIs it is 
impossible to assess whether current management under the Full and Modified fire suppression options of 
this plan is altering fire regimes.  
 
The proposed study will provide quantitative descriptions of FRIs coving the last several hundred to 
several thousand years for areas within BLBNP (section 2.5, 2.7). This information will give land 
managers a critical baseline from which to measure the impacts of past management practices and to 
develop future management goals. Fire history information for the Noatak River watershed will serve a 
similar purpose and will aid several other identified research needs in that region (see attached letter of 
support from Neitlich, Appendix C). Integrating insights gained from our tundra fire-history records into 
the Boreal ALFRESCO model will provide the ability to spatially model the effects of climate, fuels and 
suppression on fire within this ecosystem (section 2.8). In addition, the two components of our study also 
address two fire research needs recently identified by the Alaska Wildland Fire Coordinating Group 
(AWFCG): (1) Empirical data documenting historic FRIs in tundra ecosystems (ID # 11, 16); (2) 
Information on and tools to evaluate the potential changes in fire regimes under changing climate 
scenarios (ID # 1; see letter of support from the AWFCG, Appendix C). 
 
1.3 Controls of Tundra Fire Regimes 
The current ignorance about the patterns, controls, and effects of fire in tundra ecosystems reflects the 
difficulty of reconstructing fire history in treeless landscapes rather than an insignificant role of fire in 
tundra communities. The limited studies that have addressed fire in tundra ecosystems (e.g. Hall et al., 
1978; Racine et al., 1985; Higuera et al., 2005b) highlight familiar relationships among climate, fuels, and 
fire occurrence that have important implications for fire and fuels management in Alaskan tundra.  
 
Both data on the location and timing of recent fires in tundra and evidence from new paleoecological 
records emphasize the important role of woody fue ls (e.g. birch, willow, and/or alder shrubs) and specific 
climatic conditions for fire occurrence and spread. The majority of Alaskan tundra fires over the past 50 
years have occurred in tussock- and shrub-tundra in two regions: the Noatak River watershed and the 
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Seward Peninsula (Racine et al., 1985; Racine et al., 1987). Fire rotation periods in the Noatak River 
region span from as little as 100 years to > 500 years, and fire rotation periods on the Seward Peninsula 
are speculated to be even shorter (Racine et al., 1985). However, given the short time interval and small 
spatial scale of the existing fire database, inferences about fire rotation periods in tundra must be made 
with caution. The abundance of tundra fires on the Seward Peninsula and in the Noatak Valley coincides 
with an abundance of shrub-dominated tundra in these regions, relative to other arctic and subarctic 
tundra in Alaska (Alaska Fire Service2005; Walker et al., 2005). This relationship suggests that woody 
biomass is an important fuel source for tundra fires (although graminoid tussocks on the Seward 
Peninsular are also quite flammable). Regional climatic difference between the Seward Peninsula, Noatak 
Valley, and other areas in Alaska almost certainly play an important, but as of yet unknown, role in 
controlling fire occurrence.  
 
Newly developed fire-history records 
from two lakes in northern Alaska 
support the hypothesis that dense shrub 
cover facilitates tundra burning. 
Specifically, birch tundra 11,000-
14,000 years ago appears to have been 
highly flammable, as modal fire-return 
intervals inferred from sediment-
charcoal records are < 100 years (Fig. 
1 row (d), Higuera et al., 2005b).  
 
The timing of fires in the past c. 50 
years indicates the necessity of warm, 
dry weather conditions for large areas 
of tundra to burn. From 1956-1983 
ignitions resulting in notable tundra 
fires occurred during short periods in 
June and July, and the largest tundra 
fires on record occurred during the 
unusually warm, dry summer of 1977 
(Hall et al., 1978; Racine et al., 1985). 
At larger temporal scales, the paleo 
record also suggests that dry climatic 
conditions facilitate tundra burning. 
Climatic conditions from 11,000-
14,000 years ago, when charcoal 
records indicate a flammable shrub 
tundra (Fig. 1), were cooler but most 
likely drier than present (Anderson and Brubaker, 1993, 1994). Thus, both modern and paleo records of 
tundra fires are consistent with the hypothesis that tundra burns more frequently with both woody fuels 
and dry weather conditions.  
 
1.4 The Potential for Future Change in Tundra Fire Regimes 
Recent and predicted changes in the controls of tundra fires (Fig. 2) suggest the possibility that tundra fire 
regimes will differ in the near future. Trends and predictions of climatic warming in Alaska (e.g. Serreze 
et al., 2000) , modeling and empirical work suggesting increased area burned with increased temperatures 
(Rupp et al., 2000b), and studies documenting increased shrub densities across arctic and subarctic tundra 
within the last several decades (e.g. Silipaswan et al., 2001; Stow et al., 2004) all suggest that fire 
occurrence in tundra ecosystems will increase with climatic warming. Anticipating and assessing the 
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Figure 1. Historical vegetation and fire history records from northern Alaska 
illustrating (1) methods used to infer vegetation and fire history from lake-sediment 
records, and (2) high fire frequencies experienced from 11,000-14,000 years before 
present (ybp), when northern Alaska was dominated by (birch) shrub tundra. Prior to 
c. 14,000 ybp, herb tundra dominated by grass and sedge (HT) did not support 
frequent fires, nor did the Populus woodland (PW) that covered the region after c. 
11,000 ybp. These records are the first to indicate a highly flammable tundra 
community existed in the past in northern Alaska, and the relationships between 
vegetation and fire history point to an important role of fuel characteristics in 
supporting fire occurrence. FRIs are fit with a Weibull model (Wbl, with two 
parameters, a [scale (yr)] and b [ shape])via maximum likelihood techniques (see 
section 2.5). Describing fire return intervals parametrically facilitates statistical 
comparisons and integration into the Boreal ALFRESO model. The f ire frequencies at 
the two sites above are not statistically different.
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impacts of this change depends upon understanding historical 
fire regimes and improving ecosystem models that incorporate 
the dynamic relationships between fire, vegetation, and 
climate. Our study will make significant progress towards 
reaching both of these requirements by reconstructing tundra 
fire history in the most flammable regions of Alaska and 
utilizing these data to expand and parameterize the Boreal 
ALFRESCO model (section 2.7, 2.8).  
 
1.5 Reconstructing Fire Regimes in Non-forested 
Landscapes 
Tree-ring records and fire atlases have proven extremely 
valuable for understanding the spatial and temporal patterns of 
fire within forested ecosystems. These methods are 
inadequate, however, for studying fire regimes in tundra 
communities, where modern fire-return intervals are long 
relative to the length of historical records and where trees are 
absent.  
 
Fortunately, reconstructing fire history in tundra ecosystems is 
possible through the use continuously-sampled, high-
resolution records of macroscopic charcoal (Fig. 1; Higuera et 
al., 2005b; section 2.5). The temporal pattern of charcoal 
accumulation in lake sediments provides a unique proxy of 
fire occurrence spanning thousands of years, and charcoal records integrate information on fire size, 
location, intensity, fuels, and weather conditions. Methodological advances and empirical studies over the 
past two decades have helped develop a conceptual and analytical framework supporting the use of 
macroscopic charcoal records to resolve local fire occurrence through the identification of distinct 
charcoal peaks (e.g. Whitlock and Anderson, 2003; Lynch et al., 2004).  
 
The limitations of macroscopic charcoal analysis stem from the inherent nature of fire regimes, variations 
in charcoal transport processes, and the variable quality of sediment records. A fire may go undetected in 
a sediment record if it is small, downwind of the lake, or temporally close to another fire. However, these 
limitations are minimized if sediment accumula tion rates are high and fires are large and infrequent. 
Although inherently ambiguous, the spatial scale represented by macroscopic charcoal records is critical 
to consider when designing a fire history study. Theoretical and empirical evidence suggests that such 
records most accurately represent fire occurrence within ~ 500 m of a lake (Gavin et al., 2003; Higuera et 
al., 2004). Even though some fires at greater distances can create charcoal peaks in a record, and some 
fires within this range can go undetected, studies matching charcoal peaks with known fires (Lynch et al., 
2003; Lynch et al., 2004) and simulation models (Higuera et al., 2004) suggest that these inaccuracies are 
negligible when fire occurrence is summarized over long time periods (e.g. 5-10 FRIs). Thus the sediment 
in a single lake records fire occurrence for a restric ted area (< 1 km2) over long time periods (centuries to 
thousands of years). Assuming that most area is burned by large fires, a sediment charcoal record can be 
interpreted analogously to a stand-level fire history reconstructed by tree rings, for example. 
 
1.6 Linking Paleo-fire Records and the Ecosystem Model Boreal ALFRESCO 
Paleoecological records of fire are valuable to managers and researchers in their own right because they 
provide an important historical context and facilitate inferences into the processes controlling fire regimes 
(e.g. vegetation type, climate). When such records are placed into a larger framework such as Boreal 
ALFRESO, which describes relationships between climate, vegetation, and fire occurrence, they become 
even more relevant and valuable to land management. We will use the distributions of FRIs derived from 
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Figure 2. Examples of recent changes in temperature (a) and 
fuel structure (b) in northern Alaska. Temperature data in (a) 
come from Nome, on the Seward Peninsula. Photographs in 
(b) are from Stow et al. (2003) and illustrate an increase in 
shrub density along the Chandler River on the North Slope. 
Numbers and circles represent the same areas in the 1948 
and 2001 photos.
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our sediment charcoal records to parameterize the flammability of different tundra vegetation types in 
Boreal ALFRESCO (section 2.5, 2.8). Informing Boreal ALFRESCO with FRI data from sediment 
charcoal records is feasible because of the equivalent spatial scales of sediment charcoal records and the 1 
km2 pixel size in Boreal ALFRESCO. 
 
ALFRESCO was originally designed to simulate the response of subarctic vegetation to changing climate 
and disturbance regimes (Rupp et al., 2000a; Rupp et al., 2000b). With the benefit of prior (01-1-1-02) 
and current (05-2-1-07) JFSP funding, the Boreal ALFRESCO model now simulates five major 
ecosystem/fuel types: upland tundra, black spruce forest, white spruce forest, deciduous forest, and 
grassland-steppe. Each ecosystem type in ALFRESCO responds to climate, vegetation, and time-since 
last fire (TSLF) based on an empirical understanding of these relationships. Flammability in the upland 
tundra ecosystem type, for example, is controlled by climate and conifer cover, with the probability of 
burning increasing with TSLF (to represent changing fuel loads; Rupp et al., 2000a). We know, however, 
that tundra ecosystems lacking conifer cover can and do burn (section 1.3), but an absence of empirical 
data on the probability of burning with TSLF and climate-fire relationships in tundra vegetation precludes 
these ecosystems from inclusion in the current Boreal ALFRESCO version. Our work reconstructing 
FRIs in tundra vegetation will allow Boreal ALFRESCO to include the influence of TSLF, tundra type, 
and climatic parameters on the probability of tundra 
fire occurrence (section 2.8). More accurate 
representations of tundra ecosystems in the Boreal 
ALFRESCO model will broaden the utility and 
applicability of this tool to Alaskan fire managers and 
help assess the potential response of tundra systems to 
future climatic change. 
 

2. MATERIALS AND METHODS 
(ABBREVIATED) 

 
 2.1 Study Area 
Our study takes place in two study regions, the Seward 
Peninsula and the lower elevations of the Noatak 
River watershed (Fig. 3). These regions encompass the 
most flammable tundra in Alaska and include areas 
managed by the Department of the Interior within the 
Bering Land Bridge National Preserve, Noatak 
National Preserve, Kobuk Valley National Park, and 
Cape Krusenstern National Monument. Within each 
region, we focus on two tundra vegetation types: (1) 
graminoid tundra (GT, dominated by “graminod non-
tussock tundra” and graminoid tussock tundra”) and 
(2) erect-shrub tundra (ST, dominated by “low-shrub 
tundra” and “erect-dwarf-shrub tundra”), which 
comprise 27% and 28% of the tundra vegetation in our 
study area, respectively (Fig. 3; Walker et al., 2005). 
Over the past 50 years, most fires in our study area 
have burned within GT (c. 49%, Fig. 3). This tundra 
type is thus a logical focus for our study. We focus on 
ST vegetation as well because we are also interested in 
the hypothesis that increased shrub density facilitates 
fire occurrence and spread.  
 

(b)

(a)

Figure 3. (a) Tundra vegetation types (Walker et al., 
2005) and fire perimeters since 1950 (Alaska Fire 
Service, 2005), and (b) average maximum July 
temperature across the study region (Spatial Climate 
Analysis Service, Oregon State University).
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 2.2 Sampling Design and Site Selection 
Our sampling design is stratified primarily by region and secondarily by tundra type. This approach 
facilitates inferences into the relative importance of climate and vegetation on the frequency component 
of tundra fire regimes. Modern climatic differences between our two study regions (e.g. maximum July 
temperatures; Fig. 3) allow us to test the hypothesis that past FRIs differed with regional climate 
(assuming differences in past climate were similar to modern).  
 
We expect, however, that differences in past FRIs may be greater between vegetation types than between 
study regions, based on the key role of woody fuels in facilitating tundra fires. Within each study region, 
we will use the recently published Circumpolar Arctic Vegetation Map (CVAM; Walker et al., 2005) to 
identify two lakes that are surrounded by a 5-km buffer of GT and ST tundra types. The important 
difference between GT and ST is the presence and abundance of shrubs species (Betula , Salix, Alnus) in 
ST communities, which creates greater fuel loading and a different fuel structure than in GT. The contrast 
in shrubs between GT and ST will allow us to evaluate the hypothesis that fire occurrence was higher in 
shrub-dominated tundra vegetation.  
 
In each of the eight sampling locations, we will collect sediments spanning the past 5,000 years, when 
modern large-scale vegetation and climatic patterns in northern Alaska were in place (Anderson and 
Brubaker, 1993). Reconnaissance using USGS maps indicates abundant lakes throughout both study 
regions in both GT and ST. We will target small (< 15 ha), deep (> 5 m) lakes, which characteristically 
provide the undisturbed sediments necessary for high-resolution paleoecological studies. Additionally, we 
will aim to (1) maximize the differences in shrub density between GT and ST sites and (2) sample lakes 
that fall within or near fires recorded in the Alaska Fire Service large-fire database (Alaska Fire Service, 
2005). Final lake selection can be made only after field reconnaissance. At the beginning of each field 
season we will use fixed-wing aircraft and/or helicopter to identify the final lakes to be sampled. We 
expect most lakes to be accessed via helicopter, given the small sizes of lakes we are targeting. 
 
2.3 Sediment Subsampling, and Charcoal and Pollen Analysis  
Fire and vegetation history will be reconstructed from continuous records of charcoal accumulation and 
pollen from overlapping cores collected from each lake. Sediment cores will be sliced at 0.25-0.5 cm 
intervals (c. 10-20 yr per sample) and subsampled for both charcoal and pollen analysis. Subsamples of 3-
5 cm3 from every level will be washed through a 150-µm sieve and bleached. Charcoal will be identified 
at 10-40 X magnification (Higuera et al., 2005a). Sediment samples of 1 cm3 will be prepared for pollen 
analysis according to standard procedures for arctic sediments (PALE member, 1994). Samples will be 
counted (400-1000 X magnification; terrestrial pollen sum > 300 grains) at 250- to 500-year intervals to 
characterize the tundra vegetation. 
 
2.4 Chronological Control 
Accurate and precise chronologies are imperative for reconstructing fire history from sediment charcoal 
records. Chronologies will be based on 210Pb dating of near-surface sediments done at the University of 
Illinois and AMS 14C dates on terrestrial macrofossils, charcoal fragments or concentrated pollen in 
deeper sediments done at Lawrence Livermore National Laboratory’s Center for Accelerator Mass 
Spectrometry. One AMS date will be obtained per 500 years of sediment accumulation, with greater 
resolution if age-depth curves suggest finer-scale changes in accumulation rates. In addition to 210Pb, 
137Cs dating will be used to precisely compare charcoal accumulation in the most recent sediment with 
known fire occurrence documented in the AFS large-fire database.  
 
2.5 Quantitative Treatment of Charcoal Data 
Charcoal concentrations will be converted to charcoal accumulation rates (CHAR) based on sediment 
chronologies. CHAR will be separated into peak and background components, and a threshold selected to 
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identify peaks related to “local” fires will be based on comparisons with documented fires in the Alaskan 
fire database and a sensitivity analysis (e.g. Lynch et al., 2003). Identified charcoal peaks will be treated 
as estimates of local fire occurrence, and graphical methods will be used to evaluate temporal changes in 
fire frequency for each site (Johnson and Gutsell, 1994). Once distinct fire-frequency regimes are 
estimated, Weibull models will be fit to the FRIs within the identified time period using maximum 
likelihood techniques (Johnson and Gutsell, 1994). Weibull distributions are commonly used to describe 
the frequency component of fire regimes, and they allow more powerful statistical tests than other 
methods (Johnson and Gutsell, 1994). Weibull models are also advantageous because they can be used to 
express the frequency component of a fire regime in several different ways, including hazard of burning. 
We feel this provides managers with more useful information than simply reporting a mean FRI. 
 
Comparisons within and between sites, using a likelihood-ratio , will test the null hypothesis that each 
distribution is identical (Johnson and Gutsell, 1994). Statistically similar distributions will be combined to 
provide more powerful comparisons between tundra types, regions and/or time periods. Finally, the 
probability of Type I and II error will be used to evaluate the possibility of changes in fire frequency 
regimes across space and time. Our results will thus give managers a quantitative description of the 
frequency component of the fire regimes for a given: (1) site, (2) tundra type, (3) study region, and/or (4) 
time period. 
 
2.6 Quantitative Treatment of Pollen Data 
Our study design is based, but does not depend, upon the assumption that vegetation assemblages have 
not changed significantly over the period of our fire-history records. Although this assumption is 
reasonable given previous paleoecological research throughout Alaska (Anderson and Brubaker, 1993), 
we will test its validity in our study area by quantitatively evaluating the stability (or change) in tundra 
vegetation over the period of our records. Specifically, we will use the modern-analog approach to 
evaluate the similarity between fossil samples from our study cores and modern samples from the PAIN 
pollen database (> 400 sites in Alaska, Bigelow et al., 2003) using standard multivariate techniques (e.g. 
squared chord distance, discriminant analysis, Prentice, 1980; Oswald et al., 2003). Recent work by 
Oswald et al. (2003) indicates that graminoid and shrub tundra on the North Slope can be discerned with 
pollen data, and we will employ similar techniques in our study region to detect any large-scale changes 
in tundra vegetation.  
 
2.7 Inferring Mechanisms Controlling Tundra Fire Regimes  
Inferences into the controls of FRIs will be based mainly upon the spatial scale of any documented 
differences in FRI distributions (e.g. site, vegetation type, region), and, in the case of temporal changes, 
upon comparisons to paleo records of environmental variability. For example, if FRIs are similar between 
two GT sites within a region, and different from the two ST sites within the same region, this would 
suggest that variables associated with vegetation type (e.g. edaphic characteristics, fuel loading), as 
opposed to large-scale climate difference, explain the different FRIs. In contrast, if FRIs did not differ 
between vegetation type but did differ between regions, this would suggest a role for larger-scale 
variables, such as regional climate, as controls of FRIs. If FRIs show evidence of changes through time , 
we will consider three alternative hypothesis to explain the pattern(s): (1) climate over the length of our 
records changed in ways influencing fire occurrence; (2) vegetation changed in ways influencing fire 
occurrence; (3) both climate and vegetation changed. In the absence of locally-derived paleoclimate 
record, we will have to rely on previously published paleoclimatic interpretations from the region (e.g. 
Anderson et al., 2003). The temporal relationships between changes observed in our records and previous 
paleoclimatic interpretations will be used to infer the potential of climatic mechanisms causing changes in 
historic FRIs. To evaluate the potential that vegetation change influenced fire occurrence, we will use our 
pollen-based vegetation reconstructions. As for climate, temporal relationships between FRI and 
vegetation changes will be used to infer the potential role of vegetation as a control of historic FRIs.  
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2.8 Integrating Fire -history Data with Boreal ALFRESCO 
The use of Boreal ALFRESCO to simulate tundra ecosystem dynamics provides opportunities to gain 
insight into climate-fire-vegetation interactions (e.g., feedbacks, lead-lag relationships) which cannot be 
determined directly from sediment records.  However, the ability to simulate these dynamics has been 
limited due to a lack of empirical observations of FRIs and information about vegetation and climate 
controls in tundra ecosystems. 
 
We want to develop simulations that accurately reflect the paleorecords across a range of documented 
climatic variation (e.g., Region 1 vs. Region 2) and fuel type and structure (e.g., GT vs. ST). Our goal 
here is to gain a better understanding of past climate-fire-vegetation interactions in tundra and improve 
the robustness of Boreal ALFRESCO for simulating not only current tundra dynamics, but also future 
dynamics based on forecasted climatic warming scenarios.  
 
Model development will focus on two primary components: (1) parameterize and calibrate the existing 
climate weighting algorithm to better represent growing-season climate/weather relationships with fire 
frequency in tundra ecosystems, and (2) develop a new fuel loading/structure algorithm to represent the 
influence of shrubs on fire frequency. Currently, the relative effects of growing-season climate on fire 
were computed using a two-parameter regression analysis similar to that used by Kasischke et al. (2002). 
This relationship was developed for boreal forest and assumed to hold true for tundra systems as well 
(due to a lack of fire frequency observations in tundra). Our study will provide the empirical data required 
to test this assumption. Based on the paleo-derived fire frequency-climate relationships and the model 
testing results we will re-parameterize the tundra-climate weighting algorithm to reflect historical 
relationships. We will also develop a new fuel loading/structure algorithm to account for shrub fuels in 
tundra. Currently, the flammability of tundra systems is based on limited suppositions from the literature. 
A changing fuel load/structure is simulated in association with colonization by spruce forest, but the 
shrub vegetation component has been ignored to this point. This study will provide the observations 
required to add representation of shrub fuels and their effects on fire frequency. Development and 
parameterization of this new fuel component should substantially improve Boreal AFRESCO's ability to 
simulate tundra fire dynamics. 
 

3. PROJECT MANAGEMENT AND TIMELINE 
 

Our project covers 34 months and will start in January 2007 and finish in October 2009. The University 
of Illinois is the lead institution, with Hu in charge of collecting lake-sediment samples and developing 
fire and vegetation history records. Higuera will serve as a consultant in the site selection, field work, and 
data analysis components of this study. Allen (NPS) will provide field coordination and expertise in site 
selection and interpretation of fire history results. A subaward to the University of Alaska Fairbanks 
(UAF) will support Co-PI Rupp’s lab in the integration of tundra fire history information into Boreal 
ALFRESCO and the transfer of this information to the management community. Project goals are listed 
below: 
 
Jan.-June, 2007 § Obtain NPS permits, identify potential sample lakes using vegetation 

information derived from remote sensing, and develop field reconna issance 
and sampling schedule.  

June-July, 2007 § Reconnaissance using fixed-wing aircraft and helicopter for final site selection. 
Collect sediment cores from four lakes in Study Region 1 using NPS-
contracted helicopter.  

Aug.-Dec., 2007 § Quantify charcoal abundance in sediment cores from Region 1 lakes. 
Jan.-April, 2008 § Quantify pollen percentages; develop chronologies for Region 1 lakes. 
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§ Begin development of new tundra frames for Boreal ALFRESCO using 
existing data on climate and vegetation in study regions. 

April-May, 2008 § Data analysis and fire-frequency characterization for Region 1 lakes. 
§ Submit fire-history records from Region 1 to Agency cooperators and 

International Multiproxy Paleofire Database. 
§ Begin integration of fire history data from Study Region 1 with newly 

developed tundra frames in Boreal ALFRESCO 
June-July, 2008 § Reconnaissance using fixed-wing aircraft and helicopter for final site selection. 

Collect sediment cores from four lakes in Study Region 2 using NPS-
contracted helicopter.  

Aug.-Dec., 2008 § Quantify charcoal abundance in sediment cores from Region 2 lakes. 
§ Report results from Study Region 1 at annual JFSP meeting. 
§ Begin project-level modeling with NPS using the Boreal ALFRESCO version 

based on Region 1 integration efforts. 
Jan.-April, 2009 § Quantify pollen percentages and develop chronologies for Region 2 lakes. 

§ Complete initial project-level modeling; further model testing and sensitivity 
analysis using Region 2 results; begin climate controls integration. 

April-May, 2009 § Data analysis and fire-frequency characterization for Region 2 lakes. 
§ Complete climate controls integration; additional project-level modeling as 

time and funding allows. 
June-Oct., 2009 § Prepare final deliverables – see section 8. 

 
4. PROJECT COMPLIANCE 

 
Our study sites are on lands managed by the National Park Service and we will thus require a research 
permit from both the Noatak National Preserve and Bering Land Bridge National Preserve. Our research 
team has previously obtained permits and collected lake-sediment records from National Parks in Alaska, 
including Gates of the Arctic. Given our past experience, collaboration with Jennifer Allen of the NPS, 
and support from other NPS personnel (Appendix C) we do not anticipate any problems obtaining permits 
to conduct the proposed research.  
 

5. BUDGET 
 

Table 1. Summary of proposed budget for fiscal years (FY) 2007-2009. 
FY 2007 FY 2008 FY 2009 

Budget Item 
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Salary and benefits 
subtotal: $58,739  $13,635  $64,197  $17,180  $60,999  $13,635  $139,485  

Travel expenses subtotal: $46,764  $35,700  $46,764  $35,700  $2,000  $0  $24,128  

Equipment subtotal: $6,100  $0  $2,100  $0  $1,100  $0  $9,300  

Materials and supplies 
subtotal: $2,384  $0  $2,384  $0  $0  $0  $4,768  

Chronologies subtotal: $22,800  $0  $22,800  $0  $0  $0  $45,600  
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Delivery and application 
subtotal: $1,000  $0  $1,000  $0  $2,000  $0  $4,000  

Total Direct Costs, UI: $129,550 $49,335  $130,791  $52,880  $57,421  $13,635  $201,912  

Total Direct Costs, UAF: $8,237  $0  $8,454  $0  $8,678  $0  $25,369  

Indirect costs attributable 
to project (UI): 17.5% of 
total direct costs: 

$22,671  $8,634  $22,888  $9,254  $10,049  $2,386  $35,335  

Indirect costs attributable 
to project (UAF): 17.5% of 
total direct costs: 

$1,441  $0  $1,479  $0  $1,519  $0  $4,440  

Total Requested JFSP 
Funding: 

$103,931    $101,479    $61,645    $267,055  

 
6. RESEARCH LINKAGES 

 
Our study is related to several ongoing projects funded by the National Science Foundation and JFSP in 
both methodology and research goals. 
Grant 
Program 

Project Description/Identification Funding 
Amount 

Completion 
Date 

National 
Science 
Foundation 

ARC-0112586 to Linda Brubaker, with co-PI P. Anderson, 
collaborators F.S. Hu and T.S. Rupp, and graduate student P.E. 
Higuera: Understanding the Role of Climate -Vegetation-Fire 
Interactions in Early -Holocene Treeline Dynamics in Alaska. 
By coupling paleovegetation, climate and fire history records 
with the ecosystem model Boreal ALFRESCO, this ongoing 
project investigates the processes of the early-Holocene 
fluctuations in white spruce (Picea glauca) in northcentral 
Alaska.  

$730 k 2006 

JFSP 01-1-1-02 to T. Scott Rupp and Daniel Mann 
Post-Fire Studies Supporting Computer-Assisted Management 
of Fire and Fuels During a Regime of Changing Climate in the 
Alaskan Boreal Forest 

$398 K 2008 

USFS 05-2-1-07 to T. Scott Rupp 
Classification and Modeling for FRCC Implementation in 
Alaska. 

$32 K 2006 

 
7. SCIENCE DELIVERY AND APPLICATION  

 
We will use various technology transfer mechanisms to assure the project results and deliverables will be 
effectively transferred to field managers and other end users. Our field results, analyses, and 
interpretations will be described in annual reports and presentations to the AWFCG Fire Effects Task 
Group as well as in several peer-reviewed manuscripts. All fire-history data will be provided to our 
collaborators on DVD, submitted to the online International Multiproxy Paleofire Database (IMPD:  
http://www.ncdc.noaa.gov/paleo/impd/paleofire.html), and posted on the investigators web sites and the 
FireHouse web page (Olson, JFSP 2005). Additionally, online access to the study metadata will be 
provided through the Alaska Fire Effects Plots Map ArcIMS project (on FIREHouse; 
http://www.fs.fed.us/pnw/fera/firehouse/index.html). Pollen data will be submitted to the on-line North 
American Pollen Database (NAPD; http://www.ncdc.noaa.gov/paleo/napd.html).  
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The Boreal ALFRESCO modeling results will also be described in our annual reports and presentations as 
well as in peer-reviewed manuscripts. Input datasets, model simulation results, and model software and 
documentation will be provided to our collaborators on DVD. We will host a one-day workshop at the 
completion of our project to convey our findings, distribute manuscripts and data, demonstrate software 
and model improvements, and provide collaborators and land managers (NPS, FWS, BLM, and State) an 
opportunity to interact with our research team.  
 

8. DELIVERABLES 
 

The goal of our project is to (1) provide fire and land managers with fire history records describing the 
frequency component of fire regimes in two tundra types in two regions in northwestern Alaska, and (2) 
integrate fire history information into the management-oriented ecosystem model Boreal ALFRESCO to 
aid in fire and fuels management decisions (Table 2).  
 
Table 2. Deliverables of the current project.  
Deliverable  Description Delivery Date 
Cooperators 
Meeting  

Present fire history records from first field season; request feedback 
from collaborators. 

Winter 2008 

Annual Report Project status report to JFSP and agency partners  Spring 2008 
Study Site 
Data Delivery 

Provide preliminary results of fire history records from first field 
season to agency cooperators. 

Spring 2008 

Cooperators 
Meeting 

Present fire history records from second field season, present results 
of model development; request feedback from collaborators. 

Winter 2009 

Annual Report Project status report to JFSP and agency partners  Spring 2009 
Study Site 
Data Delivery 

Provide preliminary results of fire history records from first field 
season to agency cooperators. 

Spring 2009 

Journal 
Articles 

Write and submit fire history results for publication in peer-reviewed 
journal. 

Summer 2009 

Journal 
Articles 

Write and submit modified Boreal ALFRESCO results for 
publication in peer-reviewed journal. 

Fall 2009 

Tech. Transfer  Workshop with collaborators and land managers (NPS, FWS, BLM, 
and State) to convey our findings, distribute manuscripts and data, 
and demonstrate software and model improvements. 

Fall 2009 

Final Report Final project report to JFSP and agency partners. Fire history data 
submission to the IMPD and FIREHouse. Pollen data submission to 
the NAPD. 

Fall 2009 

 
9. BENEFITS TO ALASKAN LAND AND FIRE MANAGERS 

 
Our project has multiple benefits related to both local and National research needs in the fire management 
community. First, the fire history records developed for tundra ecosystems will benefit land managers in 
the NPS, BLM, and FWS by providing empirical, rather than speculative, information on fire regimes in 
tundra ecosystems. Letters of support for our project emphasize the need for fire history information from 
tundra ecosystems to: (1) participate with National initiatives characterizing fuels and developing fire 
hazard models (i.e. FRCC and LANDFIRE; BLM: Jandt, Appendix C); (2) develop a management 
strategy for the Seward-Kobuk Planning area (BLM: Jandt, Appendix C); and (3) help understand the 
long-term role and impacts of fire and fire management practices on the largest caribou population in 
Alaska and reindeer populations on the Seward Peninsula (BLM, NPS: Heinlein, Jandt, Neitlich, 
Appendix C). This study also directly applies to the second theme expressed by Alaskan land and fire 
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managers, concerns over the impacts of climate change and the potential for increased shrub dominance 
in tundra ecosystems to change tundra fire regimes (Appendix C). Integration of our historic FRI data into 
Boreal ALFRESCO will provide a tool for land managers to model the impacts of fire management 
options, climatic change, and vegetational change on fire occurrence. Boreal ALFRESCO will also help 
managers participate in National initiatives by developing reference landscapes for areas both within and 
beyond our study sites.  

 
10. QUALIFICATIONS OF INVESTIGATORS 

 
Our study emphasizes paleoecological tools for describing historic tundra fire regimes and it integrates 
this knowledge with modeling approaches for understanding climate-fire-vegetation relationships. 
Members of our research team are currently finishing a study of Holocene fire history in the southern 
Brooks Range that involves a similar integration of paleo and modeling approaches (e.g. Higuera et al., 
2005b). Hu has extensive experience and expertise reconstructing paleoenviornmental change throughout 
Alaska, including fire history (Hu et al., 2005). Higuera will serve as a consultant in the site selection, 
field work, and data analysis components of this study. He brings expertise in interpreting sediment 
charcoal records and paleo fire regimes in Alaska. Rupp has extensive experience and expertise with the 
development and application of Boreal ALFRESCO (JFSP 01-1-1-02 and 05-2-1-07) and his 
relationships with Alaskan land managers will facilitate technology transfer from this project. Allen is the 
Regional Fire Ecologist for Western Arctic National Parklands in Alaska and brings knowledge of local 
vegetation, fire history, and management needs. The CVs of the each member of the research team are 
included in Appendix B, and research responsibilities are listed in Table 2. 
 
Table 2. Team members and associated responsibilities. 
Personnel Responsibilities 
Feng Sheng 
Hu 

§ Collection of sediment records, development of charcoal and pollen records and 
sediment chronologies. 
§ Archiving of sediment records and charcoal and pollen data in National and Agency 

databases. 
§ Study write up for peer-reviewed journals 

Philip 
Higuera 

§ Assistance in site selection and sampling 
§ Assistance in interpretation of sediment charcoal records and quantification of fire 

history 
§ Study write up for peer-reviewed journals 

Scott Rupp § Development of new tundra “frames” for Boreal ALFRESCO utilizing fire-history data 
developed by Hu and Higuera 
§ Technology transfer of modified Boreal ALFRESCO to Alaskan fire and land managers 
§ Study write up for peer-reviewed journals 

Jennifer 
Allen 

§ Coordination and assistance in field work 
§ Information transfer to NPS and other relevant fire-management agencies 
§ Study write up for peer-reviewed journals 
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APPENDIX A. - BUDGET DETAILS AND JUSTIFICATION 
 

A-1. Salary and Benefits  
Principal investigator Hu will oversee the paleoecological components of the project. We request a 
stipend for a graduate student to work under Hu to conduct field work, laboratory work, and data analysis 
for 11 months per year, for the three fiscal years of the project. CO-PI Rupp will oversee the modeling 
research activities. We request support for a research technician for 174 hours per year for the duration of 
the project to assist Dr. Rupp with integration of the paleoecological data results into the ecosystem 
model. We request support for 20 hours per month ($40/hr) of consulting services from Higuera to assist 
in the site selection, field work, and data interpretation components of the project. Higuera has worked 
with Hu during his dissertation and brings expertise in interpreting fire history from sediment-charcoal 
records (section 10). Considerable in-kind personnel support is also coming from the NPS for fieldwork, 
data interpretation, and model review (see budget table).  
 
A-2. Travel Expenses 
We request $3000/yr for commercial flights for Hu, Higuera, and one graduate student to travel to 
Fairbanks, and $1,164/yr for commercial flights from Fairbanks to Nome/Kotzebue (same price).  
We request $2800/yr for fixed-wing aircraft flight time to facilitate reconnaissance and final site 
selection. The NPS is providing significant in-kind support to aid in travel to and from field sites via 
helicopter ($63,000). This relieves what is typically one of the most expensive parts of paleoecological 
research in remote locations. In-kind support from the NPS will also cover lodging when not in the field. 
Per-diem of $50/day/person for food for two two-week field seasons is also requested. Finally, we request 
$2000 for participation in the annual JFSP meeting. 
 
A-3. Equipment 
Hu’s lab has lake-coring equipment that has been used extensively in Alaska and other regions, including 
rafts, Livingstone piston corers, and short-coring devices to retrieve the most recent sediments. We 
request $1000 per field season to cover equipment repairs/modifications and the purchase of materials to 
hold newly-collected samples (i.e. wooden boxes, PCV tubes). Computing resources, including a new 
machine ($4000), software licensing ($100/yr) and supplies (e.g. DVDs, hard drives, printer materials; 
$1000/yr) are requested for Hu and Rupp’s lab. These resources are essential to the data analysis and 
modeling components of our research. 
 
A-4. Materials and Supplies 
We request a total of $4,768 to cover the laboratory materials (chemicals, storage contains, etc.) necessary 
for the processing and archiving of the eight lake-sediment cores we will collect in this project. The costs 
of each proxy (pollen, charcoal) are well established from previous work in Hu’s lab. 
 
A-5. Chronologies 
Chronological control is essential for paleoecological research, particularly for the development of high-
resolution fire-history records. These costs are well established from previous work in Hu’s lab. Facilities 
for 210Pb dating are contained within Hu’s lab, and we request $1200 for the processing of 15-20 samples 
from each of our eight cores collected. We request a total of $32,000 to facilitate the development of 
high-resolution chronologies covering the past 5000 years via 14C dating 10 samples per site (c. one 
date/500 years). Although Lawrence Livermore National Laboratory (LLNL) is more expensive than 
other 14C-dating facilities, the PI has a history of collaboration with Dr. Thomas Brown and chooses 
LLNL because of its one-month turn around time, ability to date small samples, and the intellectual 
participation of Brown. Finally, we request $4000 for 137Cs-dating of each record to facilitate 
comparisons between charcoal accumulation in the most recent sediments and fire occurrence in the past 
50 years.  
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A-6. Science Delivery and Application 
We request $1000/yr to facilitate workshops between collaborators and, in the final year, to facilitate a 
workshop with State and Federal land managers in Alaska. Video conferencing has been successfully 
used by the research team in the past and will substitute for person-to-person meetings, which are 
expensive given our wide geographic distribution. Science deliver will also come via presentations 
associated with Rupp’s ongoing work with Boreal ALRESCO. Publication costs cover reprints and fees 
for color figures. 
 
A-7. Indirect Costs  
Both the University and Illinois and the University of Alaska, Fairbanks are participants in the CESU 
program, and thus overhead is limited to 17.5%. 
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FY 2007 FY 2008 FY 2009 

Budget Item 
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q

u
es

te
d

 

co
n

tr
ib

u
te

d
 

TO
TA

L 
R

E
Q

U
E
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Research Technician (UAF): $22.12 
per hr for 174 hours per year, with 
21.7% Leave Rate 

$4,825 $0 $4,969 $0 $5,118 $0 $14,912 

Classified personnel benefits (UAF) at 
50% $2,412 $0 $2,485 $0 $2,559 $0 $7,456 

Graduate Assistant (UI) 11 months/yr 
at 67% $29,867 $0 $30,763 $0 $31,686 $0 $92,316 

Field Technician (NPS) salary 
$3000/mo $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $0 

Allen (NPS) 5 months at $7090/mo $10,635 $10,635 $14,180 $14,180 $10,635 $10,635 $0 
Higuera (consultant) 31 months at 20 
hrs/mo at $40/hr $8,000 $0 $8,800 $0 $8,000 $0 $24,800 

S
al

ar
y 

an
d 

be
ne

fit
s 

Salary and benefits subtotal: $58,739 $13,635 $64,197 $17,180 $60,999 $13,635 $139,485 
Helicopter flight time: ($1300/day + 
$350/hr)  $3500/day $31,500 $31,500 $31,500 $31,500 $0 $0 $0 

Fixed-wing aircraft flight time: $350/hr $2,800 $0 $2,800 $0 $0 $0 $5,600 
Commercial flights (lower 48 to FAI): 
$1000/person for three people $3,000 $0 $3,000 $0 $0 $0 $6,000 

Per diem: 14 days per field season @ 
$50/day $2,100 $0 $2,100 $0 $0 $0 $4,200 

Lodging at NPS facilities in 
Nome/Kotzebue: 14 days per field 
season @ $100/day 

$4,200 $4,200 $4,200 $4,200 $0 $0 $0 

Commercial flights (FAI to 
Nome/Kotzebue): $388/person $1,164 $0 $1,164 $0 $0 $0 $2,328 

Annual PI meeting $2,000 $0 $2,000 $0 $2,000 $0 $6,000 

T
ra

ve
l e

xp
en

se
s 

Travel expenses subtotal: $46,764 $35,700 $46,764 $35,700 $2,000 $0 $24,128 
Software licensing $100 $0 $100 $0 $100 $0 $300 
Computer and supplies (UI) $4,000 $0 $0 $0 $0 $0 $4,000 
Computing (UAF) $1,000 $0 $1,000 $0 $1,000 $0 $3,000 
Lake-coring supplies $1,000 $0 $1,000 $0 $0 $0 $2,000 

E
qu

ip
m

en
t 

Equipment subtotal: $6,100 $0 $2,100 $0 $1,100 $0 $9,300 
core subsampling and processing: 4 
cores for yrs 1-2 @ $100 per core $400 $0 $400 $0 $0 $0 $800 

pollen processing: 4 sites in year 1-2 
@ 12 samples per site @ $8 per 
sample 

$384 $0 $384 $0 $0 $0 $768 

charcoal processing: 4 sites for yrs. 1-
2 @ 400 samples per site @ $1 per 
sample 

$1,600 $0 $1,600 $0 $0 $0 $3,200 

M
at

er
ia

ls
 a

nd
 S

up
pl

ie
s 

Materials and supplies subtotal: $2,384 $0 $2,384 $0 $0 $0 $4,768 
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210Pb samples: 4 sites for yrs. 1-2 @ 
$1200 per site $4,800 $0 $4,800 $0 $0 $0 $9,600 

14C samples: 4 sites for yrs 1-2 @ 10 
samples per site @ $400 per sample $16,000 $0 $16,000 $0 $0 $0 $32,000 

137Cs: 4 sites for yrs. 1-2 @ $500 per 
site $2,000 $0 $2,000 $0 $0 $0 $4,000 C

hr
on

ol
og

ie
s 

Chronologies subtotal: $22,800 $0 $22,800 $0 $0 $0 $45,600 

Workshops/Communications $1,000 $0 $1,000 $0 $1,000 $0 $3,000 

Publication costs $0 $0 $0 $0 $1,000 $0 $1,000 

S
ci

en
ce

 
de

liv
er

y 
an

d 
ap

pl
ic

at
io

n:
 

Delivery and application subtotal: $1,000 $0 $1,000 $0 $2,000 $0 $4,000 

Total Direct Costs, UI: $129,550 $49,335 $130,791 $52,880 $57,421 $13,635 $201,912 

Total Direct Costs, UAF: $8,237 $0 $8,454 $0 $8,678 $0 $25,369 
Indirect costs attributable to project (UI): 
17.5% of total direct costs: 

$22,671 $8,634 $22,888 $9,254 $10,049 $2,386 $35,335 

Indirect costs attributable to project (UAF): 
17.5% of total direct costs: 

$1,441 $0 $1,479 $0 $1,519 $0 $4,440 

Total Requested JFSP Funding: $103,931  $101,479  $61,645  $267,055 
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APPENDIX B. - CURRICULUM VITA 
BIOGRAPHICAL SKETCH 

Feng Sheng Hu, 265 Morrill Hall, University of Illinois, Urbana, IL 61801 
Phone: (217)244-2982, FAX: (217)244-7246, fshu@life.uiuc.edu 

(i) Professional Preparation 

Xiamen University, China  Biology     BS (1983) 
University of Maine    Botany and Quaternary Studies  MS (1990)  
University of Washington   Ecosystem Science   PhD (1994) 
University of Minnesota   Stable-Isotope Geochemistry  Postdoc (1996) 

(ii) Appointments 

1998-present Associate (2002-) and Assistant Professor, Department of Plant Biology, 
Department of Geology, Program in Ecology, Evolution, and Conservation, and 
The Environmental Council, University of Illinois 

1996-1998 Research Associate and Lecturer, Limnological Research Center, Department of 
Ecology, Evolution, and Behavior, and Department of Geology and Geophysics, 
University of Minnesota 

1994-1996 Postdoctoral Fellow, NSF Research Training Group on Paleorecords of Global 
Change, University of Minnesota 

(iii) Publications (26 past 5 yrs; * denotes papers with Hu’s student/postdoc as lead authors) 

(a) Five Most Relevant: 
Hu, F.S., Brubaker, L.B., Gavin, D.G., Higuera, P.E., Lynch, J.A., Rupp, T.S., and Tinner, W. 

(2006-in press). How climate and vegetation influence fire regimes of the Alaskan boreal biome, 
The Holocene perspective. Mitigation and Adaptation Strategies of Global Change (invited 
review).  

* Lynch, J.A., Hollis, J.L., and Hu, F.S. (2004). Climatic controls of the boreal-forest fire regime: 
Holocene records from Alaska. Journal of Ecology 92: 477-489. 

Hu, F.S., and nine others. (2003). Cyclic variation and solar forcing of Holocene climate in the 
Alaskan subarctic. Science 301: 1890-1893. 

Hu, F.S., and Shemesh, A. (2003). A biogenic -silica δ18O record of climatic change during the last 
glacial-interglacial transition in southwestern Alaska. Quaternary Research 59: 379-385. 

Hu FS, E Ito, TA Brown, BB Curry, and DR Engstrom (2001). Pronounced climatic variations 
during the last two millennia in the Alaska Range. Proceedings of the National Academy of 
Sciences 98: 10552-10556. (featured on the journal’s cover page) 

(b) Five Other Significant:  
* Tinner, W., and Hu, F.S. 2003. Size parameters, size-class distribution, and area-number 

relationship of microscopic charcoal: Relevance for fire reconstruction. The Holocene 13: 291-
296 

Hu, F.S. , Lee, B.Y., D.S., Kaufman, Yoneji, S., Nelson, D.M., and Henne, P.D. (2002). Response 
of tundra ecosystem in southwestern Alaska to Younger Dryas climatic oscillations. Global 
Change Biology 8: 1156-1163. (featured on the journal’s cover page) 

Hu FS, JI Hedges, ES Gordon, and LB Brubaker (1999). Lignin biomarkers and pollen in 
postglacial sediments of an Alaskan lake. Geochimica et Cosmochimica Acta  63: 1421-1430. 

Hu, F.S. , Slawinski, D., Wright, H.E. Jr., Ito, E., Johnson, R.G., Kelts, K.R., McEwan, R.F., and 
Boedigheimer, A. (1999). Abrupt climatic change in the North American midcontinent during 
early Holocene times. Nature 400: 437-440. 
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Hu FS, E Ito, LB Brubaker, and PM Anderson (1998). Ostracode trace-element record of 
Holocene climatic change and implications for vegetational response in the northwestern Alaska 
Range. Quaternary Research 49: 86-95. 

(iv) Synergistic Activities 
a) University Scholar (one of six faculty members recognized for outstanding teaching and 

research), UIUC, 2005-08; Undergraduate Mentor for NSF Undergraduate Mentoring in 
Environmental Biology Program at UIUC, 2004; Invited Speaker for Howard Hughes 
Undergraduate Mentoring Workshop, 2003; Center for Advanced Study Fellow, UIUC, 2002-
03; National Academy of Sciences Invitee for Frontier of Science Symposium, 2001; Science 
Steering Committee, NSF Paleoenvironmental Arctic Science Initiative, 2001-05; List of 
Excellent Teachers, U. Illinois, 2000; Packard Fellow in Science and Engineering 2000-05; 
Chair and Chair-Elect, Paleoecology Section, Ecological Society of America 1996-98 

b) Editorial and Panel Activities: ARCUS Research Excellence Review Panelist 2001; NSF 
Biocomplexity Panelist 2000; Editorial Board, Geology 1997-2000 

c) Peer Reviewer: Proposals to National Science Foundation, British National Environment 
Research Council, The Netherlands Science Organization, US Civilian Research and 
Development Foundation, and Ecological Society of America Symposia; Numerous manuscripts 
for ~20 journals; Books: Global Change in the Holocene (Edward Arnold), Long-term 
Environmental Change in Arctic and Antarctic Lakes (Academic Press), Raven et al. BIOLOGY 

d) 2005 Presider, AGU paleoclimate posters; 2002 Co-Organizer, NSF PARCS workshop on Early-
Holocene Warmth; 1999 Principal Organizer, Ecological Society of America Symposium 
“Implications of Paleorecords for Ecosystem Management in Northwestern North America” 

e) Examples of Invited Participation: 2005 NSF-USDA Joint Workshop on Invasive Species 
Ecology; 2005 NSF Earth System History PI Meeting; 2005 USGS-IGBP Fire History and 
Climate Synthesis Workshop; 2004, Keynote presentation, Climate Disturbance Interactions in 
Boreal Forest Ecosystems Conference; 2004 American Geophysical Union Symposium on North 
Pacific Paleoclimate; 1999 9th Goldschmidt Conference – Symposium on Black Carbon 
Biogeochemistry; 1997 NSF PALE Paleohydrology Workshop 

 
(v) Collaborators & Other Affiliations 

(a)  Recent Collaborators 
M Abbott, U. Pittsburg; P Anderson , U. Washington, Seattle; R Anderson, Northern Arizona U., 
Flagstaff; S Banerjee , U. Minnesota, Minneapolis; R. Bradley, U. Mass., Amherst; T Brown, CAMS-
Livermore; J Briner, U. Baffalo; L Brubaker, U. Washington, Seattle; M Edwards , U. Southampton, 
England; B Finney, U. Alaska, Fairbanks; D Francis, U. Mass., Amherst; S Fritz , U. Nebraska, Lincoln; 
Y Huang, Brown U., Providence; K. Hughen, WHOI, Woods Hole; E Ito, U. Minnesota, Minneapolis; 
D Kaufman, Northern Arizona U., Flagstaff; G Kling, U. Michigan, Ann Arbor; G MacDonald, UCLA, 
Los Angeles; G Miller, U. Colorado, Boulder; C Mock, U. South Carolina, Columbia; B Otto-Bliesner, 
NCAR, Boulder;  J Overpeck , U. Arizona, Tucson; D Porinchu, Ohio State U, Columbus; M Retelle, 
Bates College, Lewiston; T Rupp, U. Alaska, Fairbanks; A Shemesh, Weismann Inst., Israel; J Smol , 
Queen’s U., Canada; I Walker, U. British Columbia - Okanagan, Canada; A Werner, Mt. Holyoke 
College, H Wright , U. Minnesota, Minneapolis  

(b) Graduate and Postdoctoral Advisors 
Postdoctoral: E Ito, HE Wright Jr; PhD: LB Brubaker; MS: RB Davis  

(c) Thesis and Postgraduate-Scholar Advisees  (5 postdoctoral and 8 graduate students) 
Postdoctoral Associates: Gina Clarke, current; Dan Gavin (01-05), currently at U. Vermont; Andrew 
Henderson, current; Jason Lynch (01-03), currently Assistant Prof; Willy Tinner (Swiss-NSF 
Postdoctoral Fellow, 99-00), currently Assistant Prof 
Graduate students: Lynn Anderson  (Ecology and Evolutionary Biology, PhD); Ben Clegg, (Ecology 
and Evolutionary Biology, PhD); Melissa Farmer (Geology, MS); Paul Henne (Ecology and 
Evolutionary Biology, PhD); Jeremy Hollis  (Plant Biology, MS 2003); David Nelson (Ecology and 
Evolutionary Biology, PhD 2005); Jian Tian (Geology, PhD 2005), Kevin Wolfe (Geology, MS) 
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Philip E. Higuera 
ADDRESS: College of Forest Resources PHONE: 206-543-5777 
  Box 352100   FAX:    206-543-3254 
  University of Washington E-MAIL:  phiguera@u.washington.edu 
  Seattle, WA 98195  WEB SITE: www.students.washington.edu/phiguera 
EDUCATION 
CURRENT Ph.D. Candidate, Division of Ecosystem Science, College of Forest Resources, University 

of Washington, Seattle, WA. Advisor: Dr. Linda Brubaker. Defense date: June 2006 
M.S. 2002 
 

Division of Ecosystem Science, College of Forest Resources, University of Washington, 
Seattle, WA. Advisors: Dr. Linda Brubaker and Dr. Douglas Sprugel 

B.A. 1998 Middlebury College, Middlebury, VT: magna cum laude; Biology, High Honors, 
Environmental  

Studies-Geology, High Honors. Thesis advisors: Dr. Andrea Lloyd and Dr. Grant Meyer 
 

RESEARCH EXPERIENCE 
2005-2006 Research Assistant for Dr. Linda Brubaker, Paleoecology Lab, College of Forest 

Resources, University of Washington 
2003-2005 National Science Foundation Graduate Research Fellow, Paleoecology Lab, College of 

Forest Resources, University of Washington 
2001-2003 Research Assistant for Dr. Linda Brubaker, Paleoecology Lab, College of Forest 

Resources University of Washington 
2000-2001 National Science Foundation Graduate Research Fellow, Paleoecology Lab, College of 

Forest Resources, University of Washington 
1999-2000 Research Assistant for Dr. Linda Brubaker, and Dr. Douglas Sprugel, Paleoecoloyg Lab, 

College of Forest Resources, University of Washington 
1998-1999 Research Intern for Dr. Eric Menges, Plant Ecology Lab, Archbold Biological Station, 

Lake Placid, FL  
1998 Research Assistant and Field Crew Leader for Dr. Andrea Lloyd and Dr. Chris Fastie, 

Forest History Lab, Middlebury College 
 
HONORS AND AWARDS 
2005 National Park Ecological Research Post-doctoral Fellowship: provides two years of post-

doctoral funding ($120 k) for research proposal titled “Spatial and temporal evolution 
of subalpine forest fire regimes during the late Holocene, Rocky Mountain National 
Park”. www.esa.org/nper/ 

2004, 2005 2nd place, Edward S. Deevey Award for Excellence in Paleoecology, presented to the best 
student presentation in paleoecology at the Ecological Society of America Meeting, 
Portland, Oregon (2004) and Montreal, Quebec (2005). 

2003 1st place, student poster competition, Study of Environmental Arctic Change (SEARCH) 
open science meeting, Seattle, WA 

2001 2nd place, Edward S. Deevey Award for Excellence in Paleoecology, presented to the best 
student presentation in paleoecology at the Ecological Society of America Meeting, 
Madison, WI. 

2000 National Science Foundation Graduate Research Fellowship: provides three years of 
graduate training, including tuition wavier and stipend.  

2000 Xi Sigma Pi Forestry Honor Society, University of Washington 
1999 Honorable mention, National Science Foundation Graduate Research Fellowship 

competition. 
1998 Elbert C. Cole award for outstanding performance in the Biology department, Middlebury 

College. 
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PROFESSIONAL ASSOCIATIONS AND SERVICES 
2005 Organizer and leader of a workshop on reconstructing fire regimes with sediment charcoal 

records at the Ecological Society of America meeting: 
www.students.washington.edu/phiguera/charws/ 

2004- International Association for Landscape Ecology, US Regional Association 
2000- Ecological Society of America 
Reviewer Canadian Journal of Forest Research, National Science Foundation 
 
REFEREED PUBLICATIONS 
Higuera, P. E., Brubaker, L. B., and Sprugel, D. G. 2005. Reconstructing fire regimes with charcoal from 

small hollows: a calibration with tree-ring records of fire. The Holocene, 15: 238-251. 
Hu, F. S., Brubaker, L. B., Gavin, D. G., Higuera, P. E., Lynch, J. A., Rupp, T. S., and Tinner, W. 2005. 

How climate and vegetation influence the fire regime of the Alaskan Boreal Biome: the Holocene 
perspective. in press Mitigation and Adaptation Strategies for Global Change 

Trombulak, S. C., Higuera, P. E., and DesMeules, M. 2001. Population trends of wintering bats in 
Vermont. Northeastern Naturalist, 8: 51-62. 

 
SELECTED PUBLISHED ABSTRACTS FROM ORAL OR POSTER PRESENTATIONS 
Higuera, P. E., L. B. Brubaker, P. M. Anderson, F. S. Hu, B. Clegg, T. Brown, and S. Rupp. 2005. The 

relative importance of vegetational vs. climatic controls on post-glacial fire regimes in the southern 
Brooks Range, Alaska. in Abstracts of the 90th Annual Meeting of the Ecological Society of 
America, Montreal, Quebec. (talk) 

Higuera, P.E., M.E. Peters, D.G. Gavin, 2005. Understanding the origin of sediment-charcoal records 
with a simulation model. Page 18 in Abstracts from Fire and Climate Synthesis in Western North 
America, Flagstaff, AZ. (talk)  

Higuera, P. E., L. B. Brubaker, P. M. Anderson, F. S. Hu, B. Clegg, T. Brown, and S. Rupp. 2004. Paleo 
Investigations of Climate and Ecosystem Archives (PICEA): Holocene climate-vegetation-fire 
interactions in the southern Brooks Range, Alaska. Page 161 in Abstracts of the Bjerknes Centenary: 
Climate Change in High Latitudes, Bergen, Norway. (poster) 

Higuera, P. E., D. G. Gavin, and M. E. Peters. 2004. When does a charcoal peak represent a fire? 
Insights from a simple statistical model. Page 220 in Abstracts of the 89th Annual Meeting of the 
Ecological Society of America, Portland, Oregon. (talk) 

Higuera, P. E., L. B. Brubaker, P. M. Anderson, F. S. Hu, B. Clegg, T. Brown, and S. Rupp. 2004. Paleo 
Investigations of Climate and Ecosystem Archives (PICEA): Holocene climate-vegetation-fire 
interactions in the southern Brooks Range, Alaska. Page 87 in Abstracts of the 12th Annual Science 
Meeting of the International Boreal Forest Research Association, Fairbanks, Alaska. (poster) 

Higuera, P. E., M. E. Peters, and D. G. Gavin. 2004. Holocene fire-history records from lake sediments: 
improving accuracy and precision through quantitative modeling. Page 96 in Abstracts of the 19th 
Annual Symposium of the International Association for Landscape Ecology, US Regional 
Association, Las Vegas, Nevada. (talk) 

Higuera, P. E., L. B. Brubaker, P. M. Anderson, F. S. Hu, B. Clegg, T. Brown, and S. Rupp. 2004. 
Holocene vegetation, fire, and climate history from the southern Brooks Range, Alaska. Page 73 in 
Abstracts of the 34th International Arctic Workshop. Institute of Arctic and Alpine Research, 
Boulder, Colorado. (talk) 

Higuera, P. E., L. B. Brubaker, and D. G. Sprugel. 2002. Reconstructing fire regimes with small hollows: 
A calibration with tree-ring records. in Abstracts of the 87th Annual Meeting of the Ecological 
Society of America, Tucson, Arizona. (talk) 



 23 

T. SCOTT RUPP 
 
Education: 
 
B.S. in Forest Science, Pennsylvania State University, 1993 
Ph.D. in Forest Ecology, University of Alaska Fairbanks, 1998 
Postdoctoral Fellow in Ecological Modeling, University of Minnesota, 1997-2000 
 
Professional Appointments: 
 
2001 - present Assistant Professor, Forest Sciences Department, University of Alaska Fairbanks   
1998-2000 Affiliate Faculty Member, Forest Sciences Department, University of Alaska Fairbanks  
1997-2000 Postdoctoral Fellow, Dept. of Ecology, Evolution, and Behavior, University of Minnesota 
 
Relevant Publications: 

RUPP, T.S., HOWARD, R., HAIGHT, R., and A.M. STARFIELD. 2005. A genetic algorithm approach 
to spatial optimization of wildfire fuels mitigation. Forest Science. Submitted. 

DUFFY, P., J. EPTING, J.M. GRAHAM, AND T.S. RUPP. 2005. Analysis of Alaskan fire severity 
patterns using NBR metric. International Journal of Wildland Fire. Submitted. 

DeWILDE, L., F.S. CHAPIN, III, T.S. RUPP. 2005. Regional variation in human impacts on the fire 
regime of interior Alaska. International Journal of Wildland Fire. Submitted. 

RUPP, T.S., OLSON, M., HENKELMAN, J., ADAMS, L., DALE, B., JOLY, K., COLLINS, W., and 
A.M. STARFIELD. 2005. Simulating the influence of a changing fire regime on caribou winter 
foraging habitat. Ecological Applications. Accepted. 

CARY, G.J., R.E. KEANE, R.H. GARDNER, S. LAVOREL, M.D. FLANNIGAN, I.D. DAVIES, C. LI, 
J.M. LENIHAN, T.S. RUPP, F. MOUILLOT. 2005. Comparison of the sensitivity of landscape-fire-
succession models to variation in terrain, fuel pattern, climate and weather. Landscape Ecology. 
Accepted. 

KEANE, R.E., G.J. CARY, I.D. DAVIES, M.D. FLANNIGAN, R.H. GARDNER, S. LAVOREL, J.M. 
LENIHAN, C. LI, T.S. RUPP. 2005. Understanding global fire dynamics by classifying and 
comparing spatial models of vegetation and fire dynamics. In: Terrestrial Ecosystems in a Changing 
World. Edited by J. Canadell, D. Pataki, L. Pitelka. Springer-Verlag. In Press. 

HU, F.S., L.B. BRUBAKER, D.G. GAVIN, P.E. HIGUERA, J.A. LYNCH, T.S. RUPP, AND W. 
TINNER. 2005. How climate and vegetation influence the fire regime of the Alaskan boreal biome: 
the Holocene perspective. Mitigation and Adaptation Strategies for Global Change (MITI). In Press. 

KASISCHKE, E.S., T.S. RUPP, D.L. VERBYLA, and D. WILLIAMS. 2004. Fire trends in the Alaskan 
boreal forest region. In: Alaska’s Changing Boreal Forest. Edited by M. Oswood, K. Van Cleve. L. 
Viereck, and F.S. Chapin, III. In Press. 

KEANE, R.E., G.J. CARY, I.D. DAVIES, M.D. FLANNIGAN, R.H. GARDNER, S. LAVOREL, J.M. 
LENIHAN, C. LI, and T.S. RUPP. 2004. A classification of landscape fire succession models: spatial 
simulations of fire and vegetation dynamics. Ecological Modelling. 179:3-27 
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DUFFY, P.A., J.E. WALSH, J.M. GRAHAM, D.H. MANN, and T.S. RUPP. 2004. Impacts of the east 
Pacific teleconnection on Alaskan fire climate. Ecological Applications. 15(4):1317-1330. 

.HAIGHT, R.G., CLELAND, D.T., HAMMER, R., RADELOFF, V.C., and T.S. RUPP. 2004. Assessing 
fire risk in the wildland urban interface: the case of northern lower Michigan. Journal of Forestry. 
102(7):41-47. 

CSISZAR, I., C.O. JUSTICE, A.D. MCGUIRE, M.A. COCHRANE, D.P. ROY, F. BROWN, S.G. 
CONARD, P.G.H. FROST, L. GIGLIO, C. ELVIDGE, M.D. FLANNIGAN, E.S. KASISCHKE, D.J. 
McRAE, T.S. RUPP, B.J. STOCKS, AND D.L. VERBYLA. 2004. Land Use and Fires. Chapter 19 
(PAGES 329-350) in Land Change Science: Observing, Monitoring, and Understanding Trajectories 
of Change on the Earth's Surface. Edited by Gutman, G., Janetos, A.C., Justice, C.O., Moran, E.F., 
Mustard, J.F., Rindfuss, R.R., Skole, D. Turner II, B.L., and Cochrane, M.A. Dordrecht, Netherlands, 
Kluwer Academic Publishers. 

CHAPIN, F.S., III, T.S. RUPP, A.M. STARFIELD, L. DeWILDE, E.S. ZAVALETA, N. FRESCO, J. 
HENKELMAN, and A.D. McGUIRE. 2003. Humans as integral components of regional systems: 
Modeling vegetation-fire-human interactions in the Alaskan boreal forest. Frontiers in Ecology 1:255-
261.  

TURNER, M.G., S.L. COLLINS, A.L. LUGO, J.J. MAGNUSON, T.S. RUPP, and F.J. SWANSON. 
2003. Disturbance Dynamics and Ecological Response: The Contribution of Long-term Ecological 
Research. BioScience 53(1):46-56. 

 
RUPP, T.S., A.M. STARFIELD, F.S. CHAPIN III, and P. DUFFY. 2002. Modeling the impact of black 

spruce on the fire regime of Alaskan boreal forest. Climatic Change 55:213-233. 
 
Professional Accomplishments: 

• Treasurer, International Boreal Forest Research Association 12th Annual Scientific Conference - 
Local Organizing Committee 

• Moderator, Department of Forest Sciences – Special Spring Seminar Series on Fire and Fire 
Effects in Alaska 

• Chair, Department of Forest Sciences – Developing a Forest Inventory Database Workshop. 
• Co-chair, NSF/EPSCoR (Alaska and Montana programs) – Interactions among Fire, People, and 

Ecosystems in a Changing Climate: Integrating Social and Ecological Sciences with Management 
Workshop  

• Working Group Member, Global Change and Terrestrial Ecosystems (GCTE) Task 2.2.2 - Global Change 
Impacts on Landscape Fires  

• Working Group Member, Study of Environmental Arctic Change (SEARCH) - Biocomplexity 
Incubation Activity 

• Working Group Member, Arctic Research Consortium of the United States (ARCUS) - Arctic 
Geographical Information Systems (GIS) Workshop  

 
Graduate advisor: J. Yarie (Univ. of Alaska Fairbanks) 
Postdoc advisors: A.M. Starfield (Univ. of Minnesota) and F.S. Chapin, III (Univ. of Alaska Fairbanks) 
 
Current PhD students: P. Duffy 
Current MS students: M. Richmond, B. Young (co-advisor) 
 
Past Graduate Students: D. Cheyette, L. DeWilde (co-advisor), T. Kurkowski 
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JENNIFER L. ALLEN 
Regional Fire Ecologist 
National Park Service – Alaska Regional Office 
201 1st Ave 
Fairbanks, AK 99701 
Tel: 907-455-0652  Fax: 907-455-0601 
Email: Jennifer_allen@nps.gov 
 
Education: 
1996 M.S., Biology-Plant Ecology, Utah State University, Logan 
1989 B.S., Biology/Chemistry, University of Montana, Missoula   
 
Professional Experience :  
Regional Fire Ecologist. National Park Service, Alaska Regional Office. (September 2002 - present). 
Fire Specialist. Alaska Fire Service, Bureau of Land Management, Fairbanks, AK. (May 2001 – 

September 2002). 
Botanist/Forest Ecologist/Fire Specialist. National Park Service, Wrangell-St. Elias NP/P, Copper Center, 

AK. (April 1996- November 2000). 
Biological Technician-Botany/Fire, United States Forest Service,  

Flathead National Forest, Kalispell, MT. (May - October 1995; 1991; 1990; 1989).  
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APPENDIX C. – LETTERS OF SUPPORT 
 
The following four letters express strong support for the proposed project. Letters are included 
from Peter Neitlich, Ecologist for the Western Arctic National Parklands, Thomas Heinlein, 
Superintendent of Bering Land Bridge National Preserve, Randi Jandt, BLM Alaska Fire 
Service, and the Alaska Wildland Fire Coordinating Group.  



 

United States Department of the Interior 
 

NATIONAL PARK SERVICE 
Western Arctic National Parklands 

PO Box 1029 
Kotzebue, AK 99752 

(907) 442-3890 
 
December 6, 2005 
 
Joint Fire Science Board of Governors 
Joint Fire Science Program 
National Interagency Fire Center 
3833 S. Development Center 
Boise, ID   83705 
 
Dear JFSP Board of Governors, 

This letter is written in support of the Joint Fire Science Project proposal: Reconstructing 
fire regimes in tundra ecosystems to inform a management-oriented ecosystem model, 
Joint Fire Sciences AFP 2006-3 Task 1.   Noatak National Preserve is located in Alaska’s 
northwest arctic, encompassing 6.5 million acres of the western Brooks Range and the Noatak 
River drainage. 

As ecologist for Western Arctic National Parklands, I am responsible for studying Noatak’s 
ecosystem and making management recommendations for that unit’s resources. Very little is 
known about the fire history of Noatak or the surrounding parklands encompassing the park 
cluster Western Arctic National Parklands.  The lowlands of the Noatak Valley are subject to 
periodic large fires and frequent small fires. In the past fifty year over 430,000 acres have 
burned within the preserve.  Fires commonly occur in shrub-tussock tundra, sedge/graminoid 
lowlands, and shrub thickets of dwarf birch/ericaceous, alder or willow.  Shrub density has 
been increasing dramatically in northwest Alaska over the past 50 years, and most 
investigators have attributed this to climate change.  If fire plays a significant role in these 
changes, this would be an important phenomenon to understand from a management 
perspective. 
 
Likewise, post-fire vegetation succession is complex over the varied physiography in Noatak, 
but is of keen interest to wildlife managers.  In particular, the Western Arctic Caribou Herd—
a 450,000 animal herd that is the largest in Alaska—depends on both winter (i.e., lichen) and 
summer ranges in Noatak during its annual migration.  There is great concern that the winter 
range is overgrazed, but there is little scientific data on which to base the current range’s 
successional status.  A late-successional winter range may take between 80-200 years to 
develop the full complement of biomass and species that support high ungulate populations.  
A better understanding of fire-return interval—as proposed in this study—would furnish a key 
piece of knowledge on the potential successional status of wildlife habitat. 

Finally, this study would contribute significantly to our understanding of basic ecosystem 
processes in the Arctic Inventory and Monitoring Network (composed of the four WEAR 
parks plus Gates of the Arctic National Park).  The Arctic Network is in the process of 



choosing monitoring objectives, and is likely to choose vegetation and landcover as key 
indicators.  A knowledge of fire return intervals and an improved model of post-fire tundra 
response would be of tremendous assistance with these objectives.  We also believe that the 
site-specific information generated by this project will be of great utility in constructing better 
models of plant succession in the Noatak.  Thank you for your consideration of this excellent 
project.  If funded, we would offer whatever logistical support possible (housing, 
transportation, data, GIS) and will provide necessary assistance in the compliance and 
permitting of the this research study.   

Sincerely, 
 
 
 
 
Peter Neitlich 
Ecologist 
Western Arctic National Parklands 
 





 
 

 
The AWFCG believes that each of these proposals are of high quality and address critical 

search needs for wildland fire and fuels management throughout Alaska. 

hair, Alaska Wildland Fire Coordinating Group 
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Sincerely, 
 
 
 
 
 
William B. Cella 
C
 
CC: Peter Butteri 

Feng Sheng Hu 
Diana Olson 
Scott Rupp 

r Sarah Traino
  
 

  
 
                              

 
 




