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The International
Union of Geological
Sciences, through its
Commission on Geologi-
cal Sciences for Environ-
mental Planning, has
developed a checklist of
geoindicators of rapid
environmental change to
be published shortly as
part of a monograph
outlining the scientific
and policy background
and including a series of
reviews of key geo-
indicators. Meanwhile,
the checklist itself is
available via the Interner
at htp://www.gerio.org/
geoltitle. el

For more information:
Dr. A.R. Berger, Chair,
Geoindicators Working
Group, 6G04/480-0840.

The fiscal year 1997 budget request for the U.S.
Geological Survey of $746.4 million provides a net increase
of $15.9 million over the FY 1996 Conference level
approved under the April continuing resolution. Specific
components of the increase include $6.8 million to meet
the high-priority science needs of Interior land managers,
an expanded Cooperative Fish and Wildlife Research Unit
System, and increased access to natural resources informa-
tion; $2 million to cover residual costs for unemployment
and workers compensation payments for former employees
of the U.S. Bureau of Mines; and $5 million to support the
use of classified data by civilian agencies and scientists for
environmental applications. v

The USGS budget for FY 1997 also includes about $10
million in offsetting decreases and increases. As part of the
continuing efforts to implement Phase II of the reinventing
government effort, the USGS is eliminating geothermal
assessment activities (-$2.2 million), streamlining informa-
tion dissemination services (-$2.2 million), eliminating
low-priority data collection and analysis work on water

In a truly collaborative effort, a large remote sensing
and field campaign is scheduled for the Spring 1996
snowmelt season at the Niwot Ridge/Green Lakes Valley
LTER site and at nearby Loch Vale Watershed in Rocky
Mountain National Park. The objective of the campaign is
to provide a comprehensive regional dataset for ongoing
research concerning the responses of alpine hydrology and
ecology to changing snowpacks. The effort includes
contributions from: the NASA AVIRIS Program, the
NASA EOS IDS project “Hydrology, Hydrochemical
Modeling and Remote Sensing in Seasonally Snow-
Covered Alpine Drainage Basins”, NOAA’s National
Snow and Ice Data Center (NSIDC), Analytical Surveys,
Inc. (ASI; a commercial photogrammetric surveying and
mapping firm located in Colorado Springs, CO), the
National Biological Survey (NBS), the National Park
Service (NPS), and the USGS Water Resources Division

The remote sensing acquisitions will include a three-
flight AVIRIS, Thematic Mapper Simulator (TMS), and
high-altitude CIR photography time series of the region in
April, May, and June (provided at no cost by NASA),
three Landsat TM scenes (provided by NSIDC), and a
time series of five to six low-altitude black and white aerial

photography (provided by the EOS IDS project). ASIis

wrces (-$1.1 million), and eliminating federal funding
grants to the Water Resources Research Institutes

£.5 million). The savings realized from these program
nges would be applied to strengthen the Federal/State
»perative Program to address national water issues

.5 million) and to support four new program directions
slving urban hazards ($1 million), drinking water and
lic health ($1.4 million), a digital national atlas ($1
ion), and a framework for geospatial data ($2 million).

The budget reflects an increase over previous years as
grams of the former National Biological Service are
srbed within the USGS, as well as part of the mineral
irmation program of the former U.S. Bureau of Mines.
: “new” USGS will begin FY97 with 10,700 employees
king on projects involving water, earth and natural
wirces in all 50 states and Puerto Rico.

For more information: Karen R. King, USGS Public
iirs Office, 703/648-4460

1ating their services to produce a high resolution (10 m)
ital elevation model of the Niwot site (NWT), which

| be used in subsequent analysis and modeling using the
10te sensing data.

The remote sensing data coverage will include the
ire alpine region of the Colorado Front Range,
luding Rocky Mountain National Park. Field surveys
yporting the remote sensing data acquisitions will be
formed at the Niwot site by NWT, NASA, and EOS
sonnel, and at the Loch Vale site by NBS, NPS, and
GS personnel. The contributed remote sensing and
‘M data alone is valued at -$125,000.

Immediate uses of the campaign data will include
yw water equivalence and snowmelt modeling, and
ther development of algorithms to retrieve snow surface
ormation from remotely sensed imagery. The snowmelt
ormation will in turn be used as inputs for research on
schemical and biogeochemical controls on the solute
1tent of surface waters. Other potential uses of the data
lude examination of vegetation/snowpack dynamics and
retation biomass studies.

For more information: Don Cline, dCline@LTERnet.edu
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A network information system (NIS) working group
was established at the August 1995 LTER Data Managers
Meeting in Snowbird, Utah to design and develop an
LTER-wide information system that facilitates cross-site
data exchange for inrersite research with the capacity for
seamless information and data queries. The primary
objectives of the effort are to: increase the utility of the
existing network and site information systems; and increase
access, query, and retrieval capabilities on intersite data.
The multidisciplinary group includes LTER data managers,
principal investigators, and members from the research
community at large.

The group has begun the process of developing a design
document (available via W at hegp://lternet.edu/is)) and
establishing a preliminary work plan for development and
implementation of an LTER Integrated Network Informa-
tion System. The envisioned system will be a distributed
system using advanced client/server network tools,
independent of computer platform, ensuring the system is
useful into the coming decade. In addition, the group will
strive to integrate site-level information systems, not
replace them.

The effore will focus on advances in the query and
retrieval system that will facilitate: (1) searching for data
available anywhere in the LTER Network; (2) combining

_ A workshop will be held at the H.J. Andrews Experi-
mental Forest from May 1-3, 1996 involving LTER
scientists and NASA collaborators. The focus of the
workshop is standardization of combined field, modeling,
and remote sensing methods across the LTER Network for
creation of biophysical spatial data layers at the LTER site
level, and on comparison of these with data layers created
at the global scale by NASA scientists. The workshop will
help to kickoff a study partially funded by NASA’s
Terrestrial Ecology Program in the Office of Mission to
Planet Earth, in which 14 LTER sites and NASA’s MODIS
Land (MODLAND) Science Team are involved. Primary
biophysical variables of interest include land cover class
(LCQ), leaf area index (LAI), and aboveground net
primary productivity (NPP). Each site has defined a
minimum 100 km? area for which these data layers will be
developed at a grain size of 25 m. Several methods are
proposed for estimating each of the three biosphere
variables at all sites, and these will be used to help establish
error bounds on the variable estimates. A number of
different strategies are proposed for spatially aggregating

| analyzing data from different sites; (3) answering
1dardized information requests; (4) building economi-
query systems for specific projects; and (5) building
lysis and display tools that are intuitive to researchers.

ns for 1996 include:

a review of the basic design and implementation
strategy,

establishing participation by intersire and synthesis
groups,

adoption of metadata standards for ecological data,
and

beginning the development of the “distributed”
LTER all-site bibliography.

While the mission is to meet the research needs of
ER scientists, the information system will be available
1 broader community of scientists.

For more information: James Brunt, Sevilleta LTER,
unt@LTERnet.edy; Rudolf Nottrott, LTER Network
Yee, rNottrott@LTERnet. edu

fine-grain site maps to a coarse grain (1 km) so that

y can be compared to maps of the same three biosphere
iables developed by the MODLAND Science Team.
This coordinated, multi-site grain-size aggregation

rcise presents the opportunity to grapple with one of the
st vexing current problems in ecology, that of the effects

estimates of important biosphere variables of scaling
m a fine grain to a coarse grain. Several methods are

yposed for addressing this issue, including the calculation

zeostatistical and landscape metrics. The intent is to

wracterize the sites, in terms of the LCC, LAI, and NPP at
eral spatial scales to elucidate similarities and differences

ong the multiple sites and biomes and between the

DDLAND maps and site maps. The workshop is a crucial

p in the future development of LTER and NASA

)ygrammatic and science interactions.

For more information: Warren B. Coben, 503/750-7322,
Johen@L TERnet.edu
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northeastern United States may depend more on historical
patterns of land-use and disturbance than on current rates
of N deposition.

A major value of the LTER program is the ability to
detect and evaluate the consequences of unusual events and
environmental conditions. [n Central New England the
summer of 1995 was marked by an extreme mid- to late-
summer drought that resulted in the wilting and premature
leaf fall of many understory trees and herbs, extreme soil
moisture deficits, and some unexpected consequences on
forest net ecosystem exchange detected at our Environmen-
tal Measurement Station tower. Bill Munger and Steve
Wofsy reported that the net uptake of carbon was similar or
slightly greater than in previous years, as depressed
photosynthesis rates were counteracted by greater declines
in ecosystem respiration. Kathy Newkirk, Jerry Melillo, and
Eric Davidson documented that soil respiration rates fell
precipitously as the drought intensified. Interestingly and
atypically, poorly drained sites and trenched sites without
roots had the greatest respiration rates, presumably due to
higher soil moisture. Oaks studied through the drought by
Jeannine Cavender-Bares and Fakhri Bazzaz varied in their
response by size class: seedlings had a much greater
depression of photosynthetic activity than overstory trees,
which were more deeply rooted and able to tap deeper
stores of moisture. Apparent species differences in the
ability to tolerate the drought suggests that overall species
composition, as controlled by land-use and successional
status, may have a large influence on overall forest response.

Scaling these observations up Dave Fitzjarrald indicated
that positive feedbacks may exist berween the vegetation
and climate during such a drought period; associated with
drought-induced water stress are an increase in bulk canopy
resistance to water vapor, decreased evapotranspiration, and
a decrease in water vapor in the atmospheric boundary
layer. These conditions restrict cloud formation, resulting
in increased afternoon temperatures, increased plant stress
and a lifting of the condensation layer in the atmosphere
and further decrease in cloudiness. As a result of our long-
term series of measurements, this change in cloud forma-
tion, as well as plant to ecosystem responses to this short-
term climatic event, were readily detected.

The annual symposium, along with monthly s¢ience
meetings, enable the LTER program to synthesize and
summarize major findings and to highlight the connections
between long-term studies and short-term responses.
(Copies of the symposium abstracts are available on
request.) We invite other scientists and students to join us
in these collaborative efforts.

For more information: David Foster, 508/724-3302,
dlioster@L TERnet.edu

Researcly Approaches

1. Reconstruction of ecosystem dynamics using paleoecol-
ogy, historical ecology, and modeling to evaluate long
term trends, to study infrequent processes, and to
understand the development of modern conditions.

2. Measurement of modern ecosystem structure, composi-
tion, processes, and dynamics on permanent plots,
through remote sensing, and through eddy flux measure-
ments of atmosphere-biosphere exchanges to define
current conditions and rates.

3. Experimental manipulations of ecosystems to evaluate and
compare patterns of response and to collect integrated
measurements on multiple processes.

1. Controlled environment studies of plant and population
response to specific environmental change.

5. Integration through modeling, comparative studies,
monthly meetings, annual symposia, and synthetic
products.

5. Application to ecological theory, conservation biology,
environmental policy, and forest management.

Spatial Sciles of Tivestigation

1. Plot-0.1 km

1. Site - 1 km - Harvard Forest

2. Landscape - 10 km - Petersham, MA

3. Sub-region - 100 km - Central Massachusetts

4. Region - 1000 km - New England and adjacent New York

Disturbanices, Stresses, aived Enviromnenial
Processes Investiguted

. Climate change

. Windstorms and other environmental extremes

Fire

. Native and introduced pathogens

. Land-use: aboriginal, European, and current
. Nitrogen deposition and nitrogen saturation
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Edlucation Dintegrared with Rescarch

1. Summer Research Program for Undergraduates and
Graduate Students (25-30 students/yr)

2. Informal Education Program through the Fisher Museum
(>5,000 visitors/yr)

3. Graduate Programs through diverse institutions at the MS
and Ph.D. level (10-20/yr)

4. Bullard Fellowship Program for mid-career Scientists
(4-8/yr)

5. Conferences, Symposia, and Workshops (>500 partici-
pants/yr)
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Figure A. Ci

Streamflow Hydrology ai Five LTER Siies

Hydrology is a critical component of all ecosystems.
Water moving through hillslopes and stream channels links
terrestrial and aquatic ecosystems, drives nutrient cycling
processes, and governs geomorphic and fluvial disturbance
processes. Streamflow monitoring is a component of
research at 11 of the 18 LTER research sites, and four sites
have climate and streamflow records spanning more than
30 years. This article describes preliminary results—
supported by a 1995 LTER Network Office graduate
student travel award—from an ongoing comparative study
of streamflow hydrology at four LTER sites: H.J. Andrews
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(AND), Coweeta (CWT),
Hubbard Brook (HBR),
and Luquillo (LUQ), as
well as Caspar Creck (CC),
a U.S. Forest Service
Research Forest in
California’s Coast Range
(see table at right). These
sites were selected because
they have contrasting
hydrologic characteristics
and well-documented
long-term streamflow and
climate records. It is
hoped that approaches
developed in this scudy
will be extended to
examine other sites’
long-term streamflow
records.

Streamflow patterns
from undisturbed
watersheds differ
markedly among these
five sites, reflecting
differences in climate anc
vegetation (see table and

figures). At CWT, HBR,

1 LUQ, precipitation is evenly distributed throughout
year, whereas precipitation at AND and CC occurs
dominantly in winter (Figure A) (McKee and Bierlmaier
37, Swift 1987, Ziemer and Albright 1987, Federer et al.
70). This distinction produces relatively constant

nthly streamflows at CWT and HBR, but much higher
iter than summer streamflows at AND and CC (Figure
AND and HBR also have a seasonal snowpack, whereas
¥T only occasionally receives snow, and LUQ and CC

k snow. Melt of the seasonal snowpack contributes to
longed high spring streamflows at AND and a rapid rise
spring streamflows at HBR compared to CWT and CC
gure B). Forest canopies at CWT and HBR are

ninated by deciduous broadleaf vegeration which
nspires throughout the summer months, whereas forest
wopies at AND and CC have evergreen coniferous
cetation which may rranspire little during dry summer
nths. Potential evapotranspiration greatly exceeds
cipitation in the summer at AND and CC (Bierlmaier

1 McKee 1989, Swift et al. 1975), whereas summer soil
isture deficits are smaller at CWT and HBR (Federer
32).

The availability of these high-quality long-term
:amflow data provide the opportuniry to address a

mber of process-based hypotheses relating hydrology to
logy at long-term ecological research sites. For example,
st-disturbance vegetation succession may differ among

s and produce contrasting post-disturbance streamflow
terns. Life history strategies of aquatic organisms and
:am community structure may be related to streamflow
iability at annual, seasonal, storm, or diurnal time scales.
ierient fluxes may differ among sites according to the
wtive importance of rare, large precipitation and
:amflow events. A two-year collaborative project is
rently under way to further compare streamflow data
ong these five sites.

Reed Perkins, H.J. Andrews

Climate and Vegetation Characteristics of Five Long-Term Streamflow Monitoring Sites

Site Location Climate Vegetation

H.J. Andrews Oregon winter rain/snow, old-growth Douglas-fir forests
summer drought

Coweeta North Carolina winter rain, summer rain oak hickory forests

Hubbard Brook

Caspar Creek

Luquillo

New Hampshire

California

Puerto Rico

winter snow, summer rain

winter rain,
summer drought

“winter rain, summer rain

northern hardwood forests

second-growth Douglas-fir,
coastal redwood forests

sub-tropical and lower
montane forests
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CEDAR CREEK

Two papers reporting
results of the Cedar Creek
LTER biodiversity experi-
ment (see Tilman et al.
1996 and Tilman 1996 at
left) captured interna-
tional, national and local
media attention. The
Nature paper was featured
by British Broadcasting
Corporation (BBC)
World Service Radio and
BBC Science Magazine
and was translated into 15
languages and broadcast
worldwide, National and
local coverage included:

“Biodiversity is root of
environmental growth.”
T. Meersman, [Minne-
apolis] Star Tribune, Feb-
ruary 22, 1996, pg. B3.

“ Ecosystem’s produc-
tivity rises with diversity
of its species.” C.K. Yoon.
The New York Times,
March 5, 1996, pg. B8.

“The importance of
biodiversity.” B.F. Vento,
House of Represenatives.
Congressional Record
Vol. 142 No. 3, March
13, 1996.

“Biodiversity is a
boon to ecosystems, not
species.”A.S. Moffat.
Science 271:1497.

U.S. LTER - LMER
During a visit of U.S.
LTER and LMER
scientists to Spain and
Portugal, the LTER
model and program
received coverage in two
Portugese papers, Correio
da manhi (March 12, pg.
8) and Didrio de Noticias
(March 12, 1996, pg. 17).

PALMER STATION

Palmer’s Bill Fraser
participated in a week-
long interactive K-12
science curriculum project
(“Blue Ice: Focus on
Antarctica”) in conjunc-
tion with the “24 hours in
Cyberspace” Internet
project in February 1996.
See Blue Ice’s web page
for some of the results:

hetp:/fwww.usinternet.com/
onlineclass/Bl/blueice. html







