


Challenges to the
Long Term Ecological Research Network

*To measure long-term ecological phenc
understand the dynamics of ecological
baseline against which to measure envire
evaluate and mitigate the adverse impa

*To enhance the spatial dimension of t
be possible to determine the conditions
learned in one location can be applied

*To expand the network of sites to repre:
Important ecosystems that are absent




Challenges to the
Long Term Ecological Research Network;
cont.

*To Increase the scope of the research pr
primary emphasis on various levels of Dit
(e.g., genetic to landscape levels) since
conclusively demonstrated that multipl
are required to understand key ecologi

*To broaden the range of scientific dis
physical sciences and the social sciences
ecological phenomena requires the inte
disciplines and because practical soluti
problems can only be developed and in
Involving these additional disciplines.




Challenges ta

Long Term Ecological Re
cont.

*To develop programs and new tech
and understanding the environmen
for testing the environmental impac

*T0 contribute to the nation’s educa
levels, particularly by providing ed
and materials directed toward mul
oriented, and problem-solving educ:




Recent Scientific Policy Dialogue
Directions for Ecological and Enviro

“New Directions Ecology has to take
sInterlinkages

*Scales

EXtremes

Consequences Rosina Bierbaum
-Partnerships ESA keynote, 1998

sAnd Assessment”

“We do not norrrr
‘Comprehensive
our discipline has &

We are just beginning to
how ecosystems function.




Recent Scientific Policy Dialogu
Challenges for Ecological and Envir

“We Need to study Biocomplexity...
...There will be collaboration and integr:
Instead of separation and strictness...
Rita Colwell,ESA keynote, 1998

“Research and the
will change in Bio

“...ascientist that cannot translate his
Into useable knowledge is not a good
citizen...

...the time of ecological scientists Sitti
Ivory towers is gone...”

Rosina Bierbaum, ESA Keynote, 199¢&




Recent Scientific Policy Dialogue Si
Challenges for Ecological and Environ

“This contract represents a commitment on the
part of all scientists to devote their Tnerg]es and
talents to the most pressing probIJ S of the day,
In proportion to their importance, in exchange fol;
public funding.” T

Entering the Century of the 'J’\/]TOTJTH’:‘TJ'E:
A New Social Contract for Science

Jane Lubchenco (Sciencl



How Is LTER Meeti
challenges”

Objectives of this pres

To provide diverse examples that de
LTER Network is meeting these challe
. Science—Addressing important que
. Leadership—Setting the standard f
science

. Education and Training—Facing Ne
. Multi and interdisciplinary efforts—B
Network Research
. Outreach—Putting LTER knowledge
management and policy decision mak




24 sites comprise the LTER Network r
Alaska near the arctic circle to An
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Growth of the LTER Network 1980-2001

The LTER Network
has grown to 24 sites
since its inception in
1980. Each site is
funded and revieweld
separately on six A S
year cycles. A
The network as a
whole is reviewed
every five years.
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1980 1985 1990 1995 2(#



Computational Infrast

_.d.r‘ =
SBSC

The LTER-hyper-SRB project is to design and impI

collections management system for the LTER hype :
products. This system is being built using the NPA !
available at SDSC, specifically, the high performance
system (HPSS), the metadata catalog (MCAT), and th

resource broker (SRB).



In the past 4 years the Netwo

18 to 24 Sites
«270 to more than 40]
720 t0 1114 Scientists

*25% to 35% women




LTER Site Profiles (1995-1998)

Number of Pls
Ave. $/PI (x1000)
No. of Institutions

Effective Overhead Rate (%) 2

% spent on Infrastructure

% spent on Local Economy 56

Graduate Students
Undergraduate Students

L TER leveraged resources
Non-P1 scientists at the site

15
217
0.

21

17
15
al
23




LTER is Increasing the nu
regularity of Network-level
science and synthetic act

Annual Science Themz¢

«1995 - Biodiversity and Net Primary Pro
«1996 — Scaling up to Regional-level Inv
«1997 - Climate Dynamics and Ecological F
«1998 - Social and Economic Integration |
Disturbance and Recruitment Dynamics
«2000 -

«2001 - Terrestrial - Aquatic Interactions




LTER All-Scientists M

Through “Special Sessions” at Ecolof
America Annual Meetings, LTER has ¢
mechanism for conducting synthetic

«1999-“Planning for Serendipity”, anc
North American Regional LTER Net
«2000-“LTER All Scientist Meeting”
«2001- “Integration of the natural an
LTER sites,” “Scalable information sy
of Research on Biogeochemical Cycle
and “GCTE/LTER Collaboration on Re
on the Role of Biodiversity in Ecosyst




Standing Committees form smaller closer
communication groups, which increase the
Involvement of site scientists “n Network

activities and Cross-site efforts
Climate
Publications
Education*
Social/Economic Integration®
Information Managemen
Technology
Synthesis
Graduate Student

*recent additions




Education -
Schoolyard LTER

Supplemental funding ,......«.

enhances LTER site k- 12

outreach and educatlon
programs... :

LTER Scientis
Interact regule
with hundreds
12 schoolteac
and thousands
students...




Maximum and Minimum Temperatures
Joy Elementary Schoolyard LTER
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Schoolyard
LTER

PLANT PLOT 1 PLOT 2 PLOT 3 PLOT 4
control control restored restored

PANICUM SP 1750 1600 20 3

HELENIUM SP 89 29 6 2

SOLIDAGO SP 20 21 0 4

CORNUS SP 5 10 4* O

* The dogwoods were planted as part of the restoration project.




Four estuarine sites recently
added broaden scale of cross-
Site comparisons...

Georgia Coastal Ecosystem
LTER e it

g d." B3
Santa Barbara Coastal
Ecosystem LTER

Florida
Coastal

Ecosystem
L TNER:

e

Plum Island Ecosystem LTER



Two new sites added in 1998 expand t
scope to include multidisciplinary stud
of human dominated ecosystems

Central Arizona -
Phoenix

B Baltimore
: Ecosystem
i Study



Regionalization — scaling up adds dimension to the Coweeta
LTER site

West Virginia

Kentucloy

Tennessee

Little Tennessee
The Coweeta v

LTER WO | A g i
Regionalization Sl Seeyor Al e
Study e e A — Upper French Broad

North Carolina

South Carohna \
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Regionalization — scaling up adds dimensio
North Temperate Lakes LTER'SIte

Madison Lakes Region Trout Lake Region

Mendota %ﬂ -

Lake .ﬁ/
Wingra

Lake

7 stream Monona

e lake
1 watershed

0 10 20 km
™




. [l potential shortgrass

:,} steppe
i
[ corrent grassland [ sand percent
represented by SGS-LTER
I temperature zone
represented by SGS-LTER I clay percent
i) represented by SGS-LTER
[ precipitation zone
represented by SGS-LTER B potential grassland
of the ceniral 11.5.

Figure2.6: Realm of Inference for the SGS-LTER Bite. The center map showrs results of an analysis to determine the area within the shortgrass steppe that the
SG3-LTER siterepresents. Maps uzed in thiz analysiz (following methods of Burlee and Lavuenroth 1992) are: (A) curent grassland (Land Uses Land Cover, 1982)

)
(B anmial tamperature rangn e from §.44 1o 11.684 degress Celcius, pad (0 mean annual precipitatipn rangingerom 100 to §00 rmm (CLIMATEDA
shREHGI i Aation = e dling: tp-addsdihension to-the

Survey 1 Wt A5T ., 19%d). By intersecting temperature, precipitation, san ent, Elay percent, and potential shortgrass steppe vegetation, the realtn o

inference for the SGS-LTER siteis deﬁg.ﬁs Cff.f ngﬁémgfé 8 gmkETEeRﬂ gli\\'fﬁellow) grassland fall within this area.




Average Grain Yield
for the Central GGrasslands

Fi

Grams Carbon
ISguare Meter

{ B o100
B 100200
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1 300-400
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[] Rangeland

Modeled
Average
Grain Yield
for the
Central
Grasslands

Short Grass
Steppe LTER




REGIONAL SCALE ANALYSIS AND

NAHNAL CENTER FOR ENVIRONMENTAL RESEARCH

I Office of Research and Development
U.5. Environmental Protection Agency

(This RFP was a direct result of EPA representatives atte
Network Science Meeting on Regionalization at Harvard ﬂ

see http://www.Iternet.edu/hfr/research/reg‘ /intro.htm)




Background:
Regional Scale Analyses

Ecologists have learned a great deal about systems and how they
function by long-term studies of individual locations. Research
conducted at the Long-Term Ecological Research (L TER) sites
(funded primarily by the National Science Foundation) Is
outstanding among the many examples of these types of studies. A
lingering question, however, from studies of this nature Is the
extent to which the findings from the single site can be
extrapolated to broader areas. Determining the
"representativeness' of the site Is one approach toward creating

regional scale analyses from site studies. Knowledge of the

important system drivers at the Site IS generally needed along

with a knowledge of how those drivers are distributed over
broader geographic areas containing apparently similar types of
systems.



LTER serves an important role in
facilitating cross-site synthesis

The power of the LTER H
approach to science Is the e
compare similar processes (€ l!
production or decompositio
matter) under different ec
conditions. As a result, LTE
are able to understand how
ecological processes operate «
rates and in different way
different environmental c«




authorships

Oxford - LTER Synthsis Series
Published: nes
Konza/Tallgrass Prairie

*Soil Methods

*Alpine Ecosystems/Niwot Ridge

In Final Stages: Other
Drylands Biodiversity
North Temperate Lakes *Hubbard B

o *McMurd
*Virginia Coast P

. : ! *Palmer

*Kellogg Biological Station
«Sevilleta
Harvard Forest
*Toolik Lake
eLuquillo




LTER Demonstrates
to Broadening tl
Ecological Re
through Particip
Ecological Resear

I[LTER = GTOS, GT-NET
FLUXNET

‘NERR ‘
USDA Forest Service and /UVB |
Organization of Biological Field S
«San Diego Supercomputer Center




The LTER Network Hz
scientific community
the traditional resear

Short Term Studie
Small Scale Studies
Single Scale Studi
1-2 Species Studies
Few Variable Studies
Single Discipline S
Inadequate Informe




The LTER Network recognizes that modern
ecological science must be...

. Complex - many Interacting factors are
Involved In ecological processes

. Dynamic - varies over time in complex
ways

. Spatially variable - exhibits different
patterns at different scales

. Biologically diverse - complex assemblages of
thousands of species

and
. Interdisciplinary research is essential



L TER Science Involves Comprehensive
Site Research That Integrates ...

Many Tempo
and

Many Spatial |

and
Complex Species Assemb

Multiple Discl

and
Archives the Data for FUL



The LTER
Message:  |_ong-term research Si

Intensive activitie
Individuals from ma '|
working on commo
facilitates integ E

Informati m ’

The LTER SITE BE
A RESEARCH PLA QRJ\/J

LN
(ENVIRONMENTAL OBS F VATOR’ ’




Long Term EcoO
Research Sites ¢
research platforms fc
International ac

e |LTER
e GTOS
 DIVERSITAS, IE
 |GBP,GCTE
e NoLimits




JEiIe Edit “iew Go Faworites Help |

le-=2-00 @ @38 R AEH
Jﬁaddress &1 hitp:/ feewewe fao.org/ gtos /Home. htrm j JLinks

GTOS

Global Terrestrial Observing System

=it
@glﬂ:"‘ About GTOS: Francais  Espainol

© About GTOS @ How does it work?

Background information: what is GTOS, what are the objectives... GTOS structure, collaboration with G(
0 GT-Net 0 News |
Global Terrestrial Observing Network: scope. structure, Programme support, GTOS meetings.
activities...

0 TEMS meta-database 0 Documents

Information about registered sites through the Terrestrial On line access to GTOS publications..
Ecosystem Monitoring Sites meta-database...

0 Links 0 Please register!

Interesting environmental links on the Web... ...to receive notices on GTOS develop
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|
@] |_|_|_|£ Internet zane




Project

GT-NE
GLOBAL SA
TERRESTRIAL y

OBSERVING
SYSTEM

¢ The GT-Net will undertake projects which demonstrate the effec
by generating data sets which are useful in studying global chan

¢ This will serve as atest bed for collaboration among networks a
exchange, and obtaining the experience needed for a further deve
network.




GTOS - NPP

Regional Global

\ ' i A
Land Covrﬁ:a . Land Cover .
Daily weather
h 4 w
LA“._L“ LsAaItellite
Nﬂopdal < > NPmPaas Ngaﬁ:'allitu
Agriculture, -
range, NEP
forest yield Txnet .
I‘ h J k J
Regional
I | Carbon
land manager, G ol;nao :::sbo
policy maker




An example of global Net Primary Production (NPP) that
will be produced from the Earth Observing System (EOS)
every 8 days at 1 km.

GLOBAL NET PRIMARY PRODUCTION, 1987

{From daily climata, NDWVI-LAI, BIOME-BGLC)

(kpimiatyri

Reasphdion: 161 Lablon

These data will be invaluable for scaling of ecological research and
land management, but first need global field validation. (see
Running et al., 1994, and Justice et al., 1998 for details).



An example of global Leaf Area Index (LAI) that will be
produced from the Earth Observing System (EOS) every
8 days at 1 km.

00 10 20 30 40 50 6.0
M

GREEN LEAF AREA INDEX

These data will be invaluable for scaling of ecological research and
land management, but first need global field validation. (see
Running et al., 1994, and Justice et al., 1998 for details).



produced from the Earth Observing System (EOS) every
8 days at 1 km.

scabe: Sx8 km
galelite dala fom KOALAVHRER, 15845

Barren/sparse Shrubs Qrass Brdif Dec-Bral  Evg-Brdif  Ewg-Malf
v egelation cereal crops forest torest forest

These data will be invaluable for scaling of ecological research and
land management, but first need global field validation. (see

Running et al., 1994, and Justice et al., 1998 for details).




A generalized FLUXNET tower configuration diagram
showing key carbon and water fluxes measured. Atmosf

measurements, automated surface spectral measureme
stable isotope sampling can all be accommodated into t

FLUXNET CONFIGURATION
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Knowledge and Distributed
Intelligence
(KDI)

“... will link the biocollections and species databases
of the systematic community (more than 15 million
digitized records), the ecosystem databases of the
ecological community, and the geospatial,
computational and analytical tools at SDSC. This
research will be performed in collaboration with the
U.S. Long Term Ecological Research (LTER)
Network and the National Center for Ecological
Analysis and Synthesis (NCEAS).”
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74 Operattonal Connections
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Six LTER Sites Utilize US
Service Land through a
Memorandum of Unde

HJ Andrews Experimental Forest
Bonanza Creek

eBaltimore Ecosystem Study
Coweeta

Hubbard Brook

eLuquillo Experimental Forest
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NOAA's National Estuarine Research Reserves
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The U.S. Department of the Interior

“ParkNet

Cooperative Ecosystem Studies
Units






EPA
—

SERDP

Strategic Envircnmental Research
and Development Program

Improving Mission Readiness Through
Envircnmental Research




DEPARTMENT OF DEFENSE LANDS (> 640 ACRES) H
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L ONG TERM ECOLOGICAL RESEARCH SITES ®

+ ".'I
L

t
1‘ m

‘1 '16

(" v i : 20 FL-3 =
X ‘15"

5' i . ..-u
A VI .19 . = 3 . . -

2 ] - ey
£
” -
4, ";
K ey,



Global Fiducial Program

Archived, “classified”, sate
sites operated by different

After expected declassifice
future, these sites will have
record of phenomenal imag

John Vande Castle of the
has the secret clearance to
acquisition of this imagery




UVB Radiation Monitoring
National Network
USDA




Sun Photometer
Network

Collaboration with
NASA
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The LTER Network
IS becoming increasing recognized for:

*The combination of fundamental anc
efforts
*The infrastructure allowing other res
Independent and collaborative ‘
*The more than 1100 scientists direct
*The academic+federal scientist tea |
research
*The participation in agency monitol
research programs







Entering the Century of the Environment:
A New Social Contract for Science

Jane Lubchenco (Scien

“We believe the LTER Network can
make a meaningful contribution te the
Century of the Environment and th
“Social Contract for Science™
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