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Concept:

conditions annually.

biotic and abiotic data sources.

Issue:

injuries are likely.

Forest Heohh Monﬁormjg;

» Determines status, changes, and trends in forest
» Uses ground plots and surveys, aerial surveys, and other

> Develops analytical approaches to address issues on
sustainability of forest ecosystems.

> Field results delayed 12-24 months; interpretation only
after well-defined patterns emerge.
» Managers need advance warning of when and which

Objective and Goals of
Current Project

Trend Analyses

Thaw-Freeze Severity

Merrill, Wi Trends in thaw-freeze
[ I—— and extreme cold
— Regmion occurrence and

severity are being
analyzed. Note the 15-
20 yr. cycle in thaw-
freeze severity

at Burlington, VT and
Merrill, WI. Identifying
periodicity can
improve predictability.
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Objective:

To predict forest health outcomes
using physical data on weather,
climate, and air quality.

Goal 1:

Develop a series of climate
indicators that evaluate changing
risk to forest health.

Goal 2:

Develop formal decision support
system to assist managers in

Project Approach

Develop archive of GIS maps
of FHM, climate disturbance,
and air quality data.

Focus initially on two
symptoms: Crown dieback
and Bioindicators.

Design and test a series of
climate indices to correlate
with FHM data.

Develop an early warning
capability.

making timely and accurate
choices.

Crown Dieback, Extreme Cold,
and Thaw-Freeze Patterns

Crown dieback patterns have been mapped for years 1994-1998 for the
north central and northeastern U.S. Shown below is the 1996 dieback
pattern compared to the 1994-1998 average dieback for the north central
U.S.
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Extreme cold patterns have been mapped for years 1950-1998 for the
north central and northeastern U.S. Shown below is the 1996 extreme
cold occurrence (T < -30C) compared to the 1950-1998 average.
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Thaw-freeze patterns have been mapped for years 1950-1998 for the
north central and northeastern U.S. Shown below is the 1996 (Dec.-
Mar.) thaw-freeze occurrence (+10C/-10C) compared to the 1950-1998
average.
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Decision Support System

The proposed Forest Health
Decision Support System would
consist of a series of models that
Forest Health Decision captyre hi.Stori.caI.Observa.ti.ons I
Support System relationships linking specific FHM
eE Symptoms to climate, air quality,
and other parameters known to
result in injury or damage to the tree
population. It would also tap into
several streams of real-time
information such as weather and El
Nifo-Southern Oscillation (ENSO)
forecasts, and on-going FHM
observations. The output would
identify the nature, location, and
levels of risk to forest health, and
suggest some options for action.

ENSO forecasts provide the exciting
possibility of assessing risk 3 to 6
VITURATE FAEO 17 ETNing months in advance of actual
i weather conditions. There is

evidence that dieback in the
Northeast is strongly affected by
ENSO. Prior to 1976, recovery
Recovery Eve La Nina tended to occur in La Nifa years,
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persistent, severe El Nifios in and

after 1976, dieback was over twice
historical (pre 1975) levels. An
example of an ENSO-based forecast
(Winter 2002) is given showing a
colder than average winter season.
Further work is required to translate
J : the forecasted seasonal anomalies
| W f 9 into forecasted frequency and

T L L o 5 S severity of extreme cold and thaw-

freeze events.
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Prediction of Forest Health Outcomes Progress to Date

arted in the Spring of 2001. 1t proposes to
rate and ar quality indicators that quantify
th

erage (10 tha ez
The concept s, thatin additio ihasa frequencies in 199 were also over 3times hei long-term norm.
edinuries
ime risk

We are proposingto develop an on-ine
ates

o treesis

The staegy s tosrt small (two symptoms, 2-3Stakes) and to the Northeast, that EN: nar

develop, test, and refine amethod hat can be applied in ther Osdilatiors enable 3to 6months advance waming df certainkinds of

regions and inchide additional symptoms dimatic stress. The objectiveis to achieve early waming of potental
health problems andtes the system under cperational conditions
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