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@ Motivation

Local Climate Analysis Tool (LCAT)
Introduced in July 2013, enables studies of
climate change impacts at the local level

LCAT provides access to local and regional
data and analysis methods recommended
by NOAA subject matter experts for
application at the local level

LCAT users require uncertainty and
significance of parameters estimated from
short and imperfect time series




What is LCAT?

LCAT uses principles of Artificial Intelligence to connect
humans with computing capability to apply data and
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LCAT functions and features
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Hinge: best fit linear trend for 1976-present anchored on
the best fit linear trend for 1925-1975

Optimal Climate Normal (OCN): 10-year (temperature) or
15-year (precipitation) moving average

Exponentially Weighted Moving Average (EWMA):
heavier weight on last optimal period, for temperature:

A)W = ( 2 ]* (T_'ﬁ.,)w — ?'Cﬂ,year )+ [] - 2 ]* A}W \» Where N =10 years

N+1 N+1

A, g =+ (A — A in for1om 2000)

Optimal variation of OCN — under development
Ensemble: provides average and spread due to methods

Significance of each method is measured by Root Mean
Square Error (RMSE) — the smaller the error the better fit




@ LCAT trend-fitting techniques

Best used for
temperature and

temperature-derived
variables such as
Degree Days

Can be used for any
variable

Can be used for any
variable

What is current climate
change?

What is the change in the
climate normal?

What is the change in the
most recent climate
normal period?

The slope is the measure of
the warming or cooling rate

Indicator of how the mean
value is changing; mean does
not indicate the most likely
value to occur

Indicator of how the mean
value is changing; mean does
not indicate the most likely
value to occur




Rate of change (ROC) in climate time series is the slope
of the hinge or the linear regression line fit to the trend-line
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@ Rate of Climate Change

Analyzing present climate change, to obtain the most robust
result (unimpaired by temporary variations and gquestionable
record coverage) LCAT uses 1940 for beginning year

1940-2014 Jan-Feb-Mar Average Temperature
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® Local Rate of Climate Change



http://www.cpc.noaa.gov/trndtext.shtml

Local Rate of Climate Change
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Climatology is currently the main driver of many climate-sensitive
decisions

Guidance to users:

1961-1990 Climo = 48.6°F
1971-2000 Climo = 49.4°F

1981-2010 Climo = 50.0°F
OCN-15 2014 =50.5°F
Hinge 2014 = 51.4°F

Incorporating ROC into decision making provides additional
Information on magnitude of the change

Understanding confidence of ROC is critical for decision makers



Slope confidence intervals
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Signal to noise ratio evaluates climate
change impacts in comparison to climate
variability

ROC[CC]
RMSE[CV]

The B unit is fraction of change over years

Factor 3 =

Example: if = 0.05 (very steep change), it
Implies that climate change will be as large
as climate variability today in 20 years, and
double in 40 years




ROC significance
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The greater the
variability of climate
element, the less the
climate change impact

This example:

ROC =-0.9 change In
PDI in 30 yrs

3=0.012
CC=CV in 83 yrs
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® Trend adjustment in CV studies

Hinge Trend ROC -- 4.41 Degrees F per 30-year period

* Applies the trend to the historical
record such that decisions can be
based on the changing climate
rather than unadjusted past
climate

[T Hinge Detrend

o Computed by taking the
difference between each
iIndividual observation and the
trend at each observation point
and adding these differences to
the very last year of the trend

Detrend = Trend,gstyeqr + (RawData — Trend)

 Detrended time series are used for determining climate variability impacts on local
climate

* This approach assumes that variability in the climate data and climate change act
independently from each other, thus their effects can be additive



Probability

ROC application trend adjustment is critical for
assessing impacts of climate events such as ENSO

Raw Series Trend Adjusted
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LCAT Is a new and evolving climate services
tool

Slope confidence intervals and signal-to-noise
ratio are the tools to evaluate the significance
of the rate of change

Understanding the significance of rate of
change builds user confidence in making
climate-sensitive decisions
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