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Answers are

* Yes,
* Very likely,

* Not very well.
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» dis a mean-removed trend or change in the climate system

« The s, are m signals predicted to exist in the data, computed by
computations by global climate models

* nis a single realization of the interannual variability of the climate. It
Is only known in a statististical sense, with covariance N computed
from long control runs of climate models.
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applications. N.B.: N represents covariance in observed variables, not
meteorological variables.
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p1=1

» Keep just n EOFs. How to determine n? With data use statistical f-
test, e.qg., keep residuals reasonable. Without data, subjective
judgment is involved.

June 1, 2005 Leroy: Climate Monitoring and GPS RO 5



June 1, 2005

O
——
&
>
N
O
C
(O]
(@)}
o
o
o
[
c
—-——
(@
<

\4

Anthropogenic GHG

Leroy: Climate Monitoring and GPS RO

SNR ~ 2.5



» The prior reflects our best judgment about what should have happened with
an associated uncertainty. Uncertainty in the prior is the same as precision
of climate model predictive capability.
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iInfluence to capability of forecasting future climate

* Provides rigorous method of rating climate models
according to their predictive capability. The best climate
model is accurate and precise in its prediction.

See Leroy and North, Terr. Atmos. Ocean., 2000.
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« Climate models differ widely in climate prediction
— Overall sensitivity has 50% uncertainty
— Regional trends show almost no agreement (T, precip)

We need to test climate models according to their
predictive capability. Do trends in the climate system
emerge as models predict?

June 1, 2005 Leroy: Climate Monitoring and GPS RO



June 1, 2005

Global Anomaly (K)

o
o

=
&

&
o

1980 1990 2000

Year

Leroy: Climate Monitoring and GPS RO

10



vailuatiC 'O‘ Y, ~ oordainated Imate moaeiling qroups.
Each submitted runs on simulation of pre-industrial climate, 20t
century climate, present day climate, and scenarios of future
climates.

* This ensemble of runs will allow us to assess what it will take to
authoritatively find a human influence on climate and what to look for
to determine the best models. We use the SRES A1B runs, a
middle-of-the-road estimate of future trends in greenhouse gas
emissions.
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) Freeatmos : here tem erature changes

Pressure (hPa)
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Tett, S.F.B. et al., J. Geophys. Res., 107(D16), art. no. 4306, 2002.
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h(p) = h, +j"s RT(P) 41 1

MY,

dh RT, dInp, J R( jdlnp
dt g, dt > 1Y,
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Gravity model gives cl,m, necessary only to 300 km resolution.
g,=9.80665 m s
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temperature trends PCP EOF 1
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Thermal expansion of the troposphere and EOF PC are far better
measures of climate sensitivity than surface air temperature.
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py (h) = p(h)+7725K —dp’

Relationship of dry pressure and thermal expansion:
dh dinp

—| =H
dt dt

P

h
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noise contributed by natural variability. The results are

weight toward those components with greater signal relative to the

« an estimate for the amount of time it takes for the signal to emerge

above the natural variability, and

» the pattern which reveals the detection quickest.
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ECHAMS/MPI
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Concepts: ENSO, annular modes, geostrophic balance
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The Jet Migration Mode.

ECHAMS/MPI-OM
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- - MRI-CGCM2.3.2
10— ————————— CCSM3 change.

— The Jet Migration Mode
contributes most to
optimal detection.
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GISS-EH 15.61 GISS-EH 17.61
GISS-ER 16.33 GISS-ER 19.05
INM-CM3.0 14.97 INM-CM3.0 16.85
IPSL-CM4 13.93 IPSL-CM4 15.03
MIROC-3.2(medres) 10.64 MIROC-3.2(medres) 11.21
ECHAM5/MPI-OM 11.67 ECHAM5/MPI-OM 12.23
MRI-CGCM2.3.2 14.92 MRI-CGCM2.3.2 17.55
CCSM3 13.30 CCSM3 14.43
PCM 19.03 PCM 18.48
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change than is global average surface air temperature.

« GPS radio occultation can detect bulk atmospheric change at the 3-sigma
level (99% confidence) in 10 to 20 years.

« The optimal filter for measuring global change demands tracking symmetric
poleward drift of the mid-latitude jet.

» ltis well worth looking at GPS/MET (1995) and CHAMP (2001-present) data
to find global change. Requires benchmark/Sl-traceable processing.
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