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Messages from IPCC Report

Progress of Our Understanding

* FAR (1990): “unequivocal detection
not likely for a decade”

e SAR (1995):“balance of evidence
suggests discernible human influence”

* TAR (2001):"“most of the warming of
o . the past 50 years is likely (odds 2 out of
3) due to human activities.”

* AR4 (2007):“most of the warming is
very likely (odds 9 out of 10) due to
greenhouse gases”

* AR5 (2013):“It is extremely likely (95%)
that human influence has been the
dominant cause of the observed
warming since the mid 20th Century.”
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Messages from CMIP5 (1)
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1. Global temperature increase is a general signal,

but with a “certain range” (uncertainty)
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Messages from CMIPS (2)

2. Sea level rise is a general signal,
but with a “certain range” (uncertainty)
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Messages from CMIP5 (3) b
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3. More frequent extreme rainfall is a general signal,
but with a “certain (probabilistic) range” (uncertainty)

: nature
Clausius-Clapeyron law

geoscience

nature.com » journal home » archive » issue » letter » abstract
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Strong increase in convective precipitation in

R. Clausius (1850) response to higher temperatures

Peter Berg, Christopher Moseley & Jan O. Haerter
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Wa rmer atmosphere is more Iikely to Nature Geoscience 6, 181-185 (2013) | doi:10.1038/ngeo1731
deliver heavy rainfall events.
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Precipitation changes can affect society more directly than variations in most other

23
meteorological observables™ 23

fluctuations on nearly all temporal and spatial scales. In addition, the intensity of extreme

, but precipitation is difficult to characterize because of

1 . FO r St ratifo rm p reci p itat i (0] n’ eXt remes precipitation rises markedly at higher temperature® % & 78 9 faster than the rate of increase in
. . . the atmosphere's water-holding capacmﬂ‘ 4, termed the Clausius—Clapeyron rate. Invigoration of
| n Crease Wlth te m pe ratu re at a pprOXI mate Iy convective precipitation (such as thunderstorms) has been favoured over a rise in stratiform

. precipitation {(such as large-scale frontal precipitation) as a cause for this increase® 10, but the
t he Cla U S | U S_Cla peer n rate relative contributions of these two types of precipitation have been difficult to disentangle. Here
. o . . we combine large data sets from radar measurements and rain gauges over Germany with
2 O CO nveCtlve p reCI p Itatlo n res po n d S m u Ch corresponding synoptic observations and temperature records, and separate convective and
ang e stratiform precipitation events by cloud observations. We find that for stratiform precipitation,
m 0 re Se n SItlve Iy to te m pe ratu re I n Crea Ses extremes increase with temperature at approximately the Clausius—Clapeyron rate, without

tha n st ratIfO rm p reC| p Itatio n characteristic scales. In contrast, convective precipitation exhibits characteristic spatial and

temporal scales, and its intensity in response to warming exceeds the Clausius—Clapeyron rate.
We conclude that convective precipitation responds much more sensitively to temperature
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Uncertainty vs Signal (1)

¢ Uncertainty more often raises a
doubt about (or devalues) the
credibility of the signal.

¢ In addition, the practical use of the
large-scale signal incurs further
uncertainty (e.g., the use in
downscaling and process models).
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Temperature

(Taken from “Facing the Practitioners Dilema” by Dr. Caspar Amman
at the APCC Expert Workshop on Downscaling and Tailoring Climate Model Output)
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If 19 kunowm Hhey Wanted meto
use alithis info—"1 would nevey
have asked for !

Which data to use? All or just “the best™?

VWhat characteristic of the climate data is of interest?
Resolution ISSUES ... Space - time ...

Signal vs internal variability (“weather”: do ensembles)

(Taken from “Facing the Practitioners Dilema” by Dr. Caspar Amman
at the APCC Expert Workshop on Downscaling and Tailoring Climate Model Output)

&€ Reduce uncertainty without loss of generality
& Extract signal that beats uncertainty
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Best model approach: Cloud feedback (1)

€ Cloud feedback (large inter-model spread)

©® Observational evidences on co-variability

v Increased SST

— Lower-troposphere destabilized

— Tradeoff from low stratiform cloud to
cumuli form cloud

— High cloud increase due to enhanced deep
convection (i.e., cloud anvil)

v Subsidence (circulation)

© Key variables: cloud amount (total, low, high),
SST, low-troposphere stability (LTS), SLP,
LCRF, SCRF, CRF



Best model approach: Cloud feedback (2)

€ Uncertainty in CMIP5 simulations

Global TCA Anomalies

from 1901-1950 average
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Best model approach: Cloud feedback (3)
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&€ Best model selection
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of correlation map 2
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Best model approach: Cloud feedback (4)

/\PCC
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Best model approach: Cloud feedback (5)

& Consistency in future change in best models
. (2080-2100)-minus-(1984-2005)
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Best model approach: Cloud feedback (6)

&€ Reduction of uncertainty in best models

Global TCA Anomalies

from 1901-1950 average
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Best model approach: Weather variability (1y <>

& Interdiurnal variability (IDV)
. Magnitude of the difference in the daily
variable between two consecutive days

¢ Mean interdiurnal variability (MIDV)
. Averaging the IDV over the entire period for
a particular month

& Reduction (increase) of MIDV means weakening
(strengthening) of the synoptic systems.

< Three best models for Tmax, Tmin, WS10, PREC

& Signal-to-Noise ratio

. Can best model signal beat inter-model spread?
EEEEEEEEEEEEEEEEE [ ]
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Best model approach: Weather variability (2
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Best model approach: Weather variability (3
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Best model ensemble beats inter-model spread!




Conclusions

&€ The results from the best madel approach
suggest (1) a reduction of uncertainty
without loss of signal, and/or (2) detection of
sighal against inter-model spread.

& This method seems to be applicable to high-
frequency variability.

& It is a potentially smarter way to use best
models identified with well-designed metrics
for processes and/or feedbacks of interest.
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