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My recent activity:

Anal ysed temperatur e, pressure and r ali
simulation

Compared this with observational data and CMIP3 simulations of
Mk3.5, HadGEM1, HadCM3 and also HadGAM1-A

Wrote short report, with simple skill scores i referred to by Kamal Puri

During a recent family trip, | visited Hadley Centre on Oct 1-2.
| had discussions with Gill Martin (leader of evaluation),
George Pankiewicz, Cath Senior, Tim Johns, and others.

| received data from two recent simulations, and further maps.
| gave a presentation titled:

ORel ati onships between rainfall and t ¢
trends, (including the new ACCESS model)o

Nine slides (out of 34) from this follow as (1,.. 9):




1 -from middle of talk

Explore relationships between T and P in the two
long-term data sets:

Scaled trends in 23 CMIP3 models

ot Decadal means from Mk3.5 control run (1070 years)
Consider both local and remote relationships

Some aims:
Develop probabilistic changes in the pair T, P
Understand range of midlatitude climate change,

-with view to improved weighting of models.




o> Correlation between T and P at each grid point
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Australian Community Climate and Earth System Simulator:

ACCESS

New Climate model being developed by CAWCR in collaboration
with Australian universities and UKMO

Model to include:

AGCM based on UM/HadGAM
OGCM: GFDL MOM4

Sea-ice: CICE4

Land surface scheme: CABLE

additional ESM components, all coupled by OASIS

Progress has been made in implementing these components.

Several colleagues have made extended visits to UMKO 1
some of you may know more about ACCESS than me.




4
AMIP simulation by ACCESS

Martin Dix and colleagues have implemented a prototype AGCM for
ACCESS:

based on HadGEMZ2-A, at resolution N96 38L, with PC2 cloud and
MOSES land scheme

They have recently completed an AMIP-style simulation for 1979-2000

compared this

| 6ve
Il n a short report

1, Haod@GW3,eMk3 5@and k364, 6
I
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Al ni ti al eval uati

My simple score for overall skill, as used in the probabilistic projections,
gives ACCESS on top for both Australia and the globe, although this is
partly due to the specified SSTs.

However, ACCESS scored a little lower than the ECHAMS CMIP3 model,
and there appear to be some biases that Australian users would be
unhappy with.
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Annual mean surface pressure bias
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Annual mean precipitation bias

relative to Bureau of Met data (1958-2001)
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Rainfall too low over most of Australia in AMIP run.

Australian mean is only 67% of observed in ACCESS.
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Zonal and annual mean precipitation from different sources
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Larger equatorial rainfall in Hadley models than Mk3.50r GPCP 00 b
How important is this range to extratropical climate?

Given previous results, reducing uncertainty in equatorial rainfall seems
crucial, to climate both locally and globally.

CAWCR



8
Relationship between T and P as an evaluation tool?

With annual means
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Summary -2
’CAWCR |l s devel oping a new earth syster
- Unfortunately for potential ACCESS users, there are significant biases in mean

- pressure and rainfall over Australia, which may be related to biases near the
. equator.

An AMIP simulation over 1979-2000 of the prototype atmospheric component
based on HadGEM2-A gives a good representation of global climate.

Evaluation of model simulation of both means and trends in rainfall seems a key
topic.

Relationships between annual means of T and P have much in common with
those for the long-term changes, and may be a useful evaluation tool.

Models that are found to have less skill in simulating tropical warming patterns
might be given less weight in future projections, ideally leading to reduced
uncertainty in projected change.

Few explanations available for ACCESS biases, although Hadley Centre
staff suggested our model ver sion may not
genuine interest in further collaborative evaluation work




Further slides of results for this workshop
Bias in surface air temperature relative to ERA40

Annual mean
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We coul dnot explain the widespread app
interesting to see CABLE results, and look at the partition with land type.
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Bias in surface
air temperature

relative to BOM

Generally cool, but
perhaps station
observati
relate well to
model.

Effect of orography
and/or surface type
In south-east?
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. Bias in sea level pressure ACCES
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Bias in precipitation relative to GPCPv2
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Hadley Centre have concern with dry India and parts of Indonesia.
| suggested the larger scale (apparent) wetness was important.

CAWCR



Bias in
precipitation

relative to BOM DJF

MAM

JJA

Dryness in ACCESS,
except for summer in MDB
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Data from recent simulations at Hadley Centre

DJF and JJA climatologies from an AMIP run of HadGEM2-A (not PC2)

ACCESS GEM2-A
Seasonal I
Rainfall Bias i o e =R S
DJF
Suggests that the
ACCESS PC2 JJA
scheme improved
summer rain slightly.
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Maps provided by Gill Martin suggest that the dry bias is largely removed in
HadGEMS3-A, partly because large-scale rain is increased in low latitudes.

CAWCR



Data from recent simulations at Hadley Centre

Monthly means from 20-year simulation of prototype HadGEM3-AO,
which is the focus of the recent report we have.

Annual T bias
relative to ERA40

ACCESS

GEM1-AO

GEM3-AO
Overall cool bias largely
removed, although land and
equatorial Pacific are still cool




Data from recent simulations at Hadley Centre

Monthly means from 20-year simulation of prototype HadGEMS3-AO,
which is the focus of the recent report we have.
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A further analysis of the local annual T-P correlation shows
positive values right across the tropical Pacific, as in Mk3.5.
Presumably, ENSO still has a westward shift.

CAWCR
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Tentative Conclusions

Despite the good resolution and detailed dynamics of ACCESS
model the large scale pressure pattern seems rather biased, with
pressure too low near the equator and too high around 30°S. This
coincides with low rainfall over southern Australia.

Results and advice from Gill Martin indicate that the dry bias can be
reduced through modifications to the PC2 scheme (and/or
oconvection, boundary | ayer, aerosol

Rainfall in the tropics overall seems too high, even in the GEM3-A0O
runs.

This seems a useful evaluation topic, and comparison of NWP and
climate scales may help.

Despite lower rain in ACCESS, Australian surface seems rather
cool. Further examination of outputs, and use of CABLE warranted.

Collaboration with Hadley Centre is promising.

The relationship between rainfall and temperature is important to
evaluate, especially with regard to teleconnections from tropical rain.
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