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Objectives

e Confirmation of GCMs run under “control” conditions, such
as

— ECHAM T42 (30 years)
— ECHAM T106 (5-10 years)
— HIRHAM (5-10 years)

e Assessment of “natural” variability simulated in the 1000
year run with the T21 ECHAM1/LSG climate model.

e Investigation of the potential of downscaling proce-
dures concerning the transfer of information

— from the “planetary-scale” to the “weather-type” scale (needed
for T21-type ultralong runs), and
— from “weather-type” scale to the local scale (needed for impact
applications).
in the climate change context. The general strategy would be
— to derive statistical downscaling procedures from observational
data, and

— to examine the output of models of different power in specifying
regional details.

— Those statistical relationships, which are reproduced by the
models, will then be checked if they are reproduced by the
same model in a “2035”-time-slice experiment .



LAND-SEA MASKS FOR ECHAM3-TRUNCATIONS

Land-sea mask for T21 model! truncation



Land-sea mask for T42 model truncation
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Land-sea mask for T106 model truncation
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The Joint Structure of Weather
(GGenerators

e The basic assumption is that we may adopt a model for rainfall B
of the form

R = f(L) + noise (1)

where L represents the large-scale circulation (or state of the tro-
posphere) and f is a deterministic function.

e When using the model (1) in the downscaling / climate change
context, we may disregard the noise or not. The noise may be
specified by invoking a random number generator or by sampling
from the ensemble of observed states.

e In general the topography given by f is unknown, but we may try
to approximate it by utilizing our empirical knowledge. Several
approaches are possible.



Approximation
of the topography of f

e Classification: The full phase space (represented by E) is split
up into a finite number of areas, say A;...A,. For each area we
specify an expected rainfall Ri‘ . R,’; and a (Gaussian) noise term
with zero mean and covariance matrices % ... 2,. Then

R=FR,+7
if L € Ay and 7~ N(0,Z)
— In the CART approach, an automatic classification algorithm

zones the full phase space so that the R values are statistically
homogeneous within each zone Ay (Hughes et al., 1993; Zorita

et al., 1993).

— In the Grosswetterlagen approach synoptic classifications of the
daily weather, prepared operationally by weather servies, are
utilized. That is, Ay is the set of all circulations belonging to

grosswetterlage k.
Note that the definition of the grosswetterlagen is independent

of R. (Bardossy and Plate, 1992)

For time means, the frequency Hj, of E(t) € Ay is determined and
the mean precipitation is specified as

—§=ZHkXﬁz
k




STATE 3, DRY

Q Y
L - _ | ,
T | & B/ o]
R U, NS N 2 -15 >~ | F / oY) ~ ]
m <« | e
| w R A
[ _ < _ N\ ZANA\\\ ¥
_ NNHERRE A >
UL Y V79 | o
- @__ - _ =
~ Lo _
AN _ |
\mm\/;J. = _ e\ g _ z
RSN | 3
B ENNON |
\:\; /0/,9,._ _
| f’ /_ /a,— _,0
,,c(F_\:R/ ) _ .
W & \\L&_. 1 ! w _ m
4 Zz A\ -—
: : |
N
~
T
|||||||| S I
(@]
]
ﬂ_ |\\.// V/_ 2z
« T TS IVEX TR
w \_\\\\\; /// N

=
A e e S =
./:f f /l\vuo“a“w, ﬂ|_ i
// //,///.\\\\\_ P
//WHHHAW\
5 SNWEE
_ -
: R
BTSN
w %U. | 5
M z z -
- o o
() ) -

043EDZa



0171

0.05 -

T

Winter, State 1

Il

1

033EDZc

!
T
8
T

i
1

1

1

1

10 1

IME (day}

1
]
9

-o 4

10

IME (dayl

0.5
0.4

0.3 1

0.2 -

0.1

0.05 1

1

1 i1

1

i
1

7

L
1
8 9
T

10

IME [day]




rvr 7VrvrivrrrvrvirryuriTt vV 17T 171717 rrTrTrrTrTa

Winter, CART

Summer,CART

0.1

0.08 - 0.05

I S Y
7

o4

8 9 10 1 2
TIME [day)

10

1
8
TIME [day)

033EDZc



Precipitation at Hohenp.bg. in JF
Estimation with Statistic of
Grosswetterlagen 1901-40
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Approximation
of the topography of f

e The analogue approach: for any given state L we search for
the closest observed L(t) and specify

f(L) = R(t)

which is the rainfall observed together with E(t) at time ¢. (See
Zorita et al., 1993)

Geometrically we may think of approximating the f-topography
by constant surfaces of variable shape and size.

e Regression techniques create linear approximations of the
topography. CCA belongs into this category (von Storch et. al.,
1993). One might think of combining this approach with the clas-
sification technique by fitting different approximations for different

areas Ay.

e Interpolation techniques - such as kriging (first experiments
done by Gyalistras). This approach is closely related to the ana-
logue technique with the following difference: In the analog tech-
nique the f-surface is approximated by piecewise constant values
whereas in the kriging the approximation is done with piecewise

linear (or other) functions.

e Neural Networks. (First experiments done by Zorita.)
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