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Does the quality of the high-
resolution topography prescribed in 
LMDz alter the simulated climate ? 

A sensitivity study with LMDZOR 
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Causes of aridity 43

Fig. 2.23 Seasonal variation in model-simulated monthly precipitation
(mm d−1) in east-central Asia, with and without mountains. These are the
same simulations that provided the data for Fig. 2.22. (Adapted from Broccoli
and Manabe 1992.)

of the long waves on the downstream suppression of cyclones, and the block-
ing of flow from upstream moisture sources. Even though the model has coarse
horizontal resolution and poorly resolved orography, the figures clearly show
the strong aggregate effect of all orographic processes on the suppression of
precipitation. The fact that Asia does not have a north–south-oriented, upwind,
blocking ridge, as exists in North America, perhaps implies that the effect of the
orography there is more through the development of long waves in the westerlies
rather than through the rain-shadow effect.

A complicating issue is that the lee sides of mountain ranges are sometimes
favored regions (along with coastlines) for the genesis of cyclonic storms in
mid-latitudes. Horizontal temperature contrasts can be greater near the slopes,
and such storms derive their energy from these gradients. Apparently the pre-
cipitation from such incipient storms is not sufficient to negate the otherwise
aridifying effect of the mountains on the downwind climate.

It is important to understand that the dominant effect of large-scale mountains
on precipitation in arid lands is not only the development of deficits, in spite
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• Origin ??

• Joseph, 1980, Navy 10' global 
elevation values -- National 
Center for Atmospheric Research
notes on the Fleet Numerical
Weather Center terrain data set

[…] originally created by the United States Navy, Fleet 
Numeric Oceanography Center (FNOC) in the 1960s and 
1970s
[…] entailed manually extracting elevations from small-
scale navigational charts and subsequently converting the 
values into a digital format […] Elevation values were
visually estimated from topographic contours on the charts 
for 10 x 10-minute coordinate areas. Values were hand 
written onto forms and later scanned by an optical
character reader for computer storage of the data. 

[…] In the 1980s, the National Center for Atmospheric
Research conducted tests on the modal elevation values to 
locate additional errors. 

[…] In 1984, NGDC analyzed the data for any remaining
significant errors. A few erroneous values were identified in 
the modal and minimum data. […] Suspect values were
compared with estimated values, and where the estimates
seemed better than the original values, they were inserted
into the data set. 
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Relief etopo2
Relief.nc Etopo2 reinterpolated (bilinear

using cdo)
LMDZ5 rev2875

ORCHIDEE rev 4441
Classic Pre-industrial run (50 years)
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Where SSO is activated/unactivated



10-year averaged (year 11à20)

500hPa geop Etopo2-relief



10m wind module etopo2-Relief (%)10-year averaged (year 11à20)
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50-year averaged 10m wind module etopo2-Relief (%)


