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1. INTRODUCTION

Topographic features can exert a
significant influence on the development

and distribution of precipitation. These
influences include forced lifting of air
parcels over the terrain, convective

currents induced by elevated heating of
the air surrounding mountain
peaks(Kuligowski et al, 1999). And
Katzfey said that topography has a strong
influence on the amount of precipitation:
the peak precipitation is related to
topographic slope while the area-averaged
precipitation is related to the maximum
topographic elevation.

The Jiri Mountain area is located on
the southern part of the Korean Peninsula
which blocks moist air flows being
transported by low level jet and frequently
experiences heavy rainfalls. A heavy
rainfall occurred on 31 July 1998 had
favorable synoptic conditions, which are
adequate to examine the terrain effects on
the precipitation of the mountainous
region.

In this study, we investigated the
sensitivity of the MM5 to the different
horizontal resolutions of the terrain data
by simulating the heavy rainfall case.

2. DATA, MODEL AND SENSITIVITY
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EXPERIMENT

The NCEP/NCAR reanalyses and
synoptic observations are used as initial
and boundary conditions for the MM5
model in an attempt to simulate this event
and determine the sensitivity of the
simulated precipitation to topography.
Simulations were performed using a
one-way interactive nesting between the
coarse grid(81 km) and four fine grids(27
km, 9km, 3km and 1 km).

Two different topographic datasets
were used to create the model terrain: the
5 minutes global USGS(the United State
Geological Survey) DEM(Digital Elevation
Model) and the 3 seconds DEM for the
Korean Peninsula. The 3 seconds
ultra-high resolution data was used for
realistic terrain features. The simulation
using the 5 minutes dataset will be called
L-Topo, and that using topography derived
from the 90 m dataset will be denoted
H-Topo. More specified experiment design
is shown in Table 1.

3. RESULTS

The L-Topo topography does not
adequately capture the Jiri Mountain, with
maximum height of only 992 m. The
H-Topo model topography better resolves
the Jiri Mountain, with a maximum height
of 1550 m(see Fig. 1).

The 12-h accumulated precipitation for
simulation L-Topo and H-Topo is shown in
Fig. 2. The largest rainfall amounts were
50.5 mm and 96.8 mm for L-Topo and



H-Topo. And the horizontal pattern of the
fine minus the coarse terrain elevation
was similar to the horizontal distribution of
the corresponding precipitation
difference(Fig. 3). The condensation
heating matched very well cloud mixing
ratios near the surface in the vertical
section crossing the heavy rainfall
area(Fig. 4). This implies that the
precipitation in the H-Topo is strengthened
due to the orographic lifting.

4. CONCLUSIONS

Our simulation showed more rainfall
amount in the H-Topo due to the
enhanced lifting by the realistic terrain.
The rugged terrain seemed to play a
crucial role in the development and
distribution of the precipitation on the
mountainous region.

Although this study is quite preliminary
to investigate the complex mechanism
which topographic effects on precipitation,
it is evident that, the topographic features
can influence the amount and distribution
of precipitation. Additional verification of
the simulated precipitation using observed
station is currently underway. A future
study will investigate the more detailed
analyses on thermodynamical structures of
this heavy rainfall system for each nesting
domain.
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Fig. 1. Model terrain elevation for
L-Topo(a) and H-Topo(b) for the 1 km

domain run with 200 m interval.
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Fig. 2. 12 hour accumulated rainfall

amount in 1 km domain run.
L-Topo and b) is for H-Topo.

a) is for



Fig. 3. Difference of terrain height and
rainfall amount between L-Topo and
H-Topo. Contour lines represent the
difference of terrain height with 200 m
interval. Shading represent difference of
rainfall amounts [mm].
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Fig. 4. Rain Water mixing ratio and
vertical velocities in an
southwest-northeast cross section passing
the peak of Jiri mountain at 18 UTC July
1998 for L-Topo(a), H-Topo(b). Shading
represent rain water mixing ratio using
g/kg units and the contour line represent
the vertical velocities with 30 cm/s
interval. Circulation wind vector also is
superimposed.



