Validation of Long-term Simulation for the Altai Mountains
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Altai Mountains

Precipitation in W2007 (Sep/2007-Aug/2008), OBS:GSOD
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Comparison of model outputs with GSOD (Prep, T2)
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All the GSOD precipitation data (shaded with black, here) is corrected using regression equation (WMO1998) for catch ratio of rain gauge, Tretyakov as
dependent on the design of instrument, air temperature and wind speed.
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accumulation during 6/18-9/30 in 2006

800F———————————— 11— — The left bar graph shows the summer precipitation amounts
B 10kard - for the resolution of 2.5, 5.0, 10km (microphysics only) and
i = 5.0km i 10km added cumulus parameterization,
ol Soxm i compared with observations (Kadota2006 and GSOD).
O 10km-Cu The right one consisting of four sets of graph represents
; § the comparison with the daily surface air temperature
of each in-situ observation.
400 = N The 5km resolution does not have inferiority than 2.5km.
i | M N As for 10km, reproducing of the temperature to depend on
difference in altitude is not good, and the use of the cumulus
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The altitude of the grid point nearest observation point is
different depending on the resolution of the model.

I parameterization is not suitable.

# cu_physics: previous Kain-Fritsch scheme
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Accumulated Summer Precipitation in 2006

Altai Mountains

Precipitation(mm); 6/18-9/30,2006
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Snow survey (SWE)

Altai Mongolia

Survey Points Terrain Height (m)

North

Pacific
ogcean

¢ WRF(5km/grid)
& 0OBS
—Regres(WRF)

y = 0.0137¢0.0025x
R?=0.6832

A 4 ,’ S ¥
A 0%"0 o —
A L s “ >
IR G Y S
00) .86 0.).,0 ,
S !é;‘o‘,’\\"fs‘ QUi

1000 1500 2000 2500 3000 3500

0N
»

WRF(5km/grid): SWE (snow water equivalent) on model grids in the slope of Mongolia side of the Altai Mountains

(domain among a dashed red line and borderlines in map)

OBS: SWE from the snow survey during 2/21-28, 2008 by Sugiura.
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WRF model setup

Model Version : WRF3.3
Domain : Single (1000km x 1000km), Lambert
Horizontal-Res: 5km/grid, (compared with 2.5km, 10km/grid)
Mellor-Yamada—Janjic (MYJ) Planetary Boundary Layer scheme
New Thompson (2008) microphysics scheme
Kain-Fritsch (previous) convective scheme, for 10km-CU
CAM longwave and shortwave scheme
Noah Land surface model
Geog_data : landuse_30s_with_lake
Input data : NCEP/NCAR Global Reanalysis Products
2.5 degree resolution, every 6 hours

WRF (5km) for Observation (Potani,Gate,House,Ulgi)

Total summer precipitation amounts of WRF (5km)

on all grids in the slope of Mongolia side of the Altai
Mountains are plotted out by blue markers and their
regression curve is drawn in the figure, comparing

with in-situ observations (Potani, Gate, House and Ulgi)
of higher altitude, for 6/18-9/30, 2006.

In addition, both the liquid and total precipitation
amounts including snow fall on the grids of the nearest
observation points are shown in the figure. We should
consider that the observation of solid precipitation
with Tretyakov gauge is underestimated at the region
of less precipitation. The data at Potani, Gate, House
are without correction.

Altitude dependency of precipitation for each
resolution was revealed using model outputs in
the slope of Mongolia side of the Altai Mountains.
The regression curve represents the variation
profile for each model resolution.

It can be seen from the figure that the case of
10km with cumulus parameterization is different
from the other cases. The altitude dependency
simulated by same physics schemes are almost
similar.
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Verification data

Global surface summary of day product (GSOD) by NCDC

Satellite Image by MODIS/JAXA

Kadota et al. (2006), Observation of summer Precipitation at Potani, Gate, House
Sugiura (2008), Snow survey in Altai Mongolia
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