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Abstract In order to compare the impact of radiation parameterization schemes on simulated short-range weather
process and improve the radiation parameterization schemes in Mesoscale Model Version 5 (MM5), the scheme of
Goddard short-wave radiation parameterization has been replanted from Weather Research and Forecast Model
(WRF) to MM5. With the planted scheme and radiation parameterizations in MM5 two groups of experiment
schemes have been designed to simulate ‘Sinlaku’ typhoon (2002) and the case of snowfall occurred in 19 - 24 De-
cember 2002. The results show that selection of radiation parameterization schemes has distinct impact on the simu-
lation. The results simulated by the group with the detailed long-wave and short-wave radiation parameterization
scheme reflect the structure and location of cloud and radiation on plateau terrain, typhoon, subtropical high and

trough/ridge more particularly and reasonably; the intensity of typhoon rain center is improved about 1/3, and there
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are also some improvements on the intensity of north heavy snow, which more approaches the observation.

Key words radiation parameterization, short-range forecast, numerical experiment, MM5
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Fig. 1 The radiative heating rate profiles averaged over 48 h integrations in the model domain with scheme A (solid line) and scheme B

(dashed line), and the initial date is 1200 UTC 6 Sep 2002: (a) Short-wave radiative heating rate; (b) long-wave radiative heating rate
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Fig. 2 (a) 48 h forecasted outgoing longwave radiation at the top of the atmosphere (units;: W « m~2) for scheme A; ( b) the same as (a),

but for scheme B; (¢) 48 h forecasted high cloud cover and geopotential height field at 500 hPa (units; gpm) for scheme A; (d) the same as

(), but for scheme B. The initial date is 1200 UTC 6 Sep 2002
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Fig. 3 (a) 48 h forecasted net long-wave radiation (LWR) at the surface(units: W « m—2) for scheme A, and the initial date is 1200 UTC
6 Sep 2002; (b) the same as (a), but for scheme B; (c) analysis field of net LWR at the surface (units: W » m™2) at 1200 UTC 8 Sep 2002
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Fig. 4 (a)Net LWR at the surface(units; W « m™?) for scheme A averaged over 72 h integrations; (b) the same as (a), but for scheme B;

(¢) low cloud cover of scheme A averaged over 72 h integrations, (d) difference (B—A) of low cloud cover averaged for 72 h integrations.

The initial date is 1200 UTC 20 Dec 2002
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Fig. 6 (a) Downward SW fluxes at the surface (units;: W « m 2) of scheme A averaged over 72 h integrations; (b) the same as (a), but
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72 h forecasts. The initial date is 1200 UTC 20 Dec 2002
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FREZR it 40 Forecast time

Forecast

factors 24 h 48 h 72 h

A 1 AT BIE AFE BFE AFNE BFZE

Case 1 Scheme Scheme Scheme Scheme Scheme Scheme
A B A B A B

850 hPa H 7.01 9.56 12.65  13.50

500 hPa H 5.98 6. 28 9.81 13. 20

T, 2.07 1. 34 2.06 1. 35

850 hPa T 0.92 1. 04 1. 09 1. 09

500 hPa T 0. 59 0. 49 0. 54 0. 54

A 2

Case 2

850 hPa H 6. 89 5.42 11.91  10.57 14.73 11.33
500 hPa H 5,47 4. 94 6. 64 6. 68 7.70  8.10
T, 0. 94 1.32 1. 09 1.48 1.30 1.64
850 hPa T 0. 69 0. 60 1. 20 0. 94 1.56  0.94
500 hPa T 0. 63 0. 57 0. 68 0. 66 0.71 0.68
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