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Analysis of precipitation associated with the similar track typhoon
“Sontinh” (1223) and “Haiyan” (1330)

ZHOU Hai-bo', BAI Ai-juan', CAI Qin-bo’
(1. Chengdu University of Information Technology, Chengdu 610225 China;
2. Hainan Provincial Meteorological Observatory, Haikou 570203 China )

Abstract: Using NCEP 1°x1° analysis data, satellite and radar data, the characteristics of precipitation of typhoon
‘SONTINH’ and ‘HAIYAN’ with similar track were analyzed and compared. The results displayed as follows:
(1) The ground-based observations showed that the precipitation intensity of typhoon ‘SONTINH’ was stronger
than that of typhoon ‘HAIYAN’. The TRMM satellite data revealed that in the course of typhoon development of
‘SONTINH’, the heavy rainfall was biased to the north side of the typhoon, but the rainfall in the “HAIYAN’
was evenly distributed on the north and south sides of the typhoon. (2) By analyzing the water vapor fluxes and
vertical winds on the north and south sides of the typhoon, it was found that the water vapor and the vertical
velocity of typhoon ‘SONTINH’ were well matched, which can explain the precipitation distribution well. The
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water vapor and the vertical velocity of the typhoon ‘HAIYAN’ showed obvious asymmetry, which was different
with the precipitation distribution. The reason was that the water content of ‘HAIYAN’ is small, vertical velocity
exceeded a certain value on the precipitation may have the same effect, resulting in a more uniform distribution
of precipitation. (3) The input zone of kinetic energy and the large value area of water vapor, the input zone of
sensible heat, latent heat and the vertical speed of the typhoon ‘SONTINH’ ‘HAIYAN’ corresponded well. The
water vapor flux in the kinetic energy input zone was stronger. As the energy accumulated, the atmospheric
stability became weaker, which leaded to the release of unstable energy. Correspondingly, the precipitation in the
region was more than normal. (4) From the basic reflectivity factor field of the two typhoons, ‘SONTINH’ had
the pre-TC squall line. When the two typhoons were nearby the Hainan Island, strong echoes were maintained in
the middle and south parts of Hainan Island for a long time. While once the typhoons were away from the Island,
the ‘train effect’ caused by the strong echo zone in the rear of ‘SONTINH’ was located in Dongfang city, and
the distribution of ‘“HAIYAN’ was on the east of Wuzhishan. Radar radial velocity field showed that two
typhoons near the Hainan lIsland, the central and southern local terrain caused by ‘upwind area’. Finally, the
Hainan Island topographic effect to ‘SONTINH’ was stronger than the ‘HAIYAN’ .

Key words: the Hainan Island; the similar track; the pre-TC squall line; water vapor fluxes



