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Analysis of the Tornado Weather Process of No. 1415 kalmaegi Typhoon

HUANG Xianxiang'*?, YAN Lijun', CAI Kanglong”, MAI Xuehu' and YU Lefu’
(1. Foshan Meteorological Service, Foshan 528000, China; 2. Foshan tornado Research Center, Foshan 528000, China)

Abstract: On the night of September 16, 2014, a tornado broke out in the spiral rain belt around Typhoon No. 15
kalmaegi and struck Baini Town, Sanshui District, Foshan City, Guangdong Province. The tornado strength was deter-
mined to be EF1 level by comprehensive analysis of the disaster investigation, mass visits and new generation radar ob-
servations. The environmental background and radar echo characteristics of typhoon occurrence and development are ana-
lyzed. The results show that the tornado occurs at the right rear of typhoon kalmaegi moving direction and the upper 200
hPa is the divergence area, and 500 hPa is the subtropical high. The strong southeasterly jet from 925 hPa to 500 hPa
moves in the same direction and superimposes on the upper and lower sides near the Pearl River Estuary at the conflu-
ence of the strong southeasterly air pressure and the kalmaegi. Weak cold air and the mesoscale convergence line trigge-
ring convection exist on the ground. The environment condition is weak and unstable, the convective effective potential
energy (CAPE) is small, the elevation condensation height (LCL) is low, the vertical wind shear and the storm relative
helicity (SRH) is large; the convective storm which produces tornado belongs to the micro super-cell storm with low
center of mass, and there is strong mesocyclone in the lower layer of the velocity chart, and the mesocyclone center is
accompanied by TVS. The mesocyclone and TVS have smaller scale and lower vertical extension height, and the strong
mesocyclone and TVS appear earlier than tornado 14 min and 8 min respectively. The tornado appears on the right rear
side of the miniature supercell storm, near the top of the hook echo and near TVS. The analysis also shows that the envi-
ronmental conditions of typhoon kalmaegi (with tornadoes) and super typhoon Wilmathon (without tornadoes) are signif-
icantly different under similar typhoon paths, which are mainly reflected in the low-level vertical wind shear of 0-1 km
and SRH. The latter’s 0-1 km vertical wind shear and SRH are obviously smaller than those of the former and aren’t con-
duclve to the appearance of mini supercells. The emergence of body storms.

Key words: typhoon tornado; weather process; environmental conditions; Doppler weather radar; mesocy-
clone; kalmaegi typhoon
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Potential Impacts of Geoengineering on the Spatial and
Temporal Pattern of Future Rainfall in China from 2010 to 2099

KONG Feng'>*, SUN Shao*, WANG Pin’ and WANG Yifei’

(1. School of Public Policy and Management, Tsinghua University, Beijing 100084 , China; 2. China Meteorological
Administration Training Center, China Meteorological Administration, Beijing 100081, China; 3. Central Asia
Atmospheric Sciences Center, Urumgi 830002, China; 4. National Climate Center, Beijing 100081, China;

5. Institute of Remote Sensing and Earth Sciences, College of Science,

Hangzhou Normal University, Hangzhou 311121, China)

Abstract: The pressure of global emission reduction increases sharply under the temperature control targets of
1.5 C and 2 C set by the Paris Agreement. In view of solar radiation management, which is most discussed in geo-
engineering, the spatial-temporal distribution and difference of precipitation in China during 2010-2099 were statisti-
cally analyzed based on the BNU-ESM geoengineering ( G4 experiment) and non-geoengineering ( RCP4. 5) scenari-
o0s. The results show that: (1) geoengineering is beneficial to the increase of China’s total rainfall over time series.
The precipitation of China in 2010-2099 and 2020-2069 scenarios showed an increasing trend, and the increasing
trend of precipitation in 2010-2099 scenarios under geoengineering scenarios was greater than that under non-geoengi-
neering scenarios. However, there was little difference between the two scenarios in 2020-2069. In 2070-2099, after
the implementation of geo-engineering, the precipitation under geo-engineering scenarios increased, but not geo-engi-
neering scenarios decreased. The precipitation variation trend of seven geographic zones was higher than that under
non-geo-engineering scenarios. (2) In the spatial pattern, the spatial distribution of precipitation in China was simi-
lar in different research periods under the two scenarios, but the area distribution was different. During the imple-
mentation of geo-engineering, the precipitation in most areas decreased, and the precipitation in 2070-2099 after the
completion of geo-engineering was significant. (3) The area of increasing precipitation under the geoengineering sce-
nario in 2010-2099 was larger than that of non-geoengineering scenario, especially after the implementation of geo-
engineering in 2070-2099, the area of increasing precipitation in China increased significantly. The characteristics of
rainfall fluctuation in geo-engineering scenarios are smaller than that in non-geo-engineering scenarios, and the annu-
al variation of rainfall in China is relatively stable under geo-engineering scenarios.

Key words: geoengineering; RCP4. 5; rainfall change; regional difference; climate change



