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Abstract; Using the mesoscale TJ-WRF model data and encryption automatic weather station (AWS) data,
etc. , we analyze the distribution characteristics of Tianjin urban heat island circulation and sea breeze cir-
culation as well as the interaction of them. Through several typical weather cases (Local strong thunder-
storms seen in urban areas and the weather without any processes affected by the sea breeze), the trigger
mechanism of the interaction between urban heat island circulation and sea breeze circulation for local thun-
derstorms is analyzed. The results show that the extended height of urban heat island circulation is near
800 hPa, spatial extention is about 20 km, and the upward motion is obvious. The extended height of sea
breeze circulation is near 800 —750 hPa and spatial extention is about 40—60 km. The stretch height of the
sea breeze front is about 950—900 hPa in the forefront of the sea breeze circulation, and the upward speed
is 0.2 m * s ' on average, slightly stronger than the heat island circulation. The sea breeze can weaken the
urban heat island effect while the urban heat island can block the sea breeze circulation. With the sea

breeze circulation pushed near to the urban, the sea breeze circulation and the urban heat island circulation
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encounter, then the two circulations get superimposed and the upward motion is significantly strength-

ened, causing the maximum upward speed to go up to 0. 6 m

the local severe thunderstorms can be triggered.

s~!'. Under the favorable weather conditions
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Fig. 1 (a) Simulation range of TJ]-WRF model, (b) types of underlying land used in TJ-WRF model
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Fig. 2 The temperature and wind field distribution (a,c) and TJ-WRF model simulation results (b, d)
(a, b) 06:00 UTC 16 August 2010, (c, d) 01:00 UTC 6 April 2012
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Table 2 Space structure features of urban heat island circulation and sea breeze circulation during three local thunderstorms
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Fig. 3 The wind and temperature distribution (a, c), the cross section of flow field and vertical velocity profiles
along 39. 1°N through the city center (b, d) at 08:00 UTC (a, b) and 09:00 UTC (c, d) 16 August 2010

(The triangle location is the location of Tianjin city)
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Table 3 Features of urban heat island circulation and sea

breeze circulation without any weather processes
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Fig.4 The wind and temperature distribution (a) . the flow field with temperature (b), divergence (¢) and
vertical velocity profiles (d) along 39. 1°N through the city center at 06:00 UTC 16 June 2010
(The triangle is the location of Tianjin City)
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Table 4 The characteristics of physical parameters without any weather processes

H i CAPE CIN
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2010. 6. 16 29 585. 6 769. 2 —2.21 —1.86 213 9.93 8
2012.4.6 8 0 0 9.39 12.56 97. 2 1.74 21
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Fig. 5 The flow field with temperature, divergence (a, b, ¢) and vertical velocity (d, e, ) profiles along 39. 1°N
through the city center at 06:00 UTC (a, d), 07:00 UTC (b, e), 08:00 UTC (c, ) 31 August 2010

(The triangle is the location of Tianjin City, arrows indicate the sea breeze circulation)
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Fig. 6 The spatial structure schematic diagram of the urban heat island circulation and sea breeze

circulation (a), conceptual model of interaction between urban heat island circulation

and sea breeze circulation that trigger local thunderstorms (b)
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