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Fig. 1. Comparison of simulated typhoon (a) track and (b), (c) intensity with observations. In (a) Fitow is in the left and

Danas is in the right; open/closed circles represent observed/simulated track. A/A’ and B/B’ are observed/simulated initial

position and final position for typhoon Fitow. C/C’ and D/D’ are observed/simulated initial position and final position

for typhoon Danas. In (b): open/closed circles represent the observed/simulated maximum wind speed; thin/bold asterisks

represent the observed/simulated minimum surface pressure; two vertical lines are starting and ending time of continuous

intensifying. In (c): the red solid circle/the black box represents the observed/simulated minimum surface pressure.
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Fig. 2. Height field at 850 hPa (wind field (arrow, unit: m/s), contour (black line, unit: geopotential meter), relative humidity
(shadow, unit: %)): (a) 00Z Oct. 4; (b) 18Z Oct. 4; (c) 18Z Oct. 5; (d) 06Z Oct. 6; (e) 12Z Oct. 6; (f) 00Z Oct. 7.
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Fig. 3. The horizontal distribution of Fitow’s moisture flux and moisture flux divergence at the 0.75 km level (the
moisture flux divergence (shadow area, unit: 10~7 s~1), moisture flux (arrow, unit: 10 m/s)): (a) 00Z Oct. 4;
(b) 18Z Oct. 4; (c) 18Z Oct. 5; (d) 06Z Oct. 6; (e) 12Z Oct. 6, (f) 00Z Oct. 7.
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Fig. 5. Time series of Fitow’s intensity and moisture flux averaged on four lateral boundaries and total of four
lateral boundaries: (a) Open/closed circles represent the observed/simulated maximum wind speed; thin/bold
asterisks represent the observed/simulated minimum surface pressure; two vertical lines are starting and ending
time of continuous intensifying; (b), (c) and (d) respectively represent the boundary length of 150, 300 and 600 km,
which with the typhoon eye in the square area heart, E_qv, W_qv, S_qv N_ qv and total respectively represent
the moisture flux of East, West, South, North and Total.
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Abstract

In this paper, we simulate a process of binary typhoon and the budget diagnoses of water vapor in this process
to analyze the transportation characteristics of water vapor and their influences on the variation of typhoon intensity.
The results show that the interactions between typhoon Fitow and surrounding systems, including subtropical high,
mid-latitude trough, west of the continent high and Southeast trailing typhoon Danas, change the background wind
fields of Fitow, and then adjust the transport channels of moisture. Those surrounding systems, especially the trailing
typhoon Danas which can be called the “collection-transfer station” of water vapor, have important effects on the intensity
maintenance and the northern strong precipitation in the offshore and landing period of Fitow. The distribution and
evolution of water vapor flux convergence band are consistent with those of strong convection band, revealing that
the water vapor transport has important influences on the structure and intensity of the inner-core convection band
in typhoon. The budget results show that the time series of total water vapor flux and typhoon intensity change
synchronously. And the eastern boundary is the main source of water vapor transport, and the southern and northern
boundary are also important, while the western boundary makes a negative contribution. The inflow transport channel
is mainly located at the bottom of the troposphere, while the outflow transport area of water vapor is located at middle-
and low-level troposphere of western boundary. The vertical transportation of water vapor plays an important role in
redistributing the internal moisture of typhoon. The duration of sever convection band in typhoon is accompanied by
the strong vertical transport of water vapor, which indicates that the vertical transport of water vapor is important for

developing the strong convection in “U” and “V” type typhoon.
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typhoon intensity change
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