541 B S W N W Vol. 41 No. 5
2017 49 H Chinese Journal of Atmospheric Sciences Sep. 2017

TR, FWkTF, 8K 2017. Chanchu 4 K (0601 ¥t H 22 AR B A AR B AE 0T [J]. KARRE, 41 (5): 1101-1102.  Wau Tianyi, Wang Yongging, Zhou
Yushu. 2017. Characteristic analysis of low Richardson number in the outflow layer of typhoon Chanchu (2006) [J]. Chinese Journal of Atmospheric Sciences

(in Chinese), 41 (5): 1101-1102, doi: 10.3878/j.issn.1006-9895.1703.16239.

Chanchu X (0601) ikt EBIKIBEHREIFIE ST

%iﬂé bEwmEY OARR
1 B R B TR AR R 5 I 20 B 2 0 S 5 T 5 MBI 5 /A0 45 BB AR A [ o 5 R I A S 38/ 50 O TR I 5 PP A
FRIH L, BT 210044
2 PEARGRREEF R bR H KA E K E LK E  (LaSW), dbst 100081
3 i E BRI TUIT 2= B K D EL S SRR T AU % (LACS), b5t 100029
4 v E R B HERRHE A B, 6t 100049

B E REREAER R G RIRR S0 — NIRRT, (R OCT & KU 2 2 85 AT 8 R AE 14 43 #r
AR o AR T AR b R WRE B 0601 5 Chanchu & KURBL B 20K, BL R (CBREEARE0
<1 AFH, 531 T 1474 T Chanchu & X HZ FARERE AR ST, LLACE I A iES 1 SR IR 43411 1, #F Chanchu
B RIH)Z 10~16 km &AL, RERE R HIEREKR, LREFmAE, X5 Emmanuel (2011) #EN#
WAL 8 M tha R B A A KB RN T BOA L2 AR BROL,  R BUGEE 7 AR5
I LA IJ\?'*Chanchu G X BRI N e &, B Chanchu & XU ek, RHERECE IR MR, O
FE 8K, ]I, Chanchu ¥t H )2 AR EE 2 AR B A E S o0 AR AIE 52 27K 7 XU 3 B D) A8 R R € FE 5 o 76 Chanchu
& MG AR R, ICER A AR 0 A A AE H AL, 3X 55 A B AR S A8 Ak 3 S0 4 SRR A J0 3 i i e
BN R AHTIB/R AL T Chanchu & MU HE K BT 2R 502 (0 45 MREAE, IO TE 7RI AT AR EZ X
Chanchu 5 A1) 8 BE R 5 H 28 4b AT Uk

XA Ax HEAKE WE BhARE

ZHE  1006-9895(2017)05-1101-12 hESES P44 SCERARIRED A

doi:10.3878/j.issn.1006-9895.1703.16239

Characteristic Analysis of Low Richardson Number in the Outflow Layer
of Typhoon Chanchu (2006)

WU Tianyi |, WANG Yongging"?, and ZHOU Yushu®*

1 Pacific Typhoon Research Center, Key Laboratory of Meteorological Disaster of Ministry Education/ Joint International Research Laboratory of
Climate and Environment Change/Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University
of Information Science and Technology, Nanjing 210044

2 State Key Laboratory of Severe Weathers (LaSW), Chinese Academy of Meteorological Science, Beijing 10081

3 Key Laboratory of Cloud—Precipitation Physics and Severe Storms (LACS), Institute of Atmospheric Physics, Chinese Academy of Sciences,

Wi BE 2016-11-09; MLEFLAEEER 2017-03-17
EEEN ARG, 2, 1993 FEAE, WL, FZAGIERE G KO AALRE ST 9E . E-mail: 843130652@qq.com
BWAEE  T0k7, E-mail: yq.wang@163.com

RENMEB  EERE SRR E IR (973 TRID T H 2015CB452804, [H R ARFIARE 4 W BTN H 41530427, 41661144024, 41475054 F1 41475097,

VLI AL FARBHAF R E KIE 14KJA170005, 755 RS 58 8 0 5206 % FRIGA S 2014LASW-B0S

Funded by National Basic Research Program of China (973 Program) (Grant 2015CB452804), National Natural Science Foundation of China (Grants
41530427, 41661144024, 41475054, and 41475097), Key University Science Research Project of Jiangsu Province (Grant 14KJA170005) ,Open

program of State Key Laboratory of Disaster Weather (Grant 2014LASW-B08)



P Y S

Chinese Journal of Atmospheric Sciences

1102

41 %
Vol. 41

Beijing 100029
4 College of Earth Sciences, University of Chinese Academy of Sciences, Beijing 100049

Abstract One typical structure of typhoon is the outflow layer in the upper troposphere. However, there were relatively
few studies on the outflow layer. In terms of criterion Richardson number, the data from numerical simulations of the
non-hydrostatic mesoscale model WRF on typhoon Chanchu (2006) was used to investigate low Richardson number in the
upper troposphere, as well as the structure and causes of the low Richardson layer. Results demonstrate that the prominent
frequency of low Richardson number that even reached the turbulence criticality existed in the altitudes ranging from 10
km to 16 km, supporting the assumption of Richardson number criticality in tropical cyclone by Emanuel (2011). By
comparing differences in the low Richardson number layer during the newly-born stage, developing stage, mature stage
and decaying stage of the tropical cyclone, a correlation was found between the frequency of low Richardson number and
the strength of the tropical cyclone, namely, the low Richardson number layer was found to be more common and broader
in the stronger phase of the tropical cyclone. The presence and distribution of low Richardson number in the outflow layer
was characterized by vertical wind shear and static stability. Along with the process of slowly changing of typhoon
intensity, the frequency and distribution of low Richardson number exhibited a diurnal variation, which was associated
with the change in static stability caused by diurnal variation of solar radiation. This study revealed the existence of
upper-tropospheric low Richardson layer in tropical cyclones, and verified the sensitivity of Richardson number to cyclone

intensity and the radiation diurnal cycle.
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Fig. 1 Domain configuration for the WRF numerical simulation of Chanchu. 700 hPa wind vectors from the model initial condition (units: m s '; NCEP Final

Analysis, FNL) at 0000 UTC 10 May 2006 are shown. Domains A, B, and C remain fixed and the innermost domain D moves with the storm as shown with the

dashed line (from D, to Dy). The TC symbol denotes the location of Chanchu at the initial time
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