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Preliminary investigation on the winter elevated duct over
south-central western Pacific Ocean

LI Xiaodong, SHENG Lifang, QIU Jingyi, DIAO Yina, LIU Shan
(College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China)

Abstract The characteristics of elevated duct over south central region of western Pacific from November
2015 to January 2016 was analyzed by ship-based GPS sounding and ECMWF reanalysis data ( ERA-
Interim ) . The results showed that the occurrence probability of elevated duct was 47%. The mean height,
thickness, and magnitude were 1 393 m, 205 m, and 11.7 M-unit, respectively. When elevated duct
occurred, the weather was fine with little cumulus. The occurrence probability of elevated duct in 5—
30°N region was up to 77% , intense elevated duct existed at about 800 hPa. ERA-Interim reanalysis data
indicated that the intense elevated duct occurred in huge anticyclones. Strong relative humidity gradient
and temperature inversion, which make for the intense elevated duct, was caused by encounter of slowly
sinking dry air inside the subtropical anticyclone with the wet ascending marine boundary air.
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Fig.1  The location of GPS sounding stations and Guam

sounding station over the central-south part of the

western Pacific (The x-axis is longitude. The y-axis
is latitude. The yellow shaded area is land. The
white shaded area is ocean. The red marks are the

GPS sounding stations. The blue mark is Guam

sounding station )

®1 GPS JREUHARIE
Table 1  The technical specifications of GPS Sounding

WHEFEE ek AN S
MRBE/C +60~-90 0.1 +0.5
FERHRE/ % 0~100 1 +5
7E 1 080~100 Z ] k+1.0;
S JE/hPa 1 080~3 0.1 )
TE 99~3 Z [ £0. 5

K/ (m-s™')  0~150 — £0.2
KA/ (°) 0~360 — +2
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Fig.2  The comparison of temperature (a) and relative humidity (b) profiles between GPS sounding station and Guam

sounding station
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Table 2 The characteristics of intense elevated duct over the central-south part of the Western Pacific

ZhRE/°N 4 B/°E fisf i)/ UTC P RIEE b /m W FERE d /m W FIRIE SM /M-unit HUEPAS Ay /m
2015-11-18
28 146 2092 271 16.2 4.1
T15.37
2015-11-18
27 146 1919 237 23.2 4.3
T14.13
2015-11-19
26 146 1936 185 7.5 1.9
T13.28
2015-11-19
25 146 1620 233 17.0 3.6
T17.06
2015-11-20
24 146 1 461 167 3.9 1.2
T09:10
2015-11-20
23 146 2134 302 23. 1 5.5
T19:19
2015-11-21
22 146 2002 377 4.4 3.0
T05:26
2016-11-27
22 143 1627 153 8.1 1.6
T20.44
2016-11-26
19 143 2 035 152 3.3 1.0
T23.57
2016-01-04 2 540 242 8.2 2.6
12 143
T12:51 3258 309 26.7 6.0
2016-01-02
11 143 2279 200 17.9 3.2
T12:10
2016-01-01
10 143 2115 310 26.4 5.8

T18:46
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Fig.3  The modified refractivity profiles of Guam sounding

station at different time
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Fig.4 Zonal averaged vertical velocity and relative humidity
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