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Abstract In this study, trends of upper jet stream characteristics (intensity, altitude, latitude,
and longitude) over the Asia-North Pacific region during the recent 30 (1979~2008) years were
analyzed by using four reanalysis datasets (CFSR, ERA-Int., JRA-55, MERRA). We defined the
characteristics of upper jet stream as the averages of mass weighted wind speed, mass-flux
weighted altitude, latitude and longitude between 400 and 100 hPa. Due to the vertical averag-
ing of jet stream characteristics, our results reveal a weaker spatial variabilities and trends than
previous studies. In general, the four reanalysis datasets show similar jet stream properties
(intensity, altitude, latitude and longitude) although the magnitude and trends are slightly differ-
ent among the reanalysis datasets. The altitude of MERRA is slightly higher than that of others
for all seasons. The domain averaged intensity shows a weakening trend except for winter and
the altitude of jet stream shows an increasing trend for all seasons. Also, the meridional trend of
jet core shows a poleward trend for all seasons but it shows a contrasting trend, poleward trend
in the continental area but equatorward trend in the Western Pacific region during summer. The
zonal trend of jet core is very weak but a relatively strong westward trend in jet core except for
spring and winter. The trends of jet stream characteristics found in this study are thermodynami-
cally consistent with the global warming trends observed in the Asia-Pacific region.

Key words: Jet stream, reanalysis data, Asia-North Pacific region, weakening trend, poleward
trend
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Table 1. Characteristics of the four atmospheric reanalysis datasets.

Name Source Period of record Horizontal resolution Vertical levels
CFSR NCEP/NCAR 1979/01~2009/12 0.5°x0.5° 37
ERA-Int. ECMWF 1979/01~present 0.5°%0.5° 37
JRA-55 IMA 1958/01~present 1.25°% 1.25° 37
MERRA NASA 1979/01~2016/02 0.5°%x2/3° 42
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Fig. 1. The analysis region (red dotted box) used in this
study.
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Fig. 2. Spatial distributions of 30 years (1979~2008) seasonal averages (shaded) and ensemble spread (contour) of mass

weighted wind speed (m s™') from the ensemble data.
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Table 2. Statistical summary of the mass weighted wind speed and mass-flux weighted altitude, latitude and longitude averaged
over the analysis domain and its linear trend and significance level (asterisk: p < 0.05) by reanalysis dataset and season.

Wind Speed Altitude Latitude Longitude
Dataset Mezirll Tlielnd_] Mean Trend_ ] Mean Treri(li Mean Trerlfl
(ms™) (ms yr) (hPa)  (hPayr) (°N) Cy) (’E) Cy™)
CFSR 20.59 +0.01 245.30 -0.04 36.97 +0.01 119.14 0.00
ERA-Int. 20.94 -0.01 243.80 -0.02 36.81 +0.02 119.87 +0.01
MAM JRA-55 20.82 -0.01 244.51 -0.02 36.88 +0.01 119.92 +0.01
MERRA 20.64 0.00 241.94 -0.03 36.95 +0.01 119.41 +0.02
Ensemble 20.75 -0.02 244.14 -0.03 36.90 +0.01 119.59 +0.01
CFSR 11.69 -0.03" 235.78 -0.06" 39.05 +0.02 116.31 -0.04
ERA-Int. 11.69 -0.03" 235.38 -0.03 39.23 0.00 116.33 -0.05"
JJA JRA-55 11.75 -0.03" 235.52 -0.03 39.16 +0.01 116.33 -0.05"
MERRA 11.57 -0.03" 231.97 -0.01 39.04 0.00 116.04 -0.03
Ensemble 11.69 -0.03" 234.66 —0.04 39.12 +0.01 11625  —0.04"
CFSR 18.69 0.00 241.78 -0.06" 39.83 +0.02 119.54 -0.01
ERA-Int. 18.83 -0.01" 241.85 -0.05" 39.84 +0.02 119.09 -0.01
SON JRA-55 18.76 -0.01" 241.86 -0.05" 39.89 +0.02 119.03 -0.03
MERRA 18.65 0.00 238.41 -0.04" 39.87 +0.02 118.98 -0.01
Ensemble 18.73 0.00 240.97 -0.05" 39.86 +0.02 119.16 -0.02
CFSR 27.13 +0.03 243.85 -0.05 35.50 +0.02 119.46 +0.01
ERA-Int. 27.45 +0.01 243.42 -0.02 35.37 +0.02 119.14 +0.01
DIJF JRA-55 27.25 +0.01 243.13 -0.02 35.45 +0.02 119.05 +0.01
MERRA 27.16 +0.02 240.03 -0.02 35.59 +0.02 118.81 +0.02
Ensemble 27.25 +0.02 242.61 -0.03 35.48 +0.02 119.11 +0.01
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and Caldeira (2008), Barton and Ellis (2009)¢}= T
& Aot}

AE 49 Ha 1ee 53 v=2A4 A AF
oA MERRAE A|9|gt 352 A5E 7+e] pol7t 2t
A5k, MERRATRFe] th2 2559l H]3)] 3.6 hPa F=
=01, CFSRe| 714 S| vehdes 542 Holx
ATHFig. 5). MERRAS] Hd 9] zto]= CFSR,
ERA-Int., 28] 3 JRA-55E 400~100 hPa Ato]ol] <14
=7 10709] Z0H WHall, MERRAE= 2.4 7709
SRF EA)57] wliTolt), Ade| wE Hat 19| 2}
°]7} 9.5hPa A=o|H, FAdHEE F 2fo]& Ho|X]
EANE, E3 7HEel vlE| A5 ALlA 2=
Al UERd ). ofA|ol- R A Aol A FFAHAES] AL

T BE AN AR E #AR1] dEst
= 738 Yeht=tl, 53] CFSRe] 7P s %
A ALS BTk TS o2 AFEd vE b

<

(-0.05 hPa yr oA =& Folose) A5 Aol v
EFdtH(Table 2). ©]&3 A= ?“P:r" AgolA A
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ko oA 9] t}E AFE(Hu and Fu, 2007; Seidel and
Randel, 2007; Archer and Caldeira, 2008; Pena-Ortiz
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