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Abstract In this study, we analyzed the three dimensional variations (latitude, longitude, and
height of Jet core) and wind speed of upper Jet stream in the East Asian region using recent 35
years (1979~2013) of four reanalysis data (NCEP-R2, MERRA, ERA-Interim. and JRA-55).
Most of Jet core is located in 30.0~37.5°N and 130.0~157.5°E although there are slight differ-
ences among the four reanalysis data. The wind speed differences among reanalysis are about
3 m s regardless of seasons, the weakest in NCEP-R2 and the strongest in JRA-55. Although
significance level is not high, most of reanalysis showed that the Jet core has a tendency of
southward moving during spring and winter, but moving northward during summer and fall.
This amplified seasonal variation of Jet core suggests that seasonal variations of weather/cli-
mate can be increased in the East Asian region. The longitude of Jet core has a tendency of
systematically westward moving and decreasing of zonal variations regardless of averaging
methods and reanalysis data. In general, the Jet core shows a tendency of moving south-west-
ward and upward, getting intensified during spring and winter regardless of the reanalysis data.
However, the Jet core shows a tendency of moving westward and downward, and getting
weakened during summer. In fall, there were no distinctive trends not only in wind speed but
also three dimensional locations compared to other seasons. Although the significance levels
are not high and variation patterns are slightly different according to the reanalysis data, our
findings are more or less different from the previous results. So, more works are needed to
clarify the three dimensional variation patterns of Jet core over the East Asian region as a result
of global warming.
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Table 1. Characteristics of the four atmospheric reanalysis datasets.

Name Source Period of Record  Frequency Horizontal Resolution  Vertical Levels
NCEP-R2 NCEP/DOE  1979/01~present  Sub-daily, Daily, Monthly 2.5°x2.5° 17
MERRA NASA 4 Sub-daily, Daily, Monthly 0.5° x 2/3° 40
ERA-Interim  ECMWF " Sub-daily, Monthly 0.5° x 0.5° 37
JRA-55 IMA 1958/01~present  Sub-daily, Monthly 1.25° x 1.25° 37
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Fig. 1. Spatial distribution of 35 years averaged wind speed (m s™"), (a) and their standard deviation (m s™'), (b) at 200 hPa
calculated from the seasonal mean ERA-Interim data.
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Fig. 2. Spatial distribution of the total number of Jet core for winter and the average rate of concordance (%) at 200 hPa derived
from 35 years of the four reanalysis datasets.

Table 2. Statistical summary for the interannual variations of seasonally averaged wind speed (m s™') of Jet core according to
the averaging methods and reanalysis data.

Mean (m s') SD (ms™) Reg.Coef. (m s~ yr'")
Dataset
Mon. Day. Mon. Day. Mon. Day.
NCEP-R2 54.29 69.66 322 242 0.081" 0.054"
MAM MERRA 55.36 73.56 3.40 251 0.080: 0.050
ERA-Int. 55.69 73.68 3.23 2.63 0.075 0.029
JRA-55 57.58 73.22 3.15 2.49 0.081" 0.036
NCEP-R2 37.94 54.56 2.02 136 —0.041 -0.030"
HA MERRA 38.52 59.09 2.07 1.58 —0.046: —0.049:*
ERA-Int. 38.88 59.06 2.04 1.52 —0.046 -0.055
JRA-55 41.49 58.76 1.90 1.54 —0.041 -0.054™
NCEP-R2 53.26 69.01 2.30 1.90 ~0.030 0.014
SON MERRA 53.53 72.89 231 1.99 -0.030 0.006
ERA-Int. 54.41 72.67 237 1.87 -0.039 0.011
JRA-55 56.29 72.58 238 1.92 -0.019 0.000
NCEP-R2 76.31 85.82 3.32 277 —0.041 0.006
DIF MERRA 77.79 89.83 3.39 2.67 ~0.067 -0.009
ERA-Int. 78.02 88.31 3.58 453 -0.072 0.076
JRA-55 78.41 88.97 332 2.87 ~0.032 0.004

SD: Standard Deviation, Reg.Coef.: Regression Coefficient. Significance level: *** 1%, ** 5%, * 10%.
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S S BT o o 3539 ALAE T/ R Byl mE
Max(F;)” N=i=1" i ARE AE ZAwe] WEEAS Fig 39, 2o w2

FAIARD 2 Table 20 e € FHAEE
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g Rolx Utk ALH AES T A BAGle] F 15m s o) oAl vehta
WEgo] oA FZ % 325~ o} AdNES 9 HANEES AMREIAS W 9
35°Nell 7Hg Wi skAl 118k, A 9] 86.4%E 2 8| A YERAL dk(Table 2). A=A AFE2Re] 7
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Fig. 3. Interannual variations of seasonally averaged wind speed (m s™') of Jet core from monthly (M) and daily (D) mean data

from the four reanalysis data.
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Table 3. Statistical summary for the meridional variations of seasonally averaged latitudes of jet cores for 35 years (1979~2013)

from the four reanalysis data.

Mean (°N) SD (%) Reg.Coef. (° yr')
Dataset
Mon. Day. Mon. Day. Mon. Day.
NCEP-R2 34.29 35.98 227 1.32 —0.040 0.001
MAM MERRA 34.08 35.96 2.06 1.47 —0.030 -0.008
ERA-Int. 34.53 36.18 1.98 1.25 —0.022 -0.015
JRA-55 34.99 36.25 1.88 132 ~0.037 ~0.009
NCEP-R2 4133 44.19 1.53 1.09 0.014 0.026"
HA MERRA 41.63 44.40 1.58 1.06 0.005 0.007
ERA-Int. 41.69 44.63 1.53 1.00 0.020 —0.001
JRA-55 42.63 44.62 1.73 1.00 0.009 0.017
NCEP-R2 39.52 42.13 1.68 1.10 -0.001 0.047"
SON MERRA 39.76 4226 1.87 1.10 0.008 0.042::*
ERA-Int. 39.73 42.37 1.54 1.05 0.005 0.029
JRA-55 40.05 42.50 1.48 1.02 0.008 0.024"
NCEP-R2 32.98 34.07 0.76 0.80 0.003 —0.004
DIF MERRA 33.04 34.06 0.76 0.76 —0.004 0.004
ERA-Int. 33.18 34.26 0.74 0.91 -0.003 -0.003
JRA-55 33.18 3423 0.76 0.74 ~0.002 ~0.003

SD: Standard Deviation, Reg.Coef.: Regression Coefficient. Significance level: *** 1%, ** 5%, * 10%.
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Fig. 4. Interannual variations of seasonally averaged latitudes of Jet core from the monthly (M) and daily (D) mean data of the

four reanalysis data.
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Fig. 5. Interannual variations of seasonally averaged longitudes of Jet core from the monthly (M) and daily (D) mean data from

the four reanalysis data.
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Table 4. Statistical summary for zonal variations of seasonally averaged longitudes of jet cores for 35 years (1979~2013) from
the four reanalysis data.

Mean (°E) SD (°) Reg.Coef. (° yr')
Dataset
Mon. Day. Mon. Day. Mon. Day.
NCEP-R2 146.67 155.85 13.58 733 -0.384" -0.162"
MAM MERRA 146.21 156.11 13.51 7.66 -0.342" —0.185::**
ERA-Int. 148.44 156.50 15.90 7.48 -0.329 -0.305
JRA-55 151.85 157.67 1522 8.14 -0.355" -0.333™"
NCEP-R2 120.95 153.28 17.11 6.60 -0.135 0.142
HA MERRA 120.69 155.63 17.22 5.16 -0.219 0.003
ERA-Int. 122.91 156.61 20.19 5.54 —0.088 -0.108
JRA-55 138.80 157.70 25.06 6.74 —0.413 -0.116
NCEP-R2 140.31 155.87 11.61 5.41 0.012 0.139"
SON MERRA 141.40 155.87 12.80 5.14 0.003 0.125"
ERA-Int. 141.29 156.64 10.30 4.97 —0.041 —0.058
JRA-55 145.96 158.11 10.28 4.90 —0.258" —0.084
NCEP-R2 141.67 148.13 4.73 5.78 -0.202™" -0.228"
DIF MERRA 141.97 147.37 5.06 5.75 —0.130’:* —0.161:*
ERA-Int. 142.72 147.85 5.43 7.67 ~0.189 —0.274
JRA-55 143.18 148.71 5.88 6.46 —-0.185" —0.292™"

SD: Standard Deviation, Reg.Coef.: Regression Coefficient. Significance level: *** 1%, ** 5%, * 10%.

Table 5. Statistical summary for variations of seasonally averaged altitudes (hPa) of jet core for 35 years (1979~2013) from the
four reanalysis data.

Mean (hPa) SD (hPa) Reg.Coef. (hPa yr™")
Dataset
Day Day2 Day Day2 Day Day2
NCEP-R2 234.68 234.41 5.54 5.83 —0.064 —0.074
MAM MERRA 239.39 239.63 8.25 8.07 -0.024 -0.025
ERA-Int. 234.68 234.32 7.56 727 -0.211 —0.184
JRA-55 235.80 235.39 7.65 7.52 -0.178" -0.157
NCEP-R2 229.90 229.90 4.87 456 0.187"" 0.117"
HA MERRA 233.45 234.49 6.58 6.22 0.133 0.151"
ERA-Int. 230.70 230.60 5.14 5.28 0.053 0.032
JRA-55 232.58 231.71 4.96 5.35 -0.003 0.021
NCEP-R2 233.97 233.65 426 3.95 0.001 -0.015
SON MERRA 236.85 237.13 521 5.15 0.035 0.078
ERA-Int. 238.84 234.63 433 424 -0.166 -0.132
JRA-55 234.97 234.06 4.96 5.03 -0.124" -0.115"
NCEP-R2 224.61 224.68 495 4.90 -0.115" -0.165"
DIF MERRA 223.63 224.58 5.57 5.01 -0.065 ~0.066
ERA-Int. 225.48 224.96 7.14 6.90 —0.311 -0.315
JRA-55 22422 223.08 522 527 -0.208™" —0211™

SD: Standard Deviation, Reg.Coef.: Regression Coefficient. Significance level: *** 1%, ** 5%, * 10%.
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Fig. 6. Interannual variations of seasonally averaged altitude (hPa) of Jet core according to the daily (D) and interpolated-daily

(D2) mean data from the four reanalysis data.
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