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Dynamical Variability of the double-jet Structure in the Northern Hemisphere Summer
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Synopsis

This study investigates the dynamical variability of the double-jet structure in the

Northern Hemisphere summer months of June and July. The summer northern annular

mode (NAM), which is the leading mode of the empirical orthogonal function analysis in

the extratropical troposphere for each month, is used for this analysis. The strong positive

NAM is characterized as the double jets with the subtropical jet located at around 40°N
and the polar front jet (the eddy drive jet) at 60°~70°N; the strong negative NAM is char-
acterized as the single jet with the dominant subtropical jet at around 40°N. The vertical
profile of momentum budget at 60°-85°N in the strong NAM months has peaks of the EP
flux convergence and the poleward absolute vorticity advection at 300 hPa. The difference

of zonal wind between the strong positive and negative NAM is estimated at around 5 m

s,
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northern annular

Fig. 1 (a) Latitude-height section of zonal-mean
geopotential height in July regressed on north-
ern annular mode (NAM), which is defined by
standardized PC time series of the leading EOF
of the zonal mean geopotential height field in
40°—-85°N, 200-1000 hPa in July. (b) Latitude-
seasonal section of zonal-mean geopotential
height at 500 hPa regressed on NAM in each
month (seasonal varying NAM, SV-NAM).
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Fig. 2 (a) Geopotential height at 1000 hPa (m)
and (b) zonal wind at 300 hPa (m s!) regressed
onto the SV-NAM index in June-July.

________________________________________

________________________________________

Fig. 3 Time series of the monthly SV-NAM index
from 1958 to 2019 for June (black) and July
(green). Months when number of days with SV-
NAM indices > 3 (< -3) is greater than 5 days are
marked by blue (red) circles and are referred to
norther summer strong positive and negative

NAM months, respectively.
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Fig. 4 Latitudinal distribution of zonal wind at
300 hPa averaged over 0°-135°E averaged for the
norther summer strong positive (red) and nega-
tive (black) NAM months.
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Fig. 5 Composite mean of the zonal wind at 300
hPa averaged in the northern summer (June to
July) strong (a) positive and (b) negative NAM
months in units of m s\,

7 FE 500 hPa & AUR.700 hPall W\ T, dbRERE 2
IZIE & B ONAMMPB WA 12OV CTAKRK ZER L,
S D DI 7 % Fig.6 & Fig. 7IZ/RT. BOIED
NAMIBE TH AL U 72 % i 8 o & i 35 & % B8 T 6
OEEZTIBL N A TH D . B2 AbmiE &0
23R ZFFON, WHEHE Y Ao, —J7,
BOADONAMIEER DA, IEOLE & BRI 50
KEELTWADITTHRW., 77U BIZIE, KREEE

g—n oy NTH, BT ERZES 2D, REICE
WS EEZ LTS,

(a) strong +NAM  jyne-July
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(b) strong —NAM
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Fig. 6 Geopotential height anomalies at 500 hPa
from the climatology for the northern summer
strong (a) positive and (b) negative NAM
months in units of m.
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Fig. 7 Temperature anomalies at 700 hPa from
the climatology for the northern summer strong
(a) positive and (b) negative NAM months in
units of K.
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(a) strong +NAM 400 hPa (b} strong -NAM

Fig. 8 Latitudinal distribution of eddy momentum
at 400 hPa for the northern summer strong (a)
positive and (b) negative NAM months in units
of m? s2. All waves (black), zonal wave numbers
2—4 (red), and zonal wave numbers 5-10 (blue).

(a) strong +NAM  60-85N(b) (+NAM) — (-NAM)

Fig. 9(a) Vertical profile of momentum budget
for northern summer strong positive NAM
months at 60°-85°N for zonal wind tendency
(black), EP flux divergence (red), Coriolis torque
acting on the residual mean meridional circula-
tion (blue) in units of m s7' 10day~'. Zonal wind
(m s7") is shown in grey. (b) Same as the left
panel but for composite difference between
strong positive and negative NAM index.
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