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Fig. 3 Number of low-level jet observations from January 1959 — Decem-
ber 1960 at 1200 and 0000 GMT (From Bonner, 1968)
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Fig. 5 Diurnal variation of the mean warm season wind profiles as deter-
mined from (a) LLJ soundings and (b) non-LLJ soundings.
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Fig. 4 Diurnal variation of hourly thunderstorm frequency over the United
States. Normalized amplitude of the diurnal cycle is given by the
length of the arrows in relation to the scale at bottom left. (Am-
plitudes are normalized by dividing by the mean hourly thunder-
storm frequency averaged over the 24 hr of the day at each station.)
Phase (time of maximum thunderstorm frequency) is indicated by
the orientation of the arrows. Arrows directed from north to south
denote a midnight maximum, arrows directed from east to west
denote a 6 a.m. maximum, those from south to north denote a
midday maximum, etc. (Based on data in Mon. Wea. Rev., 103,

409 (1975))
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Figure 4.31 Vertical profiles of the mean horizontal
wind speed at the Vici, OK, wind profiler at 6 pm, 12am,
6am, and 12 pm local standard time in June and July,
2006.
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Figure 4.32 Mean diurnal cycle of the horizontal
wind velocity components at 750 m above ground level
observed by the Vici, OK, wind profiler in June and July,
2006.
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Figure 4.9 The boundary layer in relatively tranquil conditions over land consists of three major parts: a very turbulent
mixed layer, a less turbulent residual layer consisting of former mixed-layer air, and a nocturnal stable boundary layer of
sporadic turbulence. The letters A-E identify the times of the soundings shown in Figure 4.10. {Adapted from Stull [1988].)
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Figure 4.33 Schematic illustrating how the nocturnal low-level wind maximum develops, for the case of a southerly
geostrophic wind, without loss of generality. At = % (during the late afternoon), the friction, Coriolis, and pressure

gradient forces are in balance; thus, dvy,/df = 0, where vy, is the horizontal wind velocity. The removal of the friction

force at £ = f; + At creates a force imbalance (where dvy/df = —L1Vyp — fk > v = 0), which results in net acceleration

of the wind vector = f, + Af and £ = fy + 8A¢f. An inertial oscifLation results, with winds becoming supergeostrophic
from approximately ¢ = fy + 2Afto £ = fy + 7Af.
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(a) daytime

Vg

Figure 4.36 Diurnal oscillation of the low-level thermal wind owing to the diurnal heating and cooling of sloped terrain.
The northern hemisphere case is shown, such that |v;| = v;. (a) Daytime conditions. (b) Nighttime conditions. (Adapted
from Stull [1988].}
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Figure 4.37 Eta model forecast of 250 mb and 850 mb geopotential heights {(dam, contoured) and wind speeds {shaded)
for 0000 UTC 5 May 2001. The 850 mb low-level jet stream in the southern Great Plains region is coupled with the exit
region associated with the 250 mb jet stream.
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Figure 5.14 Surface, wisible satellite, and sounding obsenvations on 15 May 1991, (3) Manual analysis at 2100 UTC of
mean sea level pressure {magenta conftours every 2 mb; the leading 97 or 107 is dropped) and surface dewpoint {green
contours every B°C), The dryline is indicated with the brown, open-scalloped line, A low-pressure trough is indicated with
a dashed black contour. A cold front is indicated with a heawy blue barbed line. Station models display temperature {7C),
dewpoint (7C), mean sea lewvel pressure (tenths of mb with the leading 9° or “10° dropped), sky conditions, and wind
barbs (kth. The heavy gray line indicates the approximate location of aircraft transects wsed o construct the wertical
cross-sections shown in Fgure 5.18. (B} Wisible satellite image at 2100 UTC. The yellow Une indicates the approximate
location of the aforementioned aircraft transects, (o) Close-up of surface observations in the immediate wicinity of the
dryline obtained by mobile instrumentation {the enlarged region is shown in {a)). The station models display temperature
(20, dewpoint (7Cy, and wind {ktj. The locations of two mobile sounding units (N55L-1 and M35L-2) positioned on opposite
sides of the dryline are also indicated (N1 and N2, respectively). (d) Soundings obtained west and east of the dryline by
MNSSL-1 (red) and M55SL-2 (blue), respectively. The thin contours show the paths of a lifted surface parcel for each of the two
soundings on the thermodynamic diagram. Winds are also shown for each sounding. {Adapted from Ziegler and Rasmussen
[1988].)



‘L’t’_\_{w\i»’e:._ Euwiqi:_c_)__y\__ .(-lrxipsca.l (T Gpri_v_xg, _Q_a_r_(_\r’_ Sura € )

= COV\.@'LM.Q.ME,__L& .ts{.p_i_le_Y__.re afed $po e
R | YT ‘Jitbwsbni ” _.d.t_u_u_smgif_c’_mvx___.o_@ Rockieq gmt,{ =

Lolee jﬂu‘”’f’ﬁw‘mé‘ ollurs Aue te v grticel - PRSETT |
4 = ___S’,_pecm_s_;u_oﬂ_ e sentr S Aowansirean o=

& mount o mm:)&_ Cous up Veittice \ .

[ Ly gtrefcwmo 0F€ cir cllumng _Gund 4’_{)_:{(\“-&?_ |
b S S s B BE lowisleyel Cicculotion due %o BV R
e _Cbnservebign.,  CWA- T .- ) - TN

]I — g\‘(‘ow\s,p(‘ le( muts\/\l x__ Wn _assocta b i

|
H W ‘H’,\ ot —wave Y6 M\/\ S LhAct _vsp_ss_u_i_

‘\'""ﬂ%&ﬂ_—s_’fiﬁﬂi —eve mgLQS i

— qulkiné'r, Cepresent— fntecseckion o £ whran

| MOIGT (au.{er‘ w AN ﬂ:}m“’“d) ‘3:&::_3«"[/\?‘};
e ot‘\el{%?& ot dercain {SJ‘OL&‘\OL"(—

M&Mmsw«g Qor' (ﬂfxlc\fnc_ AL} mq)'vb\e AR

pm——

-~ Frntogenetic —i € Cicewlationg Yo t—
W confluenc e

Lot e moishuce g cadienk— (

B e e ol ol Se)  OE mass €gy

— Dilferential  yectical m‘m\r«éf D2gpar nnwng,
H on west side ok g \nerdases wCs*tr\\{

H PADM enk i ‘“‘M‘ﬁnor‘?‘ e glouwd C"\\N\mwoé_.__
I Poay €10 enc € . .




strong drylines

weak drylines

NDAA—IRES/Climate Diagnastics Center (b)

500-mb height

VRS

HOA—CIRES/ Climata Dlagnasifce Center

Sz

0.

HDA—CIRES/Clmate Dlagnastics Center

(d)

sea-level pressure

Figure 5.15 Composites of synoptic-scale conditions in cases of (left) strong drylines and (right) weak drylines: (a), (b)
500mb geopotential height (contoured every 60m); (c), {d) sea level pressure (contoured every 2mb). (Adapted from

Schultz et al. [2007].)
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Figure 5.16 Schematic vertical cross-section of the dryline and its relation to topography. Idealized soundings at
points A, B, and C represent the conditions west, just east, and far east of the dryline. (Adapted from Bluestein [1993].)
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Figure 5.17 Cross-sections of mixing ratio obtained
from west-east fraverses of a downward-pointing air-
borne water wapor lidar over the southern United States
Great Plains during the International H,0O Project (the
aircraft was flying at approximately 379N latitude). The
top cross-section was obtained during the mid-morning,
and the bottom cross-section was obtained during the
early afternoon, Mote how the moist Layer intersects the
sloping terrain at the location of the surface dryline. Also
note the differences in the moisture distribution between
the morning and afternoon traverses. (Imagery courtesy
of the Mational Center for Atmospheric Research Earth
Obszerving Laboratory.)
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(a) 1532-1646 UTC
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Figure 5.18 Vertical cross-sections of virtual potential temperature (&, ; shaded), water vapor mixing ratio (g kg~!; green
contours), and wind (see scale) obtained from stepped aircraft traverses across a dryline between (a) 1532 and 1646
UTC, (b) 1649 and 1804 UTC, and (c¢) 2307 and 0006 UTC 15-16 May 1991. The location of the traverses is indicated in
Figure 5.14a, 5.14b. (Adapted from Ziegler and Rasmussen [1998].)
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TC CHNTEL CE. DRMAGING
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