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colors). The green
and light blue colors
in the images
represent regions of
clear air (no storms).
The radar is able to
detect clear air
because of the
backscattering of
radio electromagnetic
energy from insects in
the clear air. (Source:
R. Roberts, 2014)
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Figure 6.30. Sequence of radar reflectivity images from the Doppler radar located near the Bamako, Mali airport
on 9 June 2008 at the four time periods (in UTC) shown. The colour scale is idBZ increments, with most

intense thunderstorms havingreflectivities of 50-60 dBZ (orange/red colors). The green and light blueolorsin

the images represent regions of clear air (no storms). The radar is able to detect clear air because of the
backscattering of radio electromagnetic energy from insects in the clear air. (Source: R. Roberts, 2014)
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Figure 6.30. Sequence of radar reflectivity images from the Doppler radar located near the Bamako, Mali
airport on 9 June 2008 at the four time periods (in UTC) shown. The colour scale is idB&Zincrements, with
most intense thunderstorms havingreflectivities of 50-60 dBZ (orange/red colors). The green and light blue
colorsin the images represent regions of clear air (no storms). The radar is able to detect clear air because of
the backscattering of radio electromagnetic energy from insects in the clear air. (Source: R. Roberts, 2014)
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Figure 6.33. Same as
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a)17:12 : four later time
: periods from 1712-
1844 UTC. (Source:
R. Roberts, 2014)
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Figure 6.39. Schematic
representation of the impact of
a downburst on an aircraft on
final approach to the runway.
(Source: McCarthy et al1982)
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Figure 6.41. Schematic representation of the shelived, temporal evolution and very
small spatial scale of a microburst occurring below 3000 m (10,000 ft.). Scale is in
nautical miles. (Source: Wilson et al., 1984;
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Figure 6.42. Vertical and horizontal views of the microburst that caused the crash of BOAC Flight 252/773
accident at Kano, Nigeria. Wind patterns were reconstructed based on observations and information
received from the Ministry of Transport and Civil AviationHMSO) ondon, U.K. (Source: Fujita, 1985).
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Figure 6.43. Weather analysis (WASA)
and forecast (WASF) maps for 27 August
2006 over Western Africa. Shown are the
inter -tropical discontinuity (ITD)
(double-black barred contours); the
African Easterly Jet (AEJ) locations
(green line contours with arrowheads);
the African Easterly Waves trough (AEW;
double-black contours); the subtropical
jet (orange doubleline contours with
arrowheads); shaded polygons
representing areas of most intense
convection (MCS) estimated from the IR
imagery (orange corresponding to-
65°C); and isolated convective cells
(identified by a Cbsymbol only). See
Chapter 12 for further explanations. (a)
WASA at 0600 UTC and (b) WASF for
1800 UTC. (Source: Meteérance, 2014)
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Figure 6.45.Meteosatinfrared
(20.8 micron) imagery on 27
August 2006 at a) 1100 UTC, b)
1500 UTC, c¢) 1800 UTC, and d)
2100 UTC. Orange areas
represent cloud-top
temperatures of-65°C used for
tracking intense MCSs. The
approximate location of the
Dakar, Senegal airport is
indicated in (a). (Source: AMMA
Experiment web site, 2014)

c) 1800 UTC
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Figure 6.46. Sequence of satellite infrared imagery from 1832130 UTCcenteredon Senegal. Orange shades represent cloudp
temperatures colder than-67°C. Country borders are outlined in white. (Source: R. Roberts, 2014)
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1 Sédar International __ : & Figure 6.47. NASA NPOL radar reflectivity image
JAirport \ ,,,,, ‘ at 2059 UTC on 27 August 2006. The white

} ' ‘ contour is the coastline of Senegal and the yellow

icon represents the location of the Dakar Airport.
The radar is located 40 km to the SE of the

airport. (a) 2059 UTC,; (b) 2159 UTC. (Source: R.
Roberts, 2014)
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Figure 6.48. Radar horizontal and vertical crossections through a
downburst-producing storm in Senegal on 27 August 2006 at 2329
UTC. a) Horizontal radar reflectivity (indBZ units). Higher
reflectivity values represent more intense storms and precipitation.
b) Horizontal radar radial velocity (in ms-1). Blue and green shades
are regions of flow toward the radar, and yellow and red shades are

L
& flow away from the radar. Yellow line shows the locations of vertical

= E cross-sections shown in d) and & next slide.The red arrows in b)
& show the Doppler wind directions associated with the downburst. c)
1 | o E Satellite IR image at 2330 UTC. Orange shade63°C and pink shade
i is -88°C. (Source: R. Roberts, 2014)
=
IVIELEOUTOIOYY 01 1 TOpPICal VWE = d. Hdlupov ;—'A-\ African Monsoon i ‘
Editors:D J Parker and M Dieldane @Multidiscipﬂnaryﬁnalysis 1

Copyright © 2016 John Wiley & Sons ACMAD



18 dbiSI2eNR fro2idI@Ves2oFicaCTNR dedhaOdvst Har2itS& G 1 F N
Chapter 6: Nowcasting z Authors: Rita D. oberts and James W. Wilson

k_[" Custom DBZpolarfmma Cross Section 2006/08/27 23:29

&EGCOOA ¢ &lp(Radui réflextvily8
(vertical) cross-section (indB2). e) Radar
radial velocity (vertical) cross-section (in ms
1). Blue and green shades are regions of flow
toward the radar, and yellow and red shades
are flow away from the radar. Radar position
is located to the left of the image. (Source: R.
Roberts, 2014)

Custom  YELpolarfmma Cross Section 2006/08/27 2ig

Downburst

e %’li\

Meteorology of Tropical West Africa: The Forecasters' Handbo ==zt L R . é
Editors:D J Parker and M Dieane ®Multidis:iplinaryP«nalysis 1

Copyright © 2016 John Wiley & Sons ACMAD



18 dbiSI2eNR fro2idI@Ves2oFicaCTNR dedhaOdvst Har2itS& G 1 F N
Chapter 6 Nowcastlng zAuthors tha D. Roberts and James W. Wilson

v Pvelions 0.657652 oo 20RI0/2 ek P § Figure 6.49. Radar horizontal and vertical cross
: . sections through a downburstproducing storm

in Senegal on 27 August 2006 at 2344 UTC. a)
Horizontal radar reflectivity (in dBZ) and b)
horizontal radar radial velocity (in ms-1). Blue
and green shades are regions of flow toward the
radar, and yellow and red shades are flow away
from the radar. Yellow line shows the location of
the vertical crosssections in ¢) and ¢, next slide.
(Source: R. Roberts, 2014)

Weg 2006/08/27 23:44

" Developing
N
gust front

Editors:D J Parker and M Dieane

Meteorology of Tropical West Africa: The Forecasters' Handbo ==zt L R . é
®Multidiscipﬂnaryﬁnalysis ‘
Copyright © 2016 John Wiley & Sons M



1S SI2Z2NR fo2ididve2oF icaCTNER dedhaOdvsf HarlS& G 1 F N

Chapter 6: Nowcasting z Authors: Rita D. Roberts and James W. Wilson

;m Custom DBZpolarfmma Cross Section 2006/08/27 23:44
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(vertical) cross-section (in dB2). d) Radar

radial velocity (vertical) cross-section (in

ms-1). Blue and green shades are regions of
flow toward the radar, and yellow and red
shades are flow away from the radar. Radar
position is located to the left of the image.
(Source: R. Roberts, 2014)
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1 Figure 6.50. Radar horizontal and vertical

y 4

_ ' = crosssections through a downburst

294

- : I producing storm in Senegal on 27 August
Dakar gt = - T _ 2006 at 00:14 UTC. a) Horizontal radar
A|rport \ / ) 2, & R reflectivity (in dB2) and b) horizontal radar

g radial velocity (in ms-1). (Source: R. Roberts,
2014)
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Blue and green shades are regions of flow toward
the radar, and yellow and red shades are flow
away from the radar. Yellow line shows the
location of the vertical crosssections in ¢) and ),
next slide.
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reflectivity (vertical) cross-section (in
dB2). d) Radar radial velocity (vertical)
cross-section (in ms-1). Blue and green
shades are regions of flow toward the
radar, and yellow and red shades are
flow away from the radar. Radar
position is located to the left of the
image. (Source: R. Roberts, 2014)
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a) 0044UTG.. d) 0045 UTC

Dakar Eopold Sd .

'"temaga' g \ ; = - Figure 6.51. a) to c) Gusfront

' S e ‘ propagation to the northwest over a
' Ll ] 90-min period as observed in the
NASA NPOL radar radial velocity
field. Green and blue shades
represent radial winds approaching
the radar; yellow and red shades are
radial winds moving away from the
radar. The radar is located 40 km to
the SE of the airport. The red
contour and arrows indicate the
location of the leading edge of the
gust front and its direction of
propagation. d) to f) Satellite
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§

b) 0114UTC.. ' e) 0115 UTC

S e e Bl s w9 S A BT SRR R

infrared imagery corresponding to
the radar radial velocity data for the
same time periods. (Source: R.
Roberts, 2014)
f) 0145 UTC
&
AN ‘ Fom— i ‘
Meteorology of Tropical West Africa: The Forecasters' Handbo ==zt L R .
Editors:D J Parker and M Dieane @Multidiscipﬂnaryﬁnalysis 1

Copyright © 2016 John Wiley & Sons ACMAD



18 dbiSI12:NR fro2idI@Ves2oFicaCTNR dedhaOdvst Har2iiS @G !
Chapter 6: Nowcasting Z Authors: Rita D. Roberts and James W. Wilson

296] VELpolarfinna; 0,637632 deg 2006/08/28 00:44 z . \ Z.“; Dakar LéOpOId S . /( P _“\ 8 5 3 b) 0114UTC
Dakar Eopold Sdar =235 3 a) 0044UTGY | lntemawal A 5o j

Internagl‘al Airg:
Ty
266 \:o vv‘y : y a :

15\

216
206

N 2
196 P N

18 S o
-1060 -1040 -1020 -960 -340 -920 -300 ool VELpol a: 0,69730 deg 2XE ,.‘,v,’u
n ” 3 A

Figure 6.51. a) to c) Gusfront propagation to the \ :?::';::eizﬁg:iisr L - RS <) 0144 UTCJ
northwest over a 90-min period as observed in the NASA | \ o e

NPOL radar radial velocity field. Green and blue shades § o
represent radial winds approaching the radar; yellow
and red shades are radial winds moving away from the
radar. The radar is located 40 km to the SE of the airport. |
The red contour and arrows indicate the location of the
leading edge of the gust front and its direction of
propagation. d) to § next slide.Satellite infrared imagery
corresponding to the radar radial velocity data for the
same time periods. (Source: R. Roberts, 2014)
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d) 0045 UTC e) 0115 UTC
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Figure 6.51. a) to c) Gusfront propagation to the northwest ' f) 0145 UTC
over a 90min period as observed in the NASA NPOL radar
radial velocity field. Green and blue shades represent radial
winds approaching the radar; yellow and red shades are
radial winds moving away from the radar. The radar is
located 40 km to the SE of the airport. The red contour and
arrows indicate the location of the leading edge of the gust

=W
front and its direction of propagation. d) to f) Satellite E
infrared imagery corresponding to the radar radial velocity =
data for the same time periods. (Source: R. Roberts, 2014) I
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DAKAR YOFF, Senegal (GOQY)

Gust Front Passage
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Figure 6.52. Meteogramfrom
surface station at Dakar, Senegal
on 27-29 August 2006. Time is
shown on the horizontal axis in
the form of day/hour. Gustfront
passage occurred at
approximated 0215 UTC based
on meteogramand NPOL radar
radial velocity data. In the top
panel, temperature ( ) is plotted
in purple ,dewpoint temperature
() is plotted in green and
relative humidity is plotted in
blue. In the middle panel, sky
conditions are shown in red, the
visibility is plotted in brown. The
altimeter reading is plotted in
purple in the lowest panel. Note
that 7.2 mm of rains were
recorded at Dakar station.
(Source: AMMA Experiment web
site, 2014)

(o)
\
e WMO

|
'l

+ N




1S SI2Z2NR fo2ididve2oF icaCTNER dedhaOdvsf HarlS& G 1 F N

Chapter 6: Nowcasting z Authors: Rita D. Roberts and James W. Wilson

Figure 6.53. ATD
sfericsreturns
plotted for a 2-hr
period, showing
the westward
progress of MCS
bands over West
Africa on 28 April
2005. The most
recent sferics (at
1820 UTC) are
shown in orange,
the oldest (at 1625
UTC) in purple.
(Source: J. Galvin,
2014)
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