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Summary

There is a strong diurnal cycle within the West African Monsoon flow, with a nocturnal low-level jet (NLL))

We compare radiosonde data from Niamey in the Sahel with reanalyses and two conceptual models of the NLL]
Inclusion of night-time friction in the Van de Wiel et al. (2010) model improves it relative to the Blackadar (1957) model
Sunset stability transition period leads to errors in Van de Wiel.

ERA-| under-estimates LL] strength leading to an underestimate in moisture flux.
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N | wind | force » NLLJ driven cool air advection and turbulent vertical mixing
* Nocturnal wind accelerates
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from the "actual daytime wind"
Results
a. Vertical wind profile b. Wind hodograph

»  For days without mesoscale convective systems AMMA » Time independence in Van de Wiel leads to errors relative to
radiosonde observations are compared with ERA-I and 2 the initialization time
inertial oscillation conceptual models: ° ! ! ! !
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In mixing | Wind hodograph comparing radiosonde observations (dashed line),Van de Wiel
Observations Van de Wiel ERA-I Blackadar

& result with initialisation at sunset (full line) and Van de Wiel result with
initialisation 2 hours after sunset (dots), equilibrium wind at each altitude are
represented by the cross

c. Water vapour mass flux

2000 2000 2000 g

w 2000

1800

1800 1800 1800

-7 16

1600 1600 1600 1600

o 140 1400 1400 1400 - § » NLL) makes a major contribution to water vapour mass flux
: 1200 1200 1200 1200 3_ that is severely under-estimated in ERA-I
O 10 Z Observations Van de Wiel ERA-I
<q() 1000 1000 1000 1000 g 000 - 000 — 2000 - -
U g0 800 800 800 Q.
43 — 1800 1800 1800 E
X 600 600 600 600 i Q)
<C J 1600 1600 1600 {20 &
400 400 400 400 . 2
C 1400 1400 1400 Q)
200 200 200 200 ~ '8
L—lp 1200 1200 1200 415 C
19210002040709  19210002040709  19210002040709 21 00 02 04 07 09 < _
Time UTC Time UTC Time UTC Time UTC 1000 1000 1000 3
NLLJ 3 7
Time altitude Hovmiiller plots of wind speed averaged over the !3 800 800 800 10
eriod (25/07/2006 — 31/08/2006) in Niame = S
p ( ) 4 <€ 600 600 600 i
Further work R
400 400 400 5 3
» Does NLLJ influence cloud formation in Sahel as well as . o . <
southern West Africa?
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» What NLLJ mechanisms are most important in southern P Mmeute o U Nmeute - U Timeute
West Africa in the DACCIWA field campaign region? Time altitude Hovmdiller plots of water vapour mass flux averaged
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