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DACCIWA

DACCIWA	(Dynamics-Aerosol-Chemistry-Cloud	Interactions	in	West	Africa)	
studies the impact of the vast increase in anthropogenic emissions in West
Africa on the local weather and climate

project partners in Germany, France, UK, Switzerland, Ghana and Nigeria

project is funded by the European Union 7th Framework Program with approx. €9 M

Project overview: Knippertz et al., BAMS (2015)

www.dacciwa.eu
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DACCIWA
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• 3	ground	sites
• 3	aircrafts
• Radiosonde

campaign	
• Urban	sites

News from the field 

Preparing the instrumentation for Savé supersite 

 

During the DACCIWA field campaign in June and July 2016, numerous instruments will be deployed 
at the three ground-based supersites in Savé in Benin, Kumasi in Ghana and Ile-Ife in Nigeria. The 
supersite Savé will be operated jointly by Université Toulouse III - Paul Sabatier, Laboratoire 
d’Aérologie (UPS) and Karlsruhe Institute of Technology (KIT). An overview of the instruments to be 
installed was given in a previous newsletter. In addition to these instruments, a second sun photometer 
will be installed in cooperation with Christine Chiu. All the instrumentation will be shipped together 
by the beginning of April to allow for enough time for the transportation and to go through customs in 
the harbor of Cotonou in Benin and to assure a simultaneous arrival of the equipment at Savé. The 
installation of the instruments at Savé will take around two weeks and will start around 30 May, 
followed by the 7-week measurement period. Students from Institut National de Recherche 
Agronomique du Benin (INRAB) and Ile-Ife will visit the site and will be introduced in the operation 
of the supersite by the teams of KIT and UPS.  

In order to assure high quality measurements, the instruments were tested extensively prior to the 
shipping. To adapt for local conditions at Savé, the setup was optimized. Due to frequent power 
failures, the power supply for the supersite at Savé comes from a generator. This means that the 
instruments have to be installed in the surrounding of the generator. To capture the surface energy 
balance over different land-use types, two energy balance stations will be installed at Savé site. The 
UPS energy balance station will be run close to the generator, while the KIT energy balance station 
will be setup over a different land-use type further away from the generator and will be run with solar 
panels. The data transfer from various instruments, such as the KIT energy balance station, microwave 
radiometer and sodar, to the central control unit is now via WLAN which is a great advantage in 
rough, unclear terrain.  

 

Figure 1: Test setup of KITcube at Karlsruhe in Germany. In the foreground from left to right the x-band rain 
radar, sodar, microwave radiometers and energy balance station can be seen. In the rear, transport containers, 
wind lidar and office container are visible. 

The supersite Savé is surrounded by trees of up to 14 m height. To provide an unlimited view of the 
horizon for the scanning x-band rain radar, it will be installed on a tower consisting of two containers 
on top of each other. For this purpose, a steel rack was manufactured at KIT which allows a secure 

www.dacciwa.eu
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Low	level	clouds	in	southern	W.-
Africa	- observations
MSG	RGB	Composite	&	SYNOP	low cloud observations at	03	UTC	20	August	2006

van der Linden et al. (2015, JGR)

Low-level	clouds	develop	frequently	at	night,	height	about	300	m,	formation	
connected	to	stabilisation	through	radiative	cooling	and	the	nocturnal	low	level	jet	
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Satellite	observations
GEOPROF

van der Linden et al. (2015, JGR)

Percentage	of	
higher	level	
clouds

Low	level	clouds	
often	obscured	by	
higher	level	
cloudiness
->	impact	on	
statistical	measures
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Bad	representation	in	climate	models
Diurnal	cycle	of	cloud	and	wind	profiles	from	Year	Of	Tropical	Convection	modelling	
effort,	1991-2009	average	+	ERA-interim	to	compare:

Low	cloud	cover	often	not	developed	or	too	high	->	large	impact	on	radiation,	
nocturnal	LLJ	too	strong	 Hannak et	al.	2017
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ICON:	Sensitivity	test	possible?	

• NWP	model	➜
physics	packages,	
initialisation

• Higher	horizontal	
resolution	(14	km	vs	
50	km)

• Has	low	clouds?	Yes!	

• NLLJ	not	too	
pronounced

➜ suitable	as	bench-
mark
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Make	clouds	transparent

1	st:
Global	grid: 53	km
1.Nest: 26	km
2.Nest: 13	km

• multiply cloud liquid	water below 750	hPa	
with constant factor prior to ever call of
radiation scheme (in	DACCIWA	box)
• Jul	2006
• 5-day	simulation started every 4	days
• Output	hourly
• Initialised with ERA	Interim	reanalysis
• 7	sets in	total,	𝜏 ranging	from 0.1	– 10* 𝜏orig
• For 2	nd round only 𝜏 =0.1	and 1.0	*	𝜏orig
•91	level

2	types	of	experiments
2	nd:
Add	3rd	nest with 6.5	km,	
explicit	convection

Nests	are centred at	0°/0°
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Results:	surface	temperature

DACCIWA	
region:

Clouds	more	
transparent	
(taut =	0.1*tauo)

Results:	
Increased	solar	
insolation

->	Tsurflayer
increases

12	UTC

Convection	+	turbulence!	Influence	in	one	module	translates	into	others

Average	diurnal	cycle	from	Jul	2006	



ICCARUS	DWD	26.	– 28.2.	2018 A.	Kniffka	|	KIT 10

Tendency	of	relative	humidity	
Convection

Turbulence

Longwave	
radiation
less	influence
->	modification	
translates	into	
other	physics	
modules	

Both	affected	
by	low	clouds	
(in	model)	

𝜕𝑅𝐻
𝜕𝑡

= 𝑎 (
𝜕𝑞*
𝜕𝑡

− 𝑏 (
𝜕𝑇
𝜕𝑡

Contributions of	atmospheric		
processes	to	rh,	average	
diurnal	cycle

Difference exp.	– contr.



• Specific	moisture,	winds,	and	cloud	cover	(cloud	water	content)	->	
precipitation
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Thermodynamics	

(kg/kg) (%)(%)

Heating	of	surface	and	
cloud	layers
(more	humidity	+	
latent	heat	release)

Moistening	at	800	hPa,	
later	drying	near	surface	
->	transport	q	upwards

Reduced	rh close	to	
surface	but	increase	
above,	(very	low	at	
night)	->	clouds??
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Cloud	cover	diurnal	cycle
1000	– 700	hPa 650	– 450	hPa Layers chosen

from average
state for July
2006

400	- 100	hPa

Effect on	high	cloud cover stronger than on	lowest levels,	Increase of cloudiness with decreasing optical thickness of low
level clouds

14 km 
nest

6.5 
km 
nest
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Cloud	cover	diurnal	cycle

(kg/kg)

Lifting	of	cloud	
layer	
compared	to	
original	run
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Influence	on	precipitation
14	km 6.5	km

• Smaller	tau	->	more	precipitation	in	all	experiments
• Convection-permitting:	peak	later	in	the	early	evening,	difference	

between	control	and	tau=0.1	bigger	than	in	14	km		run

Rain	rate	(mm/h) Rain	rate	(mm/h)
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Horizontal	wind	speed

Intensification	of	
nocturnal	low	level	jet

Reduced	wind	speed	in	
the	afternoon

Average	diurnal	cycle,	July	2006
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Horizontal	wind	speed

Intensification	of	
nocturnal	low	level	jet

Average	diurnal	cycle,	July	2006

Effects	downstream	
of	DACCIWA	box!
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Downstream	of	DACCIWA	box

Signal		propagates	northwards	at	night,	leaves	initial	box
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Precipitation	outside	of	DACCIWA	box

Precipitation	monthly	mean,	zonal	average

14	km 6.5	km

Net	loss	and	net	gain	of	precipitation	for	transparent	clouds	outside	of	DACCIWA	region
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Conclusions

Explicit	convection:	corroborate	effects,	but:
differences	in	intensity	and	timing	of	effects,	diurnal	formation	of	cc	differs	strongly	in	
explicit	runs,	particularly	true	for	low	level	clouds
Net	effect	on	precipitation	outside	of	DACCIWA	region	

DACCIWA	region:	Transparent	clouds:	more	shortwave	rad.												->	higher	T	
after	sunrise,	enhanced	turbulence	and	convection						->	enhanced	cloudiness
+	precip.,	nocturnal	LLJ	intensifies,	decrease	of	wind	speed	in	boundary	layer	in	
the	afternoon	but	more	wind	at	coast

Downstream:	Influence	of	experiment	reaches	out	of	DACCIWA	box,	T,	p,	
specific	moisture	and	precipitation	signals	travel	northwards	at	night,	slightly	
stronger	gradient	of	equivalent	potential	temperature	leads	to	enhanced	
monsoon	flow	for	transparent	clouds
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Thank	you!


