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AEROSOL OPTICAL DEPTH & ÅNGSTRÖM EXPONENT AT TAMANRASSET

SinceSeptember2006a Cimel sunphotometeris runningat Tamanrasset(Algeria) setup by theIzañaAtmosphericResearch

Center(AEMET) in collaborationwith lôOfficeNationalede la Météorologie(Algeria). More than two yearsof aerosol

measurementshavebeenanalyzedfrom October2006to January2009.

Figure 1. Temporal evolution for Aerosol Optical Depth (AOD) 

at 440 nm and for 440-870 nm Ångström Exponent (AE) all 

points values

Table 1. Five AOD channels and AE statistics evaluated from AERONET 

level 2 daily and monthly mean values for  this dataset at Tamanrasset 

PARAMETER (nm) AOD (1020) AOD (870) AOD (675) AOD (440) AOD (380) AE (440-870)

MEAN 0.198 0.210 0.226 0.247 0.260 0.438

STD. DEV. 0.138 0.141 0.146 0.148 0.150 0.210

MAXIMUM 2.111 2.160 2.205 2.176 2.159 1.537

MINIMUM 0.003 0.006 0.010 0.015 0.018 -0.012

MEDIAN 0.220 0.235 0.258 0.280 0.289 0.400

Themeanaerosolopticaldepth(AOD) at 440nm is 0.25 ±

0.15 and the mean440-870 nmȔngstrºmExponent(AE)

is 0.44 ± 0.21, evaluatedfrom AERONETlevel 2 daily and

monthly meanvalues. Both time seriesdatashow a clear

seasonalcycle (figure 1 and4). A dry-cool season(fall and

winter time) is characterizedby low AOD and high AE

values, and a wet-hot season(in spring-summer), with

strongandfrequentmineralduststorms,giving high AOD

and low AE values, are observedat this station. The

spring-summer seasonis driven by a strong and thick

convective boundary layer over Tamanrassetwhich has

been analysedusing the rawinsondedataset(figure 2).

Both, AOD and AE values shows the behaviourof a

stationwheredesertmineraldust is the prevailingaerosol

definingthecharacteristicof thesite.

The frequencyhistogramsshowthat a 60% of AOD measurementsarebelow 0.15

(cumulativefrequencyat figure 4), which is more thanexpected,becauseusually

abouta 85% of theAOD valuesareabove0.15 at thestationslocatedsouthwardof

Saharansources(Basartet al, 2009).

Aroundsix monthsof datain 2008showa

strongfictitious diurnal cycle (examplein

figure 10) and they did not achievethe

level 2.0 in the AERONET database. The

KCICLO methodappearsas a tool to be

usedto correct the calibration factor and

recoverthis dataset.
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POLLUTION DERIVED AEROSOLS & NO DUST LOADED AIR MASSES

Figure 5. Ångström exponent difference, ŭŬ=Ŭ(440,675)ïŬ(675,870), as a function 

of the 440ï870 nm Ångström exponent and AOD at 440 nm (color code) 

evaluated using the AERONET level 2  all points values. The first graph is for the 

whole dataset values. The second graph is only for measurements from Augustô07

The presenceof pollution derivedaerosols

is suggestedfor a significant number of

episodeswith Ȕngstrºmexponentvalues

around1 togetherwith AOD greaterthan

0.2 (figure 3 & greenbox in figure 5). One

of this episodeswasobservedin Augustô07

and the correspondingHYSPLIT back-

trajectories (figure 7) show air masses

comingfrom thenorth-eastof Africa where

severalrefineriesdoesexist.

Figure 7. HYSPLIT five daysback-

trajectories over Tamanrasset at 1377, 3000 

and 4000m a.g.l. for Augustô07

The presenceof no dust loadedair massesin the dry-cool seasonis suggested

for the frequencyof AOD below 0.15 (figures3 & 6). This questionand the

possiblesourcesof pollutedair masseshavebeeinganalysedandwill bea part

of futuretasks.

HEAVY DUST PLUMES, CIRRUS CLOUDS & 

FICTITIOUS DIURNAL CYCLE

The Cimel sunphotometeris placedat this

station locatedat the headquartersof the

Office Nationalde la Méteorologie (ONM)

which was integratedin the AERONET

network as a strategic site within the

Global Atmospheric Watch (GAW)

programmefor its situationin the Ahaggar

Mountains surrounded by the Sahara

Desert,as, a priori, representativeof pure

desertdust,freeof industrialactivities.

TAMANRASSET STATION

22º 47' N

5º 31' E

1377 m 

a.g.l.

Several problems have been found

during this two year record of

continuous measurements. The cloud

screeningbecamean extremelydifficult

taskbecausethe presenceof heavydust

plumes, preferentially during the

summertime(figures1 & 4), which were

confused many times with clouds

(resulting in underestimation of the

AOD), and by the quasi permanent

presenceof cirrus clouds,associatedto

thesubtropicaljet stream,in wintertime,

resulting in an overestimationof the

AOD. The measurementstakenthe 10th

of July of 2008help us to illustrate this

underestimationof AOD (figures8 & 9).

Figure 9. Aerosol Optical Depth (AOD) at 440 nm and 440-870 nm Ångström 

Exponent (AE) level 1.0 & 1.5 from the 10th of July of 2008. The AERONET 

cloud-screening remove the higher AOD values and there are no data for level 2.0

Figure 8. Meteosat Second Generation 

(MSG) RGB composition images over 

Tamanrasset (cross marked in the small 

picture) on the 10th of July of 2008 at 

14:45 UT.  Pink color corresponds to dust 

storm and brown and green to clouds.  

Figure 10. Diurnal cycle of AOD at 440 

nm and AE level 1.5 from Januaryô08

Figure 2. Temporal evolution for AOD at 440 nm (daily mean 

values) and for the Convective Boundary Layer height (CBL)

determined from the 12 UTC soundings in Tamanrasset.
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Figure 6. Gobbiôs graphical-framework evaluated 

using the AERONET level 2  all points values 

adding the 0.05<AOD<0.15 measurements

Thereare two kind of scenarioswe want to analysein depth: high turbidity eventsnot relatedto desertmineral dustbut

linked to pollution derivedaerosols,andclearair masseseventsduringfall andwinter time. Thegraphicalmethodof Gobbi

to discriminatedifferentaerosoltypesis usedin this task.

Figure 3. Monthly means of AOD at 440 nm and Ångström 

exponent at Tamanrasset, calculated using the AERONET level 

2  monthly mean values . Error bars indicate standard deviation

Figure 4. Frequency histograms of the AOD at 440 nm and Ångström exponent in 

Tamanrasset
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