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Abstract. Hydrogen cyanide (HCN) and acetylenex() for HCN are attributed to biomass burning, other sources ex-
are ubiquitous atmospheric trace gases with medium life4st, including emissions by fossil fuel combustion and higher
time, which are frequently used as indicators of combustionplants, bacteria and fungi. The primary sink of HCN is
sources and as tracers for atmospheric transport and chenthought to be ocean uptake (Cicerone and Zellner, 1983; Li
istry. Because of their weak infrared absorption, overlappecet al., 2000). However, the magnitudes of these sources and
by the CQ Q branch near 720 crit, nadir sounders have up sinks remain uncertain (Li et al., 2009). FosH, Xiao et

to now failed to measure these gases routinely. Taking intaal. (2007) evaluated biofuel combustion to be the dominant
account CQ line mixing, we provide for the first time exten- source, followed by fossil fuel combustion and biomass burn-
sive measurements of HCN angH total columns at Re- ing. Reaction with hydroxyl radical (OH) is the main sink
union Island (21S, 55 E) and Jungfraujoch (46N, 8° E) for CoHo, which may also act as a precursor of secondary
in 2009-2010 using observations from the Infrared Atmo- organic aerosols (Volkamer et al., 2009).

spheric Sounding Interferometer (IASI). A first order com-  Aside from their chemical properties, HCN andHG are
parison with local ground-based Fourier transform infraReduseful tracers of atmospheric transport. Indeed, with a life-
(FTIR) measurements has been carried out allowing tests diime of 2—4 weeks (g€H2) (Logan et al., 1981) to 2—4 months
seasonal consistency which is reasonably captured, excetHHCN) (Li et al., 2000), they are effective indicators of how
for HCN at Jungfraujoch. The IASI data shows a greater ten-the large-scale distribution of atmospheric pollutants is in-
dency to high GH» values. We also examine a nonspecific fluenced by long-range transport of biomass and fossil fuel
biomass burning plume over austral Africa and show thatburning. Moreover, the study of the ratiolg,/CO (car-

the emission ratios with respect to CO agree with previouslybon monoxide) can also help estimate the age of combustion
reported values. plumes (Xiao et al., 2007).

There are only a limited number of long-term local mea-
surements of HCN and £, mainly from ground-based
FTIR at selected stations of the Network for the Detec-
1 Introduction tion of Atmospheric Composition Change (NDACB!tp:

/lwww.ndacc.ory, even if GH» is not a regular NDACC
Biomass burning is a considerable source of atmospherigarget species. Hence, strong uncertainties remain with re-
trace gases and aerosols at a global scale (Crutzen and A@ard to the magnitude of sources and sinks of HCN and

dreae, 1990). Examples include hydrogen cyanide (HCN)c,H,, as well as to their spatial distribution and seasonality
and acetylene (or ethynepB5). While the primary sources
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in the atmosphere (Li et al., 2009; Parker et al., 2011). Satel- (=)

lite sounders have provided considerable new information ¢
in the past years, with measurements from the Atmospheric_
Chemistry Experiment (ACE-FTS) (Lupu et al., 2009), the §
Michelson Interferometer for Passive Atmospheric Sound- @

-5

ing (MIPAS) (Wiegele et al., 2012) and the Microwave Limb | 5 5 —— Diflerence beween models
Sounder (MLS) (Pumphrey et al., 2011). These measure- 10 = el e
ments were all made in limb geometry and consequently 75 700 713 720 750 775
mostly in the upper troposphere or higher; also the spatial Wavenumber (cm)

sampling from these instruments is limited. HCN andig

have recently been observed using the IASI infrared nadir- ®
looking hyperspectral sounder in a specific biomass burning
plume (Clarisse et al., 2011a), as well as in an anthropogenic; -20-
pollution plume uplifted in the free troposphere (Clarisse et =
al., 2011b). The purpose of this paper is to show that HCN @ ~
and GHa» columns can indeed be routinely retrieved from -60
IASI spectra, even in absence of exceptional columns or up-
lift mechanisms. Having a twice daily global coverage and a
12 km diameter footprint at nadir, the IASI infrared sounder
(Clerbaux et al., 2009) aboard the MetOp-A has an obviousrig. 1. (a) The red line shows the difference between the forward
potential for providing measurements of these two speciesnodels with and without C®line mixing considered. To make
globally, and with higher spatial resolution and temporal them visible, contributions of HCN (green line) angt (blue
sampling than what has been obtained up to now. We dekine) are shown for background concentrations multiplied by 40.
scribe time series and analyze the seasonality of the column@®) Contribution of CQ (black line), & (ochre line) and HO (deep

of these two species above two ground-based FTIR observalue line) to a simulated spectrum for background concentrations

tion sites. We also look into the retrieval performances in ain a standard atmosphere. Calculations have been made for the US
typical bi(.)mass burning plume. Standard Atmosphere (US Government Printing Office, 1976) with

CO, concentrations scaled to 390 ppmv.

a0 | = CO, contribution| |

0O, contribution
"| ==——H;0 contribution [|

675 700 713 729 T“I')U 775
Wavenumber (cm™")

2 Retrievals
30km in order to cover all kind of atmospheres that can be

HCN and GH, are retrieved from IASI radiance spectra encountered on earth) by calculating absorption cross sec-
with an optimal estimation method (Rodgers, 2000) imple-tions of CQ following the method given in Gamache et
mented in the radiative transfer mod&imosphit(Coheur  al. (2012) and Lamouroux et al. (2012a, b). From 30 km to
et al., 2005), using absorption bands centered at 718 ( the top of the atmosphere, where collisions are less frequent,
and 729 ¢s)cm™1, respectively. Both bands are close to the individual line parameters from the HITRAN spectro-
one Q branch of CQ centered near 720 cm, affected by  scopic database (Rothman et al., 2009) are used. These are
line mixing and hence hampering the retrievals of HCN also used for all the other species in the line-by-line radiative
and GH> when the CQ bands cannot be properly simu- transfer model.
lated. For instance, Clarisse et al. (2011a) had to remove Figure la (red line) shows the difference in the forward
the 715-725 cm! spectral range from their fits for HCN model between a spectrum simulated with and without line
and GH; as their forward model did not take into account mixing, along with the spectral signature of HCh) and
CO, line mixing. CoHa2(vs) (green and blue lines, respectively). It is clear

The line mixing effect is due to the increasing overlap of from the residual spectrum that the spectral fits of HCN and
0 lines with increasing pressure, which is such that the con-CoH» (and thus the retrievals of their abundance) are strongly
tributions of the various transitions are no more additive anddependent on the accuracy in the simulation of thee GO
the spectrum cannot be simulated by simply summing up thédranch. For this study, line mixing is included throughout.
individual line profiles. This is explained theoretically by the  The inversion parameters detailed hereafter have been cho-
fact that intermolecular collisions induce transfer of absorp-sen to be the most general as possible. The purpose is to eval-
tion intensity among the internal levels defining the optical uate the capability of the retrieval strategy to detect HCN and
transitions, thus resulting in intensity exchanges between th€,H, routinely, without any specific assumptions on the ver-
various spectral components (Hartmann et al., 2008). tical distribution of the target and interfering species. The

The CQ line mixing effects are now taken into account retrievals are performed over the 675 to 775¢nspectral
in Atmosphitup to 30 km for a wide range of atmospheres range and Cg@ H,O and QG are fitted simultaneously as in-
(i.e. for a wide range of pressure-temperature profiles up tderfering species. Figure 1b shows the contributions of each
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of these interfering species assuming background concentra(a o5
tions. For HCN and gH», we use an ad hoc covariance ma- N
trix with a 100 % variability and we assume the correlation 0 MYV
from layer to layer being a 7 km-length exponential decay. e
These admittedly over simplistic assumptions allow stabiliz-
ing the retrieval without too much influence from the a priori
information. The a priori profiles used for the forward model
and the retrievals wititmosphitare from the US standard S TN R
atmospheres when spectra are analyzed over temperate la : : e devianen
itudes, and from the standard tropical modeled atmosphere 700 713 720 750 775
(Anderson et al., 1986) when spectra are analyzed over sub Wavenumber (em™')

tropical latitudes. HCN and £E, are fitted as profiles, de-

fined by 3 km thick layers from the ground up to 18 km, and

by 7 km thick layers from 18 km up to 60 km. However, as the
number of degrees of freedom for signal (DOFS) (Rodgers, ® |
2000) is not larger than one for the two species, we analyze
in the following only total columns.

< -05
=
[

U
o)
@

3 Comparison with ground based FTIR measurements

Residual (without HCN and C H}

=== HCN contribution

We compare in this section HCN andi; total columns re- —— C i, contribution
trieved from IASI spectra and from ground-based FTIR spec-  &s 700 713 720 750 775
tra for the years 2009 and 2010 for two selected NDACC ob- Wavenumber (cm’)

_servatlon Sltef: Reunion Island (23, 55 E) and Jungfrau- Fig. 2. (a) Residual averaged over the whole set of fits (red line)
joch _(46) N, 8 E). Note tha_t for both sites and b_Oth target with its standard deviation (gray linegh) Difference (red line) be-
species ground-based retrievals are performed in a spectr@leen an observed spectrum on 10 October 2010 at 2%.3Hd
range between 3250 and 3332chwhich is outside the 3363 E and the corresponding fitted spectrum when HCN and
range covered by IASI. There, the main interfering speciesc,H, have been excluded from the fit. The green and blue lines
is HoO and the C@ line mixing effects are less critical and show the contributions at the top of the atmosphere of HCN and
are not accounted for. Total errors for ground-based measurdszH>, respectively.

ments at Reunion Island are 17 % for both species and to-

tal errors for HCN and gH» ground-based measurements

at Jungfraujoch are 5 and 7 %, respectively. Detailed dewas found to be the major one forB, at Reunion Island
scription of ground-based FTIR data set, retrieval methodand for HCN at Jungfraujoch (42 and 75 %, respectively).
and error budget can be found in Vigouroux et al. (2012) Figure 2a shows the residual averaged over the whole set
for Reunion Island and in Mahieu et al. (2008) and Li et of fits with its standard deviation. One can see that there is
al. (2009) for Jungfraujoch. Abundances retrieved from IASI no noticeable residual bias except-a720cnt! where it
spectra are calculated as columns above the altitude of theeaches—0.3 K, which is close in absolute value to the in-
stations: 50 m and 3580 m a.m.s.l. (above mean sea level) fastrumental noise of 0.2 K in this spectral region (Clerbaux et
Reunion Island and Jungfraujoch, respectively. IASI cloudyal., 2009).

spectra were removed from the data set using a 10% con- Figure 3 shows the mean total column averaging kernels
tamination threshold on the cloud fraction in the pixel, andfor IASI and for the ground-based FTIR at each of these
a posterior filter was also applied to remove poor fits, cor-sites, as well as the a priori profiles used in the retrievals
responding to a residual root mean square (RMS) greatefFig. 3d). We find that the retrieved profiles from IASI spec-
than 4x 10°Wm=2msrL. In all, 31 % of the total clear tra are mostly sensitive to the target species abundance in
sky spectra fits were removed because of a high RMS fithe mid-upper troposphere, with total column averaging ker-
error. The resulting mean total retrieval errors on the totalnels peaking at- 9 km for GHo for both sites, at- 10 km
columns for HCN and eH» are 53 and 47 % at Reunion for HCN at Jungfraujoch and at 14 km for HCN at Re-
Island, and 92 and 77 % at Jungfraujoch. The random (in-union Island. We also find that the retrieved profiles from
cluding smoothing) and systematic errors were taken into aclASI spectra are more sensitive to HCN abundance at Re-
count. The smoothing error was found to be the most signifi-union Island than at Jungfraujoch, while the sensitivity to
cant for HCN at Reunion Island and forE> at Jungfrau-  CoHz abundance is quite similar at both sites. Note that both
joch (32 and 54 %, respectively), and the systematic errolground-based instruments have a good sensitivity to HCN

www.atmos-meas-tech.net/6/917/2013/ Atmos. Meas. Tech., 6, 925-2013
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Fig. 3. () Total column averaging kernels of IASI afio) ground-based FTIR in molecules cfor CoH- at Jungfraujoch (blue squares

and lines), HCN at Jungfraujoch (green circles and lines£at Reunion and HCN at Reunion (black dots and linés)Detectable
concentrations by IASI as function of altitude fopl€, in a temperate atmosphere (blue squares and ling)p @ a tropical atmosphere

(red crosses and lines), HCN in a temperate atmosphere (green circles and lines) and HCN in a tropical atmosphere (black dots and line)
(d) A priori profiles used in the retrievals for Reunion Island (blue lines), Jungfraujoch (black lines) and IASI (red lines) for HCN (solid
lines) and GH, (dotted lines).

abundance in the stratosphere, while IASI total column averHCN (C;H,) concentrations lower than 2010 mol cn2
aging kernels decrease rapidly to zero above the tropopaus@bove 4km (3km) for a tropical atmosphere, and above
To further analyze the sensitivity of IASI to the target 5km (4km) for a temperate atmosphere. For the tropical
species, we simulated spectra with various HCN apC  atmosphere, the maximum sensitivity is reached for HCN
concentrations for the standard temperate and tropical modC,H>) at 15 km (11 km) with a detectable concentration of
eled atmospheres with G@oncentration scaled to a volume 1.4 x 10 (0.25x 10) mol cn 2, while for the temperate
mixing ratio (vmr) of 390 ppmv. For this sensitivity analy- atmosphere, the maximum sensitivity is reached for HCN
sis, HCN and GH> profiles have been constructed, with en- (CoH2) at 11 km (13 km) with a detectable concentration of
hanced concentrations of the species located in a 1 km thicR.8 x 10'° (0.4 x 10'5) mol cm2.
layer, whose altitude is varied from the ground up to 18 km Figure 4 shows the comparison between the IASI and the
(mean maximal tropical tropopause height). The simulatedground-based measurements. IASI retrieved total columns
spectra were compared one by one to a standard spectrumere averaged on a daily basis and orf & 11° area around
(i.e. with background concentrations of the trace gases) anthe observation sites. The comparison of the space and
if the difference between the two spectra was higher than thground-based retrievals was performed taking into account
instrumental spectral noise in this region (0.2K), then thethe differences in the a priori profiles and in the sensitivity
enhanced concentration was tagged as detectable. Figure &€ the instruments. This has been done following the method
summarizes the results. We find that IASI is able to detectgiven in Rodgers and Connor (2003): the retrieval sets have

Atmos. Meas. Tech., 6, 917025, 2013 www.atmos-meas-tech.net/6/917/2013/



V. Duflot et al.: Measurements of HCN and GH» from |ASI 921
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Fig. 4. Time series of HCN and £H, measurements for Reunion Islarabndb) and Jungfraujochc(andd). IASI measurements are shown

as daily and 1 x 1° means (black dots) with associated total retrieval error (gray lines), and as monthly arid ineans (blue circles and

line) with associated total retrieval error (vertical blue lines). Ground-based FTIR measurements smoothed (unsmoothed) with respect to IASI
averaging kernels are shown as daily means with associated total error by red circles and line (green dots and line). Correlation coefficients
of daily means are given on each pl¢) R = 0.80 (101 points)(b) R = 0.54 (101 points)(c) R = 0.15 (174 points)(d) R =0.51 (174

points).

been expressed in terms of departure from the comparisotal columns are 3.4 and 1:210 mol cm~2 for HCN and
ensemble mean (to take into account the a priori profilesCoH», respectively. The retrieved low values for each of the
differences), and the ground-based measurements have betarget species, sites and instruments being lower than the
smoothed with respect to IASI averaging kernels (to takea priori total columns, these low values can be considered
into account the sensitivity differences). Note that the sim-as significant. The scattering and discrepancies of the IASI
ilarity of the averaging kernel shapes (Fig. 3) for both instru- daily mean measurements (black dots) are due to the aver-
ments allows comparisons of total columns to be performedaging on a 1 x 1° area around the observation sites, and
with some confidence. Red circles show ground-based megsossibly to improvable fits (Fig. 2a).
surements smoothed with respect to IASI averaging kernels, At Reunion Island the HCN and 4€l, peaks occur in
while green dots show unsmoothed ground-based measur&®ctober—November and are related to the Southern Hemi-
ments. Note that green dots are not visible when overplottedphere biomass burning season (Vigouroux et al., 2012). We
by red circles. find maxima of around 5 10 molec cn? for HCN and

One can see that there is an overall agreement between tt8x 10> molec cnt? for C,H», with somewhat larger values
IASI and the ground-based FTIR measurements consideringn 2010 in comparison to 2009. The seasonality and inter-
the error bars. An important result from this study is that IASI annual variability matches very well that of the FTIR mea-
seems to capture the seasonality in the two species in most agfurements for HCN (correlation coefficient of 0.80 for the
the cases. This is best seen by looking at the IASI monthlyentire daily mean data set) but with the 1ASI columns be-
mean retrieved total columns (blue circles and line in Fig. 4).ing biased low by 1.7% 10 molec cnt2 when consider-

Note that the a priori total columns for ground-based mea-ing the smoothed ground-based measurements. The results
surements at Reunion Island are 4.9 and-01®° mol cm—2 are less satisfactory forsEl, (correlation coefficient of 0.54
for HCN and GHa, respectively, for ground-based measure- for the entire daily mean data set) due to a high bias of
ments at Jungfraujoch they are 2.8 and2 B0'®molcnm™2  0.67x 10'® molec cnt? for IASI. When considering un-
for HCN and GHo», respectively, and for IASI a priori to- smoothed ground-based measurements and error bars, the

www.atmos-meas-tech.net/6/917/2013/ Atmos. Meas. Tech., 6, 925-2013
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magnitudes of the annual cycles fosk> at Reunion Island 4 Case study: an austral African biomass burning
captured by IASI and by ground-based FTIR are quite sim- plume
ilar, except for two simultaneous measurements in Septem-
ber 2009. However, there is a lack of ground-based measurefo further illustrate what can be achieved with the measure-
ments during the biomass burning seasons (especially in Oanents of HCN and gH> total columns from IASI spectra,
tober) to check the accordance between the IASI and groundthis section expounds the study of Clarisse et al. (2011a) for
based measured amplitudes. Ground-based measuremerats exceptional fire event, to a regular biomass burning plume.
performed in October 2004 and 2007 at Reunion Island showVe choose an event that took place over austral Africa and
C,H> total columns values up te 4.5x 10'° molec cnm? southern Mozambique Channel on 10 October 2010, which
(Fig. 4 in Vigouroux et al., 2012), which agree with the IASI constitutes a typical biomass burning plume within the so-
monthly mean measured columns in October 2009 and 201Ccalled “River of smoke” yearly exiting southern Africa to-
This gives some confidence in the monthly mean peak valuegvard the southern Indian Ocean during the Southern Hemi-
observed by IASI. Comparison of additional simultaneoussphere biomass burning season (Annegarn et al., 2002; Du-
measurements during the biomass burning season is needédt et al., 2010). To test the validity of the retrieval method
to further analyze this. for the widest range of situations, the retrievals were per-
For the Jungfraujoch site, the agreement between IASFormed as exposed in Sect. 2, without any assumption on the
and the FTIR retrieved columns is acceptable foHg& altitude of the plume.
(R = 0.51) and the seasonality is similar. The larger columns Figure 2b shows in red the difference between an observed
caused by the increasedd lifetime in winter (Zander et spectrum on 10 October AM at 223S and 33.63 E and
al., 1991) are indeed retrieved in February by both instru-the corresponding fitted spectrum with HCN angHg ex-
ments. Similarly to the measurements at Reunion Island, weluded. A number of absorption features (most notably at
note an apparent tendency of the ground-based FTIR towardgl13 and 729 cm!) exceed the instrumental noise and can
lower columns of GH» than IASI in the season of peak val- be attributed to HCN and 482 when compared to the top of
ues: we find a maximum of about310'° molec cn1? for the atmosphere contribution of these species (shown in green
the 1ASI monthly mean and the unsmoothed ground-base@nd blue for HCN and gH», respectively). In fact, the max-
measurements, and of about 80" molec cnr? for the imum radiance difference reaches 1.5K for HCN antig&
smoothed ground-based measurements. The most importanthich is an order of magnitude larger than the instrumental
disagreement is found for HCN at the Jungfraujoch site. Thenoise of 0.2 K in this region (Clerbaux et al., 2009).
correlation coefficient is only 0.15 and the seasonality ob- Figure 5 shows the total columns (in molecules éjnof
served from the ground, showing higher values from springCO (retrieved in near-real-time from FORLI software (Hurt-
to autumn due to northern African and boreal Asian biomasamans et al., 2012)), HCN anc85, respectively, on 10 Oc-
burning activity (Li et al., 2009), is not captured by IASI, tober. Note that to produce the distributions, the cloudy spec-
which in fact does not seem to show any clear seasonal varitra were removed from the data set and retrievals with er-
ation. This is likely to be due to the fact that in a temper- rors greater than 100% were also excluded. The resulting
ate mid-latitude atmosphere, the IASI sensitivity to tropo- mean total retrieval errors for HCN and iy total columns
spheric HCN is lower than in a tropical atmosphere as showrare 26 and 68 %. We see in Fig. 5 that the plume is sim-
in Fig. 3a and c. Moreover, stratospheric variations in HCNilar in shape for the 3 species and extends fren15° S,
abundance, which are likely seen in the FTIR time series2(® E) to ~ (35° S, 45 E). The biomass burning spots de-
(Fig. 3b), are not captured by IASI. tected by the Moderate Resolution Imaging Spectroradiome-
To figure out the precision gained when including thexCO ter (MODIS) in Zambia, Mozambique, Zimbabwe, Botswana
line mixing effects in the retrievals, we performed a set of and South Africa on 9 and 10 October are shown by black
retrievals without C@ line mixing on 500 randomly cho- dots in these figures. Due to the closeness of the fires and
sen spectra measured above the two sites. We found that irhe typical seasonality of such an event, the detected plume
cluding CQ line mixing effects in the retrievals decreases originates very likely from those fires. Maximum columns in
the residual of a factor three and increases the percentage tfie plume reach 5.9 108 for CO, 4.8x 106 for HCN and
converging retrievals from 52 to 86 %. Moreover, note that3.2 x 10'® molecules cm? for CoHo.
if CO2 line mixing effects are not considered in the IASI  Figure 6 shows the correlation plot between CO and HCN
retrievals, retrieved total columns from 1ASI spectra do not (black dots) and gH> (green circles) total columns. The cor-
agree any more with ground-based measurements: for bottelation coefficients are 0.72 and 0.68 for HCN angHg,
sites and both target species, IASI measurements beconmespectively, for a total of 1397 retrieval points. This high
around one order of magnitude higher than the ground-basedorrelation between the three species, which share biomass
ones. This shows the importance of taking into account CO burning as an important source, confirms the fire origin of
line mixing effects in the forward and inverse models of the plume. Given the relatively long lifetimes of the species
the retrieval method when using absorption bands close tgseveral weeks to several months) and the vicinity of the
720cmrt, fire sources, the slope of each correlation line gives the
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% Fig. 6. Correlation plot between CO total columns and HCN (black
dots) and GH> (green circles) total columns for the day and region
shown on Fig. 5. The correlation coefficients are 0.72 (1397 points)

and 0.68 (1397 points) for HCN and,B», respectively.

Latitude

5 Conclusion and outlooks

We have demonstrated the possibility of retrieving HCN and
C2H> columns from IASI radiance spectra in the 720dm
region, by properly incorporating GQine mixing in the ra-
diative transfer model. This study shows that the sensitiv-
ity of IASI to the two species is mostly in the mid-upper
troposphere above 6 km. Total columns have been retrieved
for a two year period above Reunion Island and Jungfrau-
joch, where routine FTIR measurements are available. The
comparison between IASI and FTIR retrieved total columns
demonstrates the capabilities of IASI to capture the season-
ality in HCN and GHa in most cases (HCN and to lesser
extent GH» at Reunion Island; and £El, at Jungfraujoch).

We also note a greater tendency of IASI data to highi£
values. The absence of seasonality of HCN at Jungfraujoch
could be rationalized by the low sensitivity of IASI to HCN

A abundance at mid-latitudes. The IASI total columns of HCN
Longihude (C2H>) are shown in this preliminary comparison to be bi-

Fig. 5. Total columns of CQa), HCN (b) and GHs (c) on 10 Oc- ased low (high) as compared to the smoothed ground-based

tober 2010. Fires spots detected by MODIS on 9 and 10 October ar@'€@surements. A more complete validation study should be
shown by the black dots. carried out to confirm this.

In addition, HCN and @H, total columns were re-
trieved within a biomass burning plume over austral Africa
emission ratio of the corresponding species: 0.08920016  and emission ratios with respect to CO were derived from
and 0.0055t 0.0034 for HCN and eH, respectively. These these measurements. The values of 0.06B820016 and
values compare very well with the emission ratios with 0.0055+ 0.0034 for HCN and gH», respectively, agree with
respect to CO derived by Sinha et al. (2003) from air- values reported in the literature for biomass burning plumes
craft measurements over savanna fires in Southern Africabove austral Africa.

(0.0085+ 0.0029 for HCN and 0.004& 0.0013 for GHy). In summary, the results presented in this paper have shown
for the first time that IASI spectra can be used to estab-
lish time series and trends of HCN columns at tropical lat-
itudes and @H» columns at tropical and temperate latitudes,
and both for background or highly concentrated (biomass

25 30 35 40 45 50

Latitude
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burning plume) environments. Due to a low sensitivity of  mos. Chem. Phys., 9, 6041-60864j:10.5194/acp-9-6041-2009
IASI to HCN in a temperate atmosphere, this target specie 2009.

cannot be considered as retrievable over mid-latitudes aredgoheur, P.-F., Barret, B., Turquety, S., Hurtmans, D., Hadji-Lazaro,
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itivity to backaround conditions is sufficient Crutzen, P. J. and Andreae, M. O.: Biomass burning in the trop-
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