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What NDACC ozone lidars are
telling us about long term
satellite measurements
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Lidar ozone measurements

DIAL Method : DIfferential Absorption Lidar

Emission of 2 laser beams in the UV range (A, , A,;) Wwith
different ozone absorption cross-section

Self calibrated measurements
Units: ozone nb density vs altitude

Sensitive to volcanic aerosols: detection of N, Raman
wavelengths

Altitude range: 10-50 km, varying altitude resolution (0.3 —
5 km) — profiles noisier above ~40 km

temporal resolution; 1- 4 hours depending on laser power
and rep. rate

Night-time only and clear skies
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Evolution of ozone in the upper

Ozone recovery?

« Steinbrecht et al., 2006,
Steinbrecht et al., 2009.

« Ozone anomalies in the range

35 - 45 km

« QObserved data: 5 month running

mean

« Satellite: zonal average

« Grey area: CCMval simulation,
24 month running mean 2 o

35 to 45 km ozone anomaly [%]
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Comparision of ozone profile
time series at OHP

 Ground-based : lidar, Umkehr, ozone sondes

. Satellite: SAGE II, SBUV/(/2), HALOE, MLS (UARS &
Aura), GOMOS
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Pressure (hPa)

Data Conversion: Averaging
Kernel issue

Ozone (DU)

Weighting Function
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SBUV(/2), lidar and the lidar profile convolved using SBUV/2
averaging kernels (left) SBUV/2 averaging kernels (middle)
and the average relative difference (right panel) at OHP.
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Example of coincident data series
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Average biases at OHP
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Drifts of ozone time series as
compared to the OHP lidar

The drifts are derived from the time series of monthly
averages of the relative differences of ozone using simple
linear regression.
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Study at 6 NDACC lidar stations

NDACC Lidar Sites
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Data sampling

Total number of profiles number of coincidences with any
oo of the measurements
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Average ozone concentration of SAGE IT ozone profiles for the non-
coincident and coincident days with lidar and relative deviation
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Average differences

Comparison with lidar measurements
MQHp Tsukuba TMF MLO Lauder

LILLLLLA] |||:|||||!|||||||||!||||"|||!||||||||| |||||||||!||||||||%""!""l"" |||||||||!||||||||!| l!'J-r"ﬂ"lllllll |||||||||!|||||||'-i|£-l!l"lll.l-l-l-
== i i I g S i 4 i ]absdivavg
A S T S A (T | S aiﬁ?a oo
: H H Il:l-l- H H U ; :."—|-.-

b

{t E It E 4
r
|

2 =S4 B5 N1

-100 10 -—-100 10 -—100 10 —-100 10 =100 10

. . . Relative Deviation (
Comparison with daily composite average
MOHp OHP Tsukuba TMF

TT QI!III.II!IIII TTTT |||!|| II{‘}“I!”“ ||||!|| |!;=||!|||| ||||!|||

-
gl 1 -

1sondes

Altitude (km)
(o
e

SAGE N
THALGE
UARS MLS

ﬁ

bl

i g"l"
PO i 3
i---\-]‘ I_I-J-'l'; 1 111 i I_I—I:l-_li:‘:. 11 i 1111

absdivavg

LIDAR
1sondes

Altitude (km)

SAGE ||
; HALOE
ie__| UARS MLS

15 lllli

—50 5 -5 0 5 -5 0 5
Relative Deviation (%
ISPARC/IO3C/WMO-IGACO workshop on Past C angesﬁl\n the \9ertio I I;istribution of Ozone, Geneva, January 25-27 2011



Drift with Ildar' measuremen’rs
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Drift with all measurements daily
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Deasonalised time series
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Deasonalised time series (2)
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Deasonalised 1'ime series (3)
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Long term relative differences
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Conclusions
5 NDACC stations provide lidar ozone profile time
series since 1991 or before
Average differences within £ 5 % at 20-45 km
Drifts: below + 1 %/year at 20-45 km

Smaller average and drifts using daily composite
averages

Comparison of monthly averages also possible

Issues with continuation of the time series
(Tsukuba, Lauder)

2010-2011: ISSI team on O3 and T lidar algorithms



