
The SHADOZ project has operated in the tropics 

and subtropics since 1998 (Thompson et al., 2003; 

2011, 2012).  During the Aura period, July 2004 - 

present, four stations joined SHADOZ so that 15 

stations operated during 2005-2009, Figure 1.  
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1. MEAN PROFILES - THREE REGIONS                                      

In Figure 3, satellite total ozone is based on OMI 

v8.3.  Surface ozone instruments are Dobson 

(Samoa, Nairobi) & Brewer (Paramaribo).  

Summary of OMI-sonde total ozone agreement 

(Figure 4, below), is generally better than during 

the Earth-Probe period (Thompson et al., 2007).  

Some of the improvement is due to the new 

above-burst climatology (McPeters and Labow, 

2012).   Samoa modified the sonde sensing 

solution in 2005; this also improved OMI-sonde 

agreement.  

Southern Hemisphere Additional Ozonesondes 

(SHADOZ)Comparisons to OMI-Derived Products (2005-

2009): Progress & Instrument Issues  

In studies with 1998-2004 SHADOZ data, we 

explored possible sonde biases in the 

stratospheric segment of the profile by 

referencing the mean profiles between 10 and 

100 hPa to an all tropical SHADOZ profile 

(Thompson et al., 2007).  Extending this 

record, the OMI-era sondes show similar 

patterns.  Nairobi is offset on the high side (see  

Figure 7 below).  
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Figure 7. 

Figure 6. 

Column ozone amounts are used to compare 

stations, as shown in Figure 6.  The upper frame 

shows the 100-10 hPa column, which,  within 1-

sigma, is fairly uniform.  Some of the more 

subtropical sites, e.g., Hilo and Reunion, are the 

highest.  In the lower region, TTL (15-20 km), 

Hilo, Irene and Reunion are higher than the more 

tropical stations. 

Data from the 15 2005-2009 stations are used to: 

1) Create profile climatologies at each station; 

three tropical regions are defined: Eastern 

Indian Ocean/West Pacific; Equatorial 

Americas; Atlantic/Africa.  

2) Compare total ozone column amounts among 

sondes, ground-based instruments (6 sites) 

and OMI overpass total ozone. 

3) Compare tropospheric ozone column from 

sondes with GSFC TTOR archived product. 

4) Examine column and profile comparisons 

among stations to detect potential biases. 

3. TROPOSPHERIC OZONE COLUMN 

 COMPARISONS WITH GSFC TTOR  

2. TOTAL OZONE COMPARISONS 

In Figure 2, median profiles of ozone, 

temperature, water vapor mixing ratio, with 25-

75% limits are shown.  Watukosek for eastern 

Indian Ocean, Costa Rica for Equatorial Americas, 

Ascension for Atlantic/Africa.   

Figure 1. 

Stratospheric Ozone Column (100 hPa - 10 hPa)

-180 -120 -60 0 60 120 180
Longitude

100

120

140

160

180

200

[D
U

] S
a

m
o
a H

il
o

S
a
n

 C
ri

st
o

b
a
l

A
la

ju
el

a
/H

er
ed

ia

P
a

ra
m

a
ri

b
o

N
a

ta
l

A
sc

en
si

o
n

Ir
en

e
N

a
ir

o
b

i

R
eu

n
io

n

K
u

a
la

 L
a

m
p

u
r

H
a
n

o
i

W
a

tu
k

o
se

k

F
ij

i

Tropical Tropopause Layer Column Ozone (265 hPa - 130 hPa, 15-20km)
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Figure 4. 

Longitude Dependence of OMI-Sonde Difference
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Figure 3. 

Figure 2. 

Tropospheric ozone, the TTOR (Trajectory-

enhanced Tropospheric Ozone Residual; 

Schoeberl et al., 2007) product, consisting of 

trajectory-mapped MLS differenced with OMI, 

was obtained from ftp://hyperion.gsfc.nasa.gov/ 

pub/aura/tropo3.  The comparisons in Figure 5 

show that in general the TTOR is lower than 

sonde-integrated tropospheric column ozone.  

The overall seasonality is present, but the 

maxima are not reproduced very well.   

5. SONDE BIASES 

4. LOWER STRATOSPHERE                                      

During 14 years of operations, ECC 

(electrochemical concentration cell) instruments 

from 3 manufacturers have been deployed with a 

variety of sensing solution types, pump 

correction factors, and radiosondes (Table 1, 

below).  SHADOZ stations are presently re-

processing their data to compensate for these 

variations, according to recommendations of the 

O3S-DQA (Ozonesonde-Data Quality 

Assurance) activity of WMO-IGACO/Intl Ozone 

Commission/SPARC to create a unified dataset 

for the user community.  

Table 1. 

ftp://hyperion.gsfc.nasa.gov/pub/aura/tropo3
ftp://hyperion.gsfc.nasa.gov/pub/aura/tropo3

