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1. Create a short-term data record of UT temperatures and LT

specific humidity using five different databases.

2. How well do these databases agree with each other?     

3. What can we learn from their inter comparison?     
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SOFTWARE COMPONENTS

DATA METHODOLOGY ANALYSIS

Data
• JPL/GPS-RO
• ERA-Interim
• Aqua/AIRS v6.0
• MERRA

Set Up
• 01/2007–12/2015
• 40oS–40oN
• Tropical Zones:

a. ITCZ
b. Trade Winds
c. Subtropics

Analysis
• Monthly zonal means
• 9–year long time series
• Interannual anomalies

Statistics
• Interquartile ranges
• Mean climatologies
• Difference & Std. Dev.
• Monthly variabilities

Retrieve
• Compare GPS-RO 

series with ERA-
Interim, AIRS, and 
MERRA data sets.

• Analyze results in each 
tropical zone & discuss 
differences within the 
context of atmospheric 
dynamics of the 
region.

• Assess the AIRS & 
GPS-RO performances 
on temperature & 
specific humidity

AIRS
Atmospheric 

Infrared Sounder

ERA-Interim 
European Center 

for Medium-Range 
Weather Forecasts 

Re-Analysis 
Interim

MERRA
Modern-Era 

Retrospective 
Analysis for 
Research and 
Applications

Temp.:      300 – 100 hPa
Humidity: 700 – 400 hPa
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100 hPa

Months passed January 2007

300 hPa

200 hPa

100 hPa

ECMWF MERRA AIRS v6 GPS-RO

ERA-Interim MERRA AIRS GPS-RO

Interquartile 
Range (IQR)

Red line:
Median value

Box or IQR:
50% values fall 
within the 
range

Whiskers or 
error bars:
The 25% 
quartile that 
contains all 
values within 
the 1.5*IQR
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Months passed January 2007
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Horizontally mixed layer

GPS-RO MERRA ERA-Interim AIRS

12/2015)
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Horizontally mixed layer

MERRA ERA-Interim AIRSGPS-RO
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Horizontally mixed layer

MERRA ERA-Interim AIRSGPS-RO
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1. AIRS is systematically colder than all other data sets in the UT region (particularly at
the 300 hPa level), but agrees much better higher up.

2. AIRS appears to be systematically drier than all data sets in the middle troposphere,
while GPS-RO seems to be the wettest.

3. Despite the statistical differences, in the temperature and specific humidity
climatologies among all data sets, their interannual anomalies are in excellent
agreement with one another.


