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SPARC Approach
• Targeted activities
• Bite-sized timely goals
• Focus on deliverables
Our Annual Report
summarizes 2014
accomplishments
and plans
http://www.sparc-climate.org/
publications/programme-plans/
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Sun-setting Activities in 2014
Temperature Trends, Ozone Profile, Trace Gas
Climatologies, and Water Vapor II

Products from these
Activities include SPARC
Reports, published articles,
reviews, and datasets.
Quarterly Journal of the Royal Meteorological Society
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Stratospheric Sounding Units (SSU) on the NOAA polar-orbiting satellites measured
infrared radiances in the 15 µm CO2 band between late 1978 and mid-2006. From these
radiances a time series of layer-mean stratospheric temperatures has been derived by
several groups. Discrepancies in these temperature analyses have been highlighted recently
and efforts are now underway to resolve the differences between them. This article is
the Met Office response summarising the issues to be resolved in creating a climate data
record from the different SSUs, including corrections for radiometric, spectroscopic and
tidal differences. Calibration issues identified include the SSU space-view anomaly and
radiometric anomalies in the NOAA-9 observations. The spectroscopic correction required
for changing pressures in the pressure modulator cells is also outlined. The most important
correction for the time series is for the solar diurnal and semi-diurnal tides as the satellite
overpass local times change. Comparisons with other stratospheric temperature trend
analyses are made and the reasons for the differences discussed. The time series presented
here show sustained drops in stratospheric temperatures at all levels after the El Chichon
and Pinatubo eruptions but only small trends to lower temperatures between eruptions.
Key Words:

stratosphere; temperature; climate data records; satellite

Received 2 April 2014; Revised 2 December 2014; Accepted 15 December 2014; Published online in Wiley Online Library

1.

Introduction

Long-term changes in stratospheric temperatures are important
for interpreting the radiative effects of anthropogenic emissions
of ozone-depleting substances and greenhouse gases (e.g.
Ramaswamy et al., 2001). Satellite measurements of stratospheric
temperature now span more than 30 years. Thompson et al.
(2012) have shown however that stratospheric temperature
records inferred from the Stratospheric Sounding Unit (SSU)
by different groups are inconsistent. They recommended that the
datasets from the Met Office should be fully documented in the
scientific literature to help identify the reasons for the differences
between it and other datasets using the same satellite data but
different processing methods (e.g. Wang et al., 2012). Nash and
Saunders (2013) (hereafter referred to as N&S) was a detailed
response to that request and this article is a summary to inform
the debate on stratospheric temperature trends.
The SSU observed radiances in the 15 µm carbon dioxide band,

the National Oceanic and Atmospheric Administration (NOAA)
Climate Prediction Center (2005; personal communications). The
time series was initially documented in Nash and Forrester (1986)
and Nash and Edge (1989). Data up to 1995 was included in the
work of Ramaswamy et al. (2001). Shine et al. (2008) estimated
the effect of the increase in atmospheric carbon dioxide on the
time series up to 1997. The full time series to 2006 was provided
to Randel et al. (2009) with an overall decrease in channel 1
brightness temperature between 1979/1980 and 2004/2005 of
1.2 K. Seidel et al. (2011) included results from Liu and Weng
(2009) (hereafter referred to as LIU) for SSU channels 1 and 2.
Wang et al. (2012) (hereafter referred to as WANG) analysed
SSU data mainly from the NOAA Comprehensive Large Array
data Stewardship System (CLASS) archive, finding a drop in
global temperature of 2.2 K between 1979/1980 and 2004/2005
in channel 1. Brindley et al. (1999) (hereafter referred to as
BRINDLEY) also include a time series for channel 1 from 1979
until the beginning of 1995. This analysis was not based on the
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Implementation Plan 2015
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Emerging Activities
and Links to Other Programs
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Some New Directions
Focused Efforts within these Topics
• Teleconnections: Robustness in observations, fidelity in
models, and mechanisms
• Predictability: Across time scales (season-decade-century),
absolute limits due to internal variability, current status in
models, and dynamics of unprecedented events
• Aerosol/cloud/chemistry interactions
• Stratosphere-troposphere exchange of O3 & H2O under
climate change – implications for air quality/radiative forcing.
• Quantitative methods for defining the consequences of
measurement gaps
new Implementation Plan drafted – discussions at meetings
this year to finalize contents
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Model Development Needs
Overall –
1. Continued model development needed for integrated chemistry, deep
atmospheric domains and associated in-line diagnostics.
2. Specific training needs: Capacity development and science community.

Specific –
•
•
•
•
•
•

Need for development of in-line atmospheric momentum/radiation diagnostics –
becomes crucial for high-resolution simulations and higher-top models.
Continued development of Earth-system models with integrated chemistry –
development of new simplified chemistry schemes?
Definition of minimal requirements needed for radiative and photochemical
schemes to adequately represent the solar signal
Training need for more science-users of reanalyses to become familiar with the
modelling aspects of assimilation systems
Lack of technical capability to provide data to the ESGF
Training in WRF/WRF-Chem needed for ACAM monsoon region participants
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Data Needs/Requirements
Overall
1. Continued improvement in meteorological reanalyses and past records
2. Continuation of existing core measurements – real funding pressure

Specific
•
•
•
•
•
•
•
•

Lack of planned satellite observations (esp. limb) of UTS composition
Need up-to-date AMSU and merged SSU-AMSU climate data records
Reanalysis diagnostics needed for momentum budget studies (MERRA example)
Need for more reference-quality global & long-term observations, particularly for
reanalysis intercomparisons
No planned continuation of mesospheric radiance for temperatures
44 year stratospheric aerosol record at Laramie may stop
Need for quick response field campaigns after volcanic eruptions
Data sharing is a challenge in the ‘Asian Monsoon region’
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For more please browse a copy of the
SPARC Annual Report

www.sparc-climate.org
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