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Monitoring and detecting climate variability and change

Understanding the vertical profile of temperature trends

. Understanding the climatology and variability of water vapor,

particularly in the upper-troposphere and lower stratosphere
Understanding and monitoring tropopause characteristic

Understanding and monitoring the vertical profile of ozone,
aerosols and other constituents

Prediction of climate variations
Reliable reanalyses of climate change

Understanding climate mechanisms and improving climate
models

Calibrating and validating satellite observations
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Atmospheric temperature trends
Global 1979-2004
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0.2 K precision, 0.1/0.2 K (TR/ST) accuracy and 0.05
K/decade long term stability

A: Yes for three-thermistor and RS92 IF:

* Their radiation errors can be accurately evaluated,

* The radiation correction algorithm and the raw data are available to
GRUAN,

* The processing algorithm is available to GRUAN,

* The sensor calibration is correct,

* The radiosonde signal channel electronics is reliable,

* Data transmission and reception are reliable.
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[ Water vapor climatology and variability J

Trend over Boulder, CO

Water Vapor
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AMMA (African Monsoon Multi-disciplinary Analyses) (2006)
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Nuret et al. (2008)
Fig. 2. Bias (in shading) for (a) day and (b) night of the Vaisala RS80 sondes relative to

RS92 sondes at Niamey for the learning sample. The axes are temperature and relative

humidity as observed by RS80 sondes. Superposed dashed lines correspond to 1% and

| last percentiles (10% and 100% CDF isolines respectively). Thin line with dots




Measurement Precision Accuracy Long-Term
Range Stability
0.1 to 90000 ppmv | 2%/5% in TR/ST 2% 1%/decade
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Sensors: robust, accurate, affordable
(laboratory standards, target specifications, reliable calibration)

Instrument package: careful design to collect the best data
ventilation, radiation, electronics, ...

Calibrations: traceable to NIST and other standards (in-

housel/in-field) and keeping a detailed metadata

Inter-comparisons of multiple sensors and systems
redundancy, pre-launch check, “Consensus ref. concept”...

Real-time data quality monitoring and careful post data QC

Effective communications among different stakeholders
(operational center, data center, manufactures, data users ... )
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Close the Barn Door after the Sheep are Stolen
(Better Late than Never)

e |tis time to use reference radiosonde!
® GRUAN is the perfect opportunity!

NCAR



Deliver the best quality data

Sustain consistence in operational procedures

Maintain complete metadata

Ongoing data QC and analysis to identify and fix problems

Preserve raw data and other independent/redundant data for
future reprocessing and reanalysis
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1. Scientific needs

2. Why should GRUAN use reference radiosonde?
3. Are we there yet technologically?

4. Cost-effect
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Temperature Water Vapor Pressure Vector Wind
Priority (1-4) 1 1 1 2
Measurement Range | 100-350 K 0.1 to 90000 ppmv 1 to 1100 hPa 0 —300 m/s
Vertical Range 0 km to stratopause 0 to ~30 km 0 km to stratopause 0 km to stratopause
Vertical Resolution | 0.1 km (surface to ~30 | 0.05 km (surface to 5 | 0.1 hPa 0.05 km in
km) km) troposphere
0.5 km (above ~30 km) | 0.1 km (5 to ~30 km) 0.25 km in
stratosphere
Precision 02K 2% in troposphere 0.1 hPa 0.5 m/s in troposphere
5% in stratosphere 1.0 m/s in
stratosphere
Accuracy 0.1 K in troposphere 2% in troposphere 0.1 hPa 1.0 m/s!
0.2 K in stratosphere 5% in stratosphere
Long-Term Stability | 0.05 K! 1% 0.1 hPa 0.5 m/s in troposphere

1.0 m/s in
stratosphere
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Arguez (2007), BAMS
Agreement in pre-satellite ERA?

Lower stratospheric anomalie
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/ﬂEep convective clouds and chemistry (Brune,\ \R

NSFUW)
] Observed-to-
modeled ratios
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(also, problems with prediction
of CO, NOx, HCHO, HNO3
— Barth 2007)

Observed HO, & HO,/OH grow to 2- 4 times modeled values at high altitudes.

HO, obs/mod ratio correlates with NO.
Qalculated O, production ~ 11 ppbv day-! (typically only 1-21). /
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relative PW difference (%) relative PW difference (%)

relative PW difference (%)
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