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Volume 76 (1950) 

A big year for radar?
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Volume 87 (1961) 

A big year for satellite?



Classic Papers and Remote Sensing
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• The first year of the selective chopper radiometer on Nimbus 4 (Barnett et al. 

1972)

• On the predictability of the interannual behaviour of the Madden-Julian 

Oscillation and its relationship with El Niño (Slingo et al. 1999)

• The sting at the end of the tail: Damaging winds associated with extratropical 

cyclones (Browning, 2004)

• The Indian drought of 2002—a sub-seasonal phenomenon? (Bhat, 2006)

• The ERA5 global reanalysis (Hersbach et al., 2020)



The first year of the selective chopper radiometer 

on Nimbus 4 (Barnett et al. 1972)
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Remote sounding of atmospheric temperature 
from satellites II. The selective chopper radiometer 
for Nimbus D (Abel et al., 1970, 
Proc.Roy.Soc.Lon.A)



• Radiometers for atmospheric sounding

• Operates near 15 micron CO2 absorption band

• Normal operation would allow maximum height of 

temperature sounding of 25 km.

• “Chopping” technique allows height of 48km!

The first year of the selective chopper radiometer 

on Nimbus 4 (Barnett et al. 1972)
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Remote sounding of atmospheric temperature 

from satellites II. The selective chopper 

radiometer for Nimbus D (Abel et al., 1970, 

Proc.Roy.Soc.Lon.A)



The first year of the selective chopper radiometer 

on Nimbus 4 (Barnett et al. 1972)
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Wallops Is Kiruna Stornoway



The first year of the selective chopper radiometer 

on Nimbus 4 (Barnett et al. 1972)
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The first year of the selective chopper radiometer 

on Nimbus 4 (Barnett et al. 1972)
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Meridional cross-section of 

zonally averaged temperatures

18 September 1970

Thickness of 10-1mb pressure surfaces

5 September 1970



The first year of the selective chopper radiometer 

on Nimbus 4 (Barnett et al. 1972)
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Large sudden warming in the Southern Hemisphere (Barnett, 1975, Nature)



On the predictability of the interannual behaviour of the Madden-Julian 

Oscillation and its relationship with El Niño (Slingo et al. 1999)
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On the predictability of the interannual behaviour of the Madden-Julian 

Oscillation and its relationship with El Niño (Slingo et al. 1999)
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The sting at the end of the tail: Damaging winds associated 

with extratropical cyclones (Browning, 2004)
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“The circumstantial evidence from the observational study leads one to hypothesize that the mesoscale 

circulations and the associated evaporative heat sinks may play an active role in strengthening the 

damaging winds. Regardless of how important this role may be, the evolution of the cloud pattern seen 

in satellite imagery is a useful tool for nowcasting the occurrence and location of the worst winds.”



Looking ahead towards 150 years? 

I. Explore more aspects of the Earth system

II. Measure key variables for data assimilation, more often, at greater extent

III. Low-cost opportunities (and commercialisation)
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Looking ahead to 150 years? 

I: Monitor more aspects of the Earth system
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The FLuorescence EXplorer (FLEX)

• ESA Earth Explorer mission

• Expected launch 2025

• Measures Solar Induced Fluorescence (SIF)

"The reason we're interested in SIF is that it's a direct measurement 

of one the biochemical processes that is involved in photosynthesis. 

We hope it will shed new light on the global carbon cycle. The 

fluoresced photons have literally been bouncing around inside the 

photochemical machinery of plants. Traditional EO techniques use 

much more indirect measurements (i.e. how green the plants are) 

and don't provide much process level insight. The promise of SIF is 

that it will provide that insight."

(Tristan Quaife)
https://earth.esa.int/eogateway/documents/20142/1898959/FLEX-concept-1920x1080.jpg



Looking ahead to 150 years? 

II: Data assimilation as a primary objective
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Wind Velocity Radar Nephoscope 

(WIVERN, Illingworth et al. 2018, BAMS)

• ESA Earth Explorer mission (tbc)

• Expected launch 2031-32

• Measures winds in cloud

The AEOLUS mission, which carried a 

Doppler lidar, had a forecast sensitivity 

impact (FSOI) of 4% - from a single 

instrument! Compared to 13% from all 

aircraft.

Rennie and Larsen (2020) "Assessment of the Impact of Aeolus Doppler 

Wind Lidar Observations for Use in Numerical Weather Prediction at 

ECMWF." EGU2020/EGU2020-5340



Looking ahead to 150 years? 

III: Low-cost successes leading to commercialisation
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https://www.tomorrow.io/blog/tomorrow-io-announces-successful-precipitation-scans-from-its-space-radars/

RainCube featured a deployable antenna.

May allow a larger antenna, smaller footprint.

A swarm of Ka-band (rainfall) radars in space?

Tomorrow.io private organisation with two Ka-

band radars in space – potentially up to 30, a 

swarm!

Data assimilation and AI for their own weather 

applications.
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