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The EarthCARE mission

“Data from its Cloud Profiling Radar, with Doppler capability, High Spectral 
Resolution Lidar, and Multi-Spectral Imager will be used to retrieve global 
profiles of cloud, aerosol, and precipitation properties.  Radiation fields 
predicted from these profiles will be compared with observations made by 
its Broad-Band Radiometer.”

- EarthCARE is a process focused mission (ESA and JAXA)
- retrieved profiles are meant to improve our understanding of processes

       - feed into model development and parameterization and evaluation
       - multiple co-located observations aid retrievals and science

- Mission goal is to specify 3D atmosphere in a 100 km2 scene well        
  enough that instantaneous forward radiative transfer calculations are within 
  10 W/m2 of observed top of atmosphere flux.

Illingworth et al, The EarthCARE Satellite: The Next Step Forward in Global 
Measurements of Clouds, Aerosols, Precipitation, and Radiation Bull. Amer. 
Meteor. Soc., 2014, 96, 1311-1332.  

“Data from its Cloud Profiling Radar, with Doppler capability, High Spectral 
Resolution Lidar, and Multi-Spectral Imager will be used to retrieve global 
profiles of cloud, aerosol, and precipitation properties.  Radiation fields 
predicted from these profiles will be compared with observations made by 
its Broad-Band Radiometer.”

Earth Cloud, Aerosol, and Radiation Explorer



  

The EarthCARE satellite
Orbit
- 393 km (A-train 705 km)
- Sun-synchronous
- 14:00 solar time
- 25 day repeat

CPR – 94 GHz, Doppler
ATLID – 355 nm HRSL
MSI – 7 channel
       – 0.67, 0.865, 1.65. 2.21
          8.80, 10.80 and 12 µm
BBR – total and SW to give LW



  

Retrieval products (clouds and aerosols)

Instrument data

Geophysical data

CAPTIVATE

C3M



  

Radiative products
1D radiative transfer models and products

● RRTMG
●Mie optical properties for liquid
●Yang optical properties for ice

● Solar and thermal fluxes and heating rates for each along track column
● All-sky, clear-sky and pristine calculations.

3D radiative transfer models and products
● Monte Carlo radiative transfer models

● Profiles of fluxes and heating rates (solar)
● TOA radiances at three views (solar and thermal)

● Applied to select number of assessment domains
● Computational and timing constraints

Algorithm used to expand
across track.



  

Radiative product example : A-train
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Continous radiative assessment

- Is observed-computed TOA flux < 10 W/m2?
- Error in both obs and forward calculations
- Probability of agreement.

- Off nadir radiances are a challenging assessment 
  of profiles
  - information not used in retrievals
  - adds some complications (adjacent clouds).

11 W/m^2



  

End-to-end assessment using HRDPS

- Used HRDPS to generate a test case for all
  EarthCARE algorithms.

- 6200 km long by 250 km wide
   - 250 m horizontal grid
   - “Stitched” together several simulations

- Several cases to challenge algorithms

- Simulations and plots by Zhipeng Qu



  

End-to-end assessment using HRDPS

Note directon opposite to previous slide



  

Preparing for launch

- Current expectation is 2019

- Software is being delivered to ESRIN this summer for PDGS integration

- End-to-end software and algorithms testing using HDRPS simulations

- Instruments and components are being installed on platform.

- Cal/Val plans


