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What is a CDR?
A CDR is a time series of measurements of sufficient length, consistency, and
continuity to determine climate variability and change [NRC, 2004].

In-Consistent SDR Time Series

Consistent BT CDR Time Series

BT CDR adjustments include: 

1) diurnal drift

2) calibration drift

3) channel frequency differences

4) incident angle differences

5) warm target temperature effects

A CDR is also a recalibrated 

data!
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A CDR is also a reprocessed data!

Cloud Fraction v 6.0

Cloud Fraction v 5.3

Pathfinder Atmosphere Extended (PATMOS-x) CDRReprocessed means updated ……

calibration,
assumptions, 

constraints, 
models,

algorithms,
ancillary data,

understanding,

requirements,

use cases, …..
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● The mandate of climate change detection and 
prediction is fundamentally different from that of 
traditional weather forecast.

● CDRs are essential for supporting the above mandate 
(NRC Report, 2004).

Why CDRs ?

CDRs are useful data!
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NOAA’s CDRs -
Development

(FOC)

(IOC)
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Production Pathways
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42 NOAA Operational Satellite CDR Products
(https://www.ncei.noaa.gov/products/climate-data-records)

Atmosphere (30) Ocean (7) Terrestrial (5)

FCDR

(16)

● 2 AVHRR Radiance CDRs

● GridSat-B1

● IR Sounder UT Humidity BT

● 5 Mean Layer Temp CDRs

● MSU BT, SSMI/S BT, Passive MWI 

BT

● 3 MW Sounder (H, T, W) BT

● Polar Pathfinder -

Surface 

Reflectance

TCDR

(26)

● Aerosol CDR (over ocean)

● 3 Cloud CDRs (PATMOS-x, ISCCP 

H-Series, NASA AVHRR)

● Hydrological Properties CDR

● Outgoing LW Radiation (daily & 

monthly CDRs)

● 5 Precipitation CDRs

● Ozone - ESRL CDR

● Total Solar & Spectral Irradiance

● 3 SST (OISST, Pathfinder, 

WHOI)

● Global Ocean Heat 

Content

● Sea Ice Concentration

● Ocean Heat Flux

● Ocean Near-Surface 

Properties CDRs

● NDVI CDR

● LAI/FAPAR CDR

● NH Snow Cover 

Extent CDR

● Polar Pathfinder -

Extended CDRs

https://www.ncei.noaa.gov/products/climate-data-records
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NOAA CDRs by Period of Record
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CDRs by Processing Level

Level 1C (Swath – Re- & Inter-calibrated)
MW Sounder data, Passive Microwave

Level 1G (Mapped – Re- & Inter-calibrated)
GridSat, IR UTH, PATMOS-x Clouds, Polar Pathfinder

Level 2 (Swath - Geophysical Variable)
SST (Pathfinder), Hydrological Properties

Level 3 (Mapped - Geophysical Variable)
Sfc Ref., NDVI, LAI, MLT, OHC, PERSIANN, Polar Pathfinder, Sea Ice Conc., Snow Cover

Level 3F (Mapped - Geophysical Variable - Spatially Complete)
OLR Daily/Monthly, CMORPH, GPCP, OISST

Level 3T (Mapped - Geophysical Variable - Temporal Stats)
ISCCP H, AOT, GPCP Daily/Monthly

Level 4 (Global Statistics)
TSI, SSI
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Sample Atmosphere 
CDR Page
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New CDRs are in the plans …

GOES FCDR & the GeoRing

ADT-HURSAT

Atmospheric Rivers

… and more
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NOAA CDRs: a second life for operational satellite data

All CDRs provided in netCDF4

All CDRs are available on the cloud (AWS et al.)

16 primary ECV variables updated routinely (but 100s more available)

Sustaining production with newer satellites (JPSS, GOES-R, …)

Collaboration of NCEI with other NOAA offices, NASA, and academia

Collecting requirements to meet stakeholder needs
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Examples of CDR Application
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Monitoring Leaf Growth and Change



16National Environmental Satellite, Data, and Information Service  ⎸National Centers for Environmental Information

Trend Detection & Model Validation - Temperature

(courtesy of CDR PI: C. Zou)
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(courtesy of CDR PIs: B. Adler & G. Gu)

Trend Detection & Model Validation - Precipitation
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Challenges

❑ Technique
• How to extend CDRs seamlessly

from heritage satellite 
measurement to new satellite 
measurement?

• How to derive climate information 
records (CIRs) from synergizing 
CDRs, in-situ observation, and 
model data to better support 
decision makers & users 
community?

❑ Resource
• Need stable budget to sustain 

and extend the operational 
CDRs. New funding is also 
needed for developing CIRs and 
new CDRs along with user 
engagement and service.

• Since CDRs are the 2nd life of 
operational satellite data, may 
be CDRs can be included in 
NESDIS satellite programs? 
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Summary

❑ NOAA Long-term satellite CDRs is the second life of NOAA operational 
satellite observational data.

❑ Systematic methodology and procedures have been developed at NCEI for 
the CDR development, production, archival, dissemination, and service.

❑ NOAA CDR products are very useful for environment and climate changing 
study and monitoring.

❑ We also face a resource challenge for sustaining and extending the 
operational CDRs as well as supporting CIRs and new CDRs development, 
applications, and users engagement.

❑ NESDIS satellite programs may help by including CDRs.
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---Thank You for Your Attention---

Questions?
(xuepeng.zhao@noaa.gov)


