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Purpose and approach
Assessment of the possibility of observing weak echoes which was not detected by 

CloudSat

weak low-level echoes are targeted.

➢ Analysis

➢Global distribution of weak low-level echo

• Z < −25 dBZ, echo top height < ３ km, horizontal extent > 50 km

• Calculate the occurrence frequency, mean thickness, and mean and standard deviation of Z 
within a 5-degree latitude and longitude range

➢ Case study

• Comparison of Echo characteristics and particle type from CPR and ATLID, and cloud type 
from MSI

✓Data

• EarthCARE  CPR L1, CPR-ATLID L２ CLP (JAXA); ATLID L1, L2 AER (ESA); MSI L1, L2 CM (ESA)
Aug. 2024-May 2025

• CloudSat L2 GEOPROF  2007
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Global Distribution

EarthCARE May 2025 CloudSat May 2007

Clear difference between EarthCARE and CloudSat
• weak shallow echoes are only detected polar region by CloudSat
• weak shallow echoes are detected over mid latitude by EarthCARE
Characteristic thin weak echo regions are identified (encircled region) 3



Case study (examples in encircled region)

• Currently, three types are classified. 

Type 1: liquid water cloud
• ATLID shows high backscattering at the top of the CPR echo.

Type 2: dust and liquid cloud mixture (？)
• overlapping CPR echo region and ATLID echo region

Type 3: unknown
• noisy ATLID echo but warm water cloud from CPR
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• MSI: 8:nimbostratus

• CPR: weak stratiform echo (max > -30 dBZ) 

• ATLID: clear co-pol. and cross-pol. echo @1.5-2 km 

Type 1a. nimbostratus 

around cloud top

EarthCARE trajectory 

MSI CH-1 (VIS)

CASE: 18 May 2025 orbit #05522D over North America
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warm water

warm water

nimbostratus

MSI:
1:cumulus,2:altocumulus, 
3:cirrus, 4:stratocumulus, 
5:altostratus, 6:cirrostratus, 
7:stratus, 8:nimbostratus 

Type 1a

• warm water cloud
• warm water cloud (CPR-

ATLID)

• water signature at the top of 

the cloud (ATLID)

• Nimbostratus (MSI)

ATLID:
1: warm water

13:smoke
15: dusty mix

12: Continental Pollution
10: dust

14:dusty smoke rain
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Type 1b. Cumulus 
• MSI: 1:cumulus,2:altocumulus, 4:stratocumulus, 5:altostratus

• CPR: weak echo (max > -30 dBZ)

• ATLID: weak co-pol. and cross-pol. echo @2.5 km 

around cloud top

EarthCARE trajectory 

MSI CH-1 (VIS)

CASE: 5 May 2025 orbit #05309F over Australia

Himawari
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warm water

Type 1b

• Shallow cumulus clouds
• warm water (CPR-ATLID)

• water signature at the top of 

the cloud, but smoke, dusts 

below the cloud top (ATLID)

• Mixture of cumulus, 

altocumulus and 

stratocumulus (MSI)

cumulus

altostratus

altocumulus
stratocumulus

MSI:
1:cumulus,2:altocumulus, 
3:cirrus, 4:stratocumulus, 
5:altostratus, 6:cirrostratus, 
7:stratus, 8:nimbostratus, 

ATLID:
1: warm water

13:smoke
15: dusty mix

12: Continental Pollution
11: sea salt

14:dusty smoke
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Type 2. dust & cloud mixture?

relatively dark radiance

EarthCARE trajectory 

MSI CH-1 (VIS)

CASE: 25 March 2025 orbit #04674D over India
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altocumulus

Type 2

• Shallow cumulus clouds?
• warm water + ? (CPR-ATLID)

• no water signature, but 

continental pollution (ATLID)

• Mixture of cumulus, 

altocumulus and 

stratocumulus (MSI)

warm water

MSI:
1:cumulus,2:altocumulus, 
3:cirrus, 4:stratocumulus, 
5:altostratus, 6:cirrostratus, 
7:stratus, 8:nimbostratus, 

stratocumulus

cumulus

ATLID:
1: warm water

13:smoke
15: dusty mix

12: Continental Pollution
11: sea salt

14:dusty smoke

rain
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Type 3. unknown  

EarthCARE trajectory 

CASE: 30 April 2025 orbit #05240F over South America

MSI CH-1 (VIS)
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• MSI: 1: cumulus, 5:altostratus

• CPR: weak echo (max < -30 dBZ)

• ATLID: almost no echo

warm water

cumulus

Type 3

• Shallow cumulus cloud
• warm water (CPR-ATLID)

• no water signature, dusty or 

clear (ATLID) 

• Cumulus cloud (MSI)

• Weak echo (max < -30 

dBZ) from CPR and noisy 

echo from ATLID

MSI:
1:cumulus,2:altocumulus, 
3:cirrus, 4:stratocumulus, 
5:altostratus, 6:cirrostratus, 
7:stratus, 8:nimbostratus, 

1: warm water

13:smoke
15: dusty mix

12: Continental Pollution
11: sea salt

ATLID:

14:dusty smoke
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Summary

• EarthCARE/CPR demonstrated significantly higher sensitivity 
than CloudSat/CPR in detecting weak echoes in the lower 
layers.

• Weak low-level echoes are categorized so far into three types 
by the ATLID observation:
• ATLID echo exists only top of the echo
• ATLID echo overlaps with CPR echo
• Noisy ATLID echo over CPR echo

• MSI visible observation showed these clouds are 
nimbostratus, cumulus, stratocumulus etc.

• Further investigation is needed with ground based 
observations.
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CloudSat observation
1 Nov. 2007

6 Nov. 2007

CALIOP

CloudSat/CPR

warm water? dust?
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04674D
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Type 1b. 
Cumulus 

• MSI: 1:cumulus,2:altocumulus, 4:stratocumulus, 5:altostratus

• CPR: weak echo (max > -30 dBZ)

• ATLID: weak co-pol. and cross-pol. echo @2.5 km 

contour -30 dBZ

around cloud top

Australia
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Type 1b. 
• CPR particle type: low level=warm water, cloud top=3D Ice 

or warm water?

• CPR: stronger echo (max > -10 dBZ)

• ATLID: clear co-pol. and cross-pol. echo @2.5 km 

around cloud top
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Type 4a. • MSI: 4:stratcumulus, 5:altstratus, 6:cirrostratus

• CPR: weak echo (max < -25 dBZ)

• ATLID: almost no echo

Africa
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Type 4b. • MSI: 4:stratcumulus, 5:altstratus

• CPR: weak echo (max < -30 dBZ)

• ATLID: very weak spreading echo

Africa
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2024年11月02日 0202UTC

•アフリカガーナ付近で弱いエコーを観測
• ドップラー速度は、IQ信号のバイアスの除去が不完全

• よく
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Australia • weak echo that corresponds to shallow clouds

contour -30 dBZ
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Himawari

• 0300-0550UTC
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北米
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南米
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アフリカ
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インド
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