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1. Introduction
ACSPO product has been operational at NESDIS since May 2008. It generates clear-
sky ocean products at a pixel resolution, including clear sky brightness temperatures 
(BT) and Sea Surface Temperature (SST, TS). Current ACSPO includes a single cloud 
screening module called the ACSPO Clear-Sky Mask (Petrenko et al., 2009).
Future ACSPO versions will have two separate cloud masking modules: 

- The ACSPO Cloud Mask (ACM) will generate a robust cloud mask, independent of 
real-time ancillary data.

- The ACSPO Quality Control (AQC) will perform more accurate cloud filtering 
using radiative transfer simulations with real-time SST and upper air fields as input.
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2. The flow chart of ACM and AQC

7. Evaluation of resulting Retrieved SST after ACM and AQC

Table 1. Summary statistics of TS –Daily SST anomalies for “clear” pixels by ACM and AQC.

6. Accounting for accuracy of Reference SST Field
Both ACM and AQC check if the bias-corrected Retrieved SST is within a realsitic range of 
Reference SST. The “gross” thresholds are specified taking into account the accuracy of 
the corresponding reference SST field. 

The ACM “gross” SST threshold of -6K has been chosen from the analysis of the 
difference between Climate and Daily SST fields. 

The AQC “gross” SST threshold is set to min(-2K,-5σ), where σ is location- and time-
specific STD available from the daily Reynolds SST dataset. Typically, 0.1K < σ <0.7K.
The initial classification by “gross” thresholds is iteratively refined using local statistics of 
“clear” and “cloudy” pixels within a sliding window surrounding the pixel. 

0.50K to 0.52K0.06K to 0.11K11.2% to 14.8%AQC (night)
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8. Conclusions and future work
• Two modules, ACM and AQC, will provide different combinations of stability and accuracy of 

cloud masking within ACSPO. ACM will produce relatively liberal cloud mask, independent of 
real-time ancillary data. AQC will generate more conservative cloud mask using real-time 
ancillary data and radiative transfer simulations. 

• Accounting for real accuracy of TS and reference SST fields will minimize false cloud detections 
and make statistics of clear-sky TS anomalies for different platforms comparable. The sources of 
residual variations in clear-sky statistics between the platforms are currently analyzed.

• Further optimization of the ACM and AQC thresholds will be explored.
• Future work will be aimed also at enhancement of the satellite SST product, reducing algorithm-

induced biases, improving consistency between the RTM simulated and observed BTs.
• Work is underway to explore the day-time continuity of cloud mask and clear-sky products over 

ocean, and to improve the quality of clear-sky products in the twilight zone. 
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Fig. 7. A composite map of minimum 
difference Daily-Climate SST for August 
1-7, 2008. The difference is less than -6K 
for no more than 10-6 of the total amount 
of ocean pixels.

“Telescopic” Approach

ACM initially classifies all 
pixels over ocean into 
“clear”, “probably clear” 
and “cloudy”

AQC analyzes only ACM 
“clear” and “probably clear” 
pixels and reclassifies  
some of them into “cloudy”

AQC does not analyze 
pixels classified by ACM as 
“cloudy”

Fig. 1. The joint flow chart of ACM and AQC

4. Accounting for biases in Observed (AVHRR) minus Model (CRTM) BT
The AQC BT test checks for accuracy of approximation of observed BT with CRTM 
(Liang et al., 2009), using TS and NCEP atmospheric data as input (Petrenko, 2008).
Global biases of “Observed – Simulated” BTs in AVHRR Ch3B, 4 and 5 are estimated 
from histograms, accumulated over all ocean pixels.  

Fig. 3. Nighttime biases in “Observed – Simulated” BTs in the AVHRR Ch4.

Fig. 2. Nighttime histograms of “Observed – Simulated” BT in AVHRR Ch3B, 4 and 5.  

Fig. 9. Histograms of TS – Daily SST for 
ACM “clear” pixels. Nighttime data for 4 
AVHRR sensors from 1-7 August 2008.

Fig. 8. A composite map of TS – Daily SST 
for “clear” pixels as defined by ACM. 
Nighttime MetOp-A, August 1-7, 2008. 

Fig. 10. A composite map of TS – Daily 
SST for “clear” pixels as defined by AQC. 
Nighttime MetOp-A, August 1-7, 2008.

Fig. 11. Histograms of TS – Daily SST for 
AQC “clear” pixels. Nighttime data for 4 
AVHRR sensors from 1-7 August 2008. 

3. ACM and AQC Tests

ACM Tests
SST test, using Climate SST (Xue a et al., 2003) as a reference field

• Initial classification cuts off unrealistic TS anomalies using a static gross threshold
• Classification refined using clusterization of TS anomalies within a sliding window

BT Spectral Test checks for the BT differences
• between Ch3b and Ch5 at night; and
• between Ch4 and Ch5 in the daytime.

Reflectance tests are used during daytime (CLAVRx, Heidinger, 2004)
• Reflectance Gross Contrast Test;
• Reflectance Ration Contrast Test; and
• Ch3A Albedo Test.

SST Uniformity Test checks the TS field for elevated spatial variability
• special precautions are taken to minimize false cloud detections in the areas with 
high SST contrasts such as upwellings, currents, coastal lines (Petrenko, 2008).

AQC Tests

SST test uses daily 0.25° blended SST (Reynolds et al., 2007) as a reference field 
• Initial classification cuts off unrealistic TS anomalies using a location- and time-
dependent gross threshold
• Classification refined using clusterization of TS anomalies within a sliding window

BT test checks for accuracy of approximating observed BTs with Model BTs, 
simulated with TS and NCEP/GFS upper air fields as input.

1-7 August 2008  1-7 August 2008  1-7 August 2008  

• Time series of the modes are stable in time, except for a few unexplained spikes.
• NOAA-16 biases are “out-of-family”, in all bands (cf. Liang et al., 2009).

5. Accounting for biases in “Retrieved minus Reference” SST

Fig. 6. Time series of “Retrieved – Daily Reynolds” SST

Fig. 4. ACM uses 
Retrieved – Climate 
SST.

Fig. 5. AQC uses 
Retrieved – Daily 
SST.

1-7 August 2008 1-7 August 2008

• Time series of the modes are stable in time (except for a few unexplained spikes).
• NOAA-16 bias is “out-of-family”, due to near-terminator orbit and sensor problems.

Preliminary evaluation of retrieved SST was done against daily 0.25° Reynolds SST


