An Objective Regional Cloud Mask Algorithm for GOES Infrared Imager With Regime-Dependent Thresholds
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Abstract Probability of Occurance of Clear-sky and Cloudy Pixels Distribution of Optimized thresholds (Cont’)
A local, regime-dependent cloud mask (CM) algorithm 1s developed for isolating cloud-free pixels from cloudy pixels for B . »
Geostationary Operational Environmental Satellite (GOES) imager radiance assimilation using mesoscale forecast models. The probability of occurrence of clear-sky and cloudy pixels detected by the i CM test based on the first-guess CM datasets ST N Y S e Y
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Spectroradiometer (MODIS) CM for a one-week period from 19 to 23 May 2008. Based on MODIS CM results, the Plite <g<e +0.1)= NG NT(g;<e<g;+0.1)) :; - 011 0.04] o
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Data Descrlptlﬂn and MOdel Settlng Q] 0] § 0.04 - 0.03; Fig. 4: Distribution of optimal thresholds over land (left panel) and ocean (right panels) for (a-b) TUT, (c-d) CH46T, (e-f) Negative CH42T,
In this study, infrared channels observations from GOES-12 Imager are utilized. Other information used in the LR-CM § 0.081 s O oo o and (g-h) WtrVprT for a case study at 0415 UTC May 22, 2008.
algorithm includes model simulations of brightness temperature, solar zenith angle, satellite zenith angle, surface types 3 00 S 2 o s
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(WRF) Advanced Research Weather (ARW) model forecasts at 10-km resolution and 30-minutre frequency are used as % T o T oo The GOES CM are compared with MODIS CM during a five-day period from May 19 to May 23, 2008. Totally 5,616,090 GOES-12
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The Flow Chart to Produce the GOES CM Mathematical Formulation of Threshold Optimization 2
An objective function is defined for each CM test as follows: I
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Local F1rst-guess Cloud Mask (LFCM) The objective function £ (&) is maximized subject to the following two constraints: 7
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The optimal threshold ¢ is determined which maximizes the objective function £"“' (¢) under the above two constraints |

Fig. 5: (a) The PCT, (b) FAR, and (c) LR of the CM determined by the LR-CM algorithm for all the GOES-12 imager pixels collocated with
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The First-Guess CM Datasets

A geostationary satellite provides a time-continuous evolution of weather phenomena over its instrument observing domain. Direct
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the first-guess datasets. Two constraints are imposed to ensure the correctness of the LR-CM algorithm under extreme sky conditions (e.g.,
- . - - overcast clouds, and large portion of clear-sky). A pixel 1s 1dentified as cloudy if 1t is flagged as cloudy by any CM tests 1n the algorithm. It 1s
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observations (B-O) at (a) a daytime period Y ' A total of 5,616,090 GOES-12 infrared Imager pixels are collocated with MODIS CM during a five-day period from May 19 to May 23,
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