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A new Advanced Very High Resolution Radiometer (AVHRR) Processing scheme Over cLouds, Land and Ocean (APOLLO) daytime over land algorithm is presented to derive accurate convective cloud
composites over the Iberian Peninsula and Balearic Islands, Spain. APOLLO was designed to process AVHRR HRPT data as well as Local Area Coverage and Global Area Coverage data over Western
Europe and the North Atlantic. This cloud analysis tool has been modified and extended by other researchers. The original daytime over land scheme (solar elevation is greater than 5°) was modified and
presented here for computing cloud detection for both NOAA-17 and NOAA-16/AVHRR data. The algorithm consists of four spectral tests applied to each pixel and the fixed or constant thresholds have been
successfully tested to be functional during the six-months May-October (central months of the warm season). Therefore, the quality characteristics are the same for the entire data set. The Test 1 corresponds to
the snow-ice detection; Test 2 is the thermal infrared test; Test 3 is the albedo or visible test, and Test 4 is the Q ratio NIR/VIS. The algorithm discretizes all AVHRR data into three groups called cloud-free,
cloudy and snow-ice. The algorithm identifies a pixel as cloudy if at least two tests (Test 2, 3 or 4) prove positive. The high-resolution (1.1 km) cloud mask is obtained by subtracting snow-ice pixels from cloudy
ones. A detailed description of the good and accurate high-resolution cloud test and results obtained are presented, and the problems detected for each test are discussed. The new APOLLO algorithm enables
the routine production of various products.

1) AVHRR data on board US’s National Oceanic and Atmospheric Administration (NOAA) polar orbiting satellites. High Resolution Picture Transmission (HRPT) data in L1B ESA SHARP format.

2) AVHRR full horizontal resolution data (1.1 km) from NOAA-17 morning (0900 — 1200 UTC) and NOAA-16 afternoon (1200 — 1500 UTC) orbits were collected from the HRPT receiving ground station placed at
National Institute for Aerospace Technology (INTA, Mas Palomas, Canary Isles, Spain; http://www.inta.es/index.asp), for the 6-month period May-October 2004

3) A fully automated pixel-by-pixel pre-processing r outine using the header files (metadata) of L1B data (binary file) was designed in ENVI+IDL 4.2 package. The routine included radiometric calibration for
five channels, as well as satellite zenith and solar zenith angles for each point.

4) The solar channels 1 (0.58-0.68 pm) and 2 (0.72-1.10 pm) were calibrated to reflectance (in %) and the thermal IR spectrum 4 (10.30-11.30 pm) and 5 (11.50-12.50 um) to brightness temperature  (in
°K). Since channel 3b (3.55-3.93 pm) from NOAA-16 satellite is always on (no 3a switching) it was calibrated to brightness temperature (in °K). NOAA-17 satellite switches channels at the terminator such
that 3a (1.58-1.64 pm) is on during daylight and 3b is on during night. Therefore, channel 3a from NOAA-17 was calibrated to reflectance (in %).

5) The routine in IDL also included a geometric correction  to European-1979-UTM-Zone 30N coordinate system. A second automatic geometric correction technique taking a set of 97 Ground Control Points

(GCPs) was also applied to improve the output data.

TEST 1. SNOW-ICE DETECTION

Snow-ice can be discriminated from cloud using visible and short wave infrared
channels. For the NOAA-17, a quota ratio (Q) is defined as the ratio of
reflectance of 1.6 pm divided by the reflectance of 0.6 um. Since snow is
considerably less reflective at 1.6 um, values of Q 0.2 designate a snow-ice
pixel. We used a threshold brigthness temperature difference (BTD, of 15 °K
between 3.7 um and 11 um for detecting snow-ice pixels for NOAA-16.

TEST 2. IR GROSS THRESHOLD TEST at 12 ym

A unique threshold of 290 °K was used to select cloudy pixels representing all
cloud types for both satellite data. Sea breeze fronts develop under high
insolation and therefore land surface temperatures during the day (LST) are
>290°K even during the cooler months. This is a simple threshold technique.

A new APOLLO cloud
detection algorithm
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(52) Histogram of a 515485 pixel scene used for el oud detection in
the lberian Peninsula

TEST 4. Q RATIO NIR/VIS

A Q threshold from 0.7 to 1.3 was found for grouping together cloudy pixels. A
supplementary threshold test was added to reject barren pixels from cloudy ones.
We tagged as cloudy pixels with a Q ratio between 0.7-1.3 and T12 290 °K.
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TEST 3. ALBEDO or VISIBLE at 0.6 pm
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A fixed threshold reflectance of 20% was chosen to select cloudy pixels.

clowa

I e e o e e e

e achfon
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PRODUCTS

CONVECTIVE CLOUD
COMPOSITES

VALUABLE REGIONAL
CLIMATOLOGICAL TOOL FOR
FORECASTERS

E.g. To detect the location of
convection associated with sea breezes

under differing synoptic regimes
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