“Script” for WES movies…

The Advanced Baseline Imager (ABI) will be on the GOES-R series. The ABI is a 16-channel, imaging radiometer that will cover the visible, near-IR spectral regions. The ABI has improved spectral, spatial, and temporal image resolution by factors of 3, 4, and 5 respectively. In addition, there will be improved radiometric and image navigation and registration performance. ABI spatial resolution will be nominally 2 km for the infrared bands, 1 km for most near-IR bands and 0.5 km for the 0.64-μm visible band. While the instrument will allow a flexible scanning scenario, two basic modes are envisioned. One mode is that every 15 min ABI will scan the full disk, plus continental United States 3 times, plus a selectable meso-scale 1000 km × 1000 km area every 30 seconds. The other mode is that the ABI can be programmed to scan the FD iteratively. The FD image can be acquired in approximately 5 min. Each ABI band has been chosen to better meet validated user requirements by building upon experience with satellite and aircraft Instruments. ABI will improve every product from the current GOES Imager and will introduce a host of new products, such as cloud-top phase/particle size information and improved snow/ice detection, total column ozone, aerosol and smoke detection for air quality monitoring and forecasts. Other new products include vegetation monitoring and upper-level SO2 detection. The ABI will begin a new era in U.S. environmental remote sensing with more spectral bands, faster imaging, and higher spatial resolution than the current GOES imager.

The 0.47-μm, or ‘blue’ band, is one of the two visible bands on the ABI and will provide data throughout the day for monitoring aerosols. This band is well established on NASA’s MODIS instrument. The geostationary 0.47-μm band will provide nearly continuous daytime observations of clouds, dust, haze, and smoke. Measurements of aerosol optical depths (AOD) will help air quality monitoring and tracking. This blue band, combined with a green band (which will need to be simulated from other bands and/or sensors) and a red band, can provide “simulated natural color” imagery of the Earth. Measurements in the blue band may provide estimates of visibility. The 0.47-μm band will also be useful for air pollution studies and will improve numerous products that rely on clear-sky radiances (such as land and sea surface products). 

The second ABI visible band is the 0.6-μm (or ‘red’) band and during the daytime, will assist in the detection of fog, estimation of solar insolation (Diak et al. 1998), and depiction of diurnal aspects of clouds. The 0.6-μm visible band is also used for daytime snow and ice cover, detection of severe weather, low-level cloud-drift winds, smoke, volcanic ash, hurricane analysis, and winter storm analysis. A similar band on the current GOES imager has demonstrated many of these applications, although the ABI will have a factor of 4 improved spatial resolution. 

The 0.865-μm band (a near-infrared band), along with the 0.64-μm band, will be used for detecting daytime clouds, fog, and aerosols, and calculating a normalized difference vegetation index, hence it’s the ‘vegetation’ band.  This band can help in determining vegetation amount, estimating aerosol properties, and studying ocean characteristics. The current GOES lone visible channel does not delineate burn scars, thus, this band on the ABI has potential for detecting forest regrowth patterns. It is anticipated that low-level winds may be derived from time sequences of 0.865- μm images, especially over the water.

Another near-IR band, the ‘cirrus band’ at 1.378-μm will detect very thin cirrus clouds during the day. This band is centered in a strong water vapor absorption spectral region. It does not sense the lower troposphere and thus provides excellent daytime sensitivity to high, very thin cirrus under most circumstances. Correction for the presence of contrail and thin cirrus, which are possible with this band, is important when estimating many surface parameters. Hence, this band can be used to distinguish between low and high clouds.

In conjunction with other bands, the 1.6-μm, or “snow” band will be used for daytime cloud/snow/ice discrimination, total cloud cover estimation, cloud-top phase, and smoke detection from low-burn-rate fires. The 1.6-μm band has a relatively large difference between the imaginary refraction components between water and ice that makes daytime water/ice cloud delineation possible; this will be very useful for aircraft routing.

The 2.25-μm band, in conjunction with other bands, will enable cloud particle size estimation; cloud particle growth is an indication of cloud development and intensity of that development. Other applications of the 2.25-μm band include use in a multispectral approach for aerosol particle size estimation (by characterizing the aerosol-free background over land), cloud screening, hot-spot detection, snow detection, and total moisture determination. The MODIS cloud mask algorithm uses a similar band.

The shortwave IR window (3.9 μm) band (on the current GOES imagers) has been demonstrated to be useful in many applications, including fog/low cloud identification at night (Ellrod et al. 1998), fire/hot-spot identification (Prins et al. 1998), volcanic eruption and ash detection, and daytime snow and ice detection. This band is also useful for studying urban heat islands. In addition, this band will be used to study clouds. 

The 6.2 “water vapor” band will be used for upper-level tropospheric water vapor tracking, jet stream identification, hurricane track forecasting, midlatitude storm forecasting, severe weather analysis, and upper mid-level moisture estimation and turbulence. 

The 7.0-μm “water vapor” band will be used for upper-level tropospheric water vapor tracking, jet stream identification, hurricane track forecasting, midlatitude storm forecasting, severe weather analysis, and mid-level moisture estimation. 

The 7.3-μm band reveals information about lower mid-level atmospheric flow and can help identify jet streaks. It has been proven to be useful in identifying and tracking volcanic plumes due to SO2 absorption. Vertical moisture information can be gained from comparison of measurements in all three water vapor bands.

The 8.5-μm, or ‘cloud phase’ band has been used in combination with the 11.2-, and l2.3-μm bands to derive cloudtop phase. This determination of the microphysical properties of clouds includes a more accurate and consistent delineation of ice clouds from water clouds during the day or night. The same three spectral bands enable detection of volcanic dust clouds containing sulfuric acid aerosols. Other uses of the 8.5-μm band include thin cirrus detection in conjunction with the 11.2-μm band, better atmospheric moisture correction in relatively dry atmospheres in conjunction with the 11.2-μm band, and estimation of surface properties in conjunction with the 10.35-μm band. 

The “ozone” band at 9.6 μm will provide information both day and night about the dynamics of the atmosphere near the tropopause with both high spatial and temporal resolutions. A high temporal and spatial ozone product derived from the 9.6 μm may give some indications to clear-air turbulence in certain situations associated with tropopause folding.

The 10.35-μm atmospheric “clean” window band is less sensitive to low-level moisture and, hence, helps with atmospheric moisture corrections, cloud particle size, and surface properties. 

The traditional longwave infrared window (11.2 μm) band provides day/night cloud analyses for general forecasting and broadcasting applications, precipitation estimates, severe weather analyses, cloud-drift winds, hurricane strength  and track analyses, cloud-top heights, volcanic ash detection, fog detection in multiband products), winter storms, and cloud phase/particle size estimates in multiband products.

The 12.3-μm, or ‘dirty window’ band offers nearly continuous monitoring for numerous applications, including low-level moisture determinations, volcanic ash identification, sea surface temperature measurements, and cloud particle size estimates (from multiband applications). It has been shown that midlevel dust amounts (from the Saharan air layer) can be useful in determining hurricane intensification in the Atlantic basin.

The 13.3-μm band is used for cloud-top height assignments of cloud-drift motion vectors, high-cloud products supplementing Automated Surface Observing System ( or ASOS) observations, tropopause delineation, and estimation of cloud opacity. Products using the 13.3 μm band are being demonstrated with the GOES-12/-13/-O/-P imagers.

