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The following provides an outline of the 3 major components for implementing the transition of the operational system to LANCE: granule production; compositing of intermediate granule data products to final mapped products; and output format generation and distribution.  This is a different process than that which is currently operational at Goddard (outside of LANCE), and thus the existing code (dependent on IDL+ENVI, and ArcGIS) is not immediately transferrable (or necessarily relevant), and the details are not set in stone at this moment, but will need to be decided upon and optimized as the work proceeds. Some elements may need to be moved around (cloud shadow mapping may need to be done on mapped data) or reformulated for operational efficiency. Eventual integration of the product into GIBS/Worldview may also require or suggest decision points regarding tiling etc.

1. Granule module: 
This module takes incoming granule products for MOD09, MOD35 and MOD06, and generates MWD (MODIS Water Detection), and MCS (MODIS Cloud and Shadow) data files in same granule format (unmapped).
1. Generate MWD per Terra/Aqua granule.
· Input: MOD09 surface reflectance granules for Terra and Aqua, with bands 1,2, and 7 (band 7 pan-sharpened (if possible) to same resolution as band 1 and 2). 
· Process: Apply water detection algorithm to SR granule.
· Output: MWD granule.
2. Generate MCS per T/A granule.
· Input: MOD06, MOD35 (or possibly MOD09 cloud flags).
· Process: Apply code to extract cloud flags and estimate cloud shadow pixels. 
** NOTE  Possibly cloud shadow component will need to be done at a later stage, with mapped files.
· Output: MCS granule. 

Who: The bulk of this work will be completed by LANCE staff.
Schedule: Start work July 2017
Estimated completion: Initial LANCE estimate of 4 man months of work; completion when that can be scheduled.

2. Mapping and Compositing module:
This module creates products on a global 250m grid. TBD if this is stored as a single file, or as continental files, or as a virtual mosaic of smaller tiles (10-degree, etc).
1. [Once per day] Create daily composite summation and count grids for each product (1-day, 2-day, 3-day). 
2. [Once per day] For 2 and 3-day global product grids, pre-populate summation and count grids with previous 1 or 2 days MWD and MCS data.
3. [Once per day] Create daily product completion grid for each product (1-day, 2-day, 3-day). This will contain a value indicating the number of observations received and processed for this day, per output grid pixel.
4. [Ongoing] Project incoming MWD and MCS granules to mapped global daily grid (Terra and Aqua). TBD: how to deal with granule overlap.
5. Add mapped daily grids into composite summation and count grids. Update completion grid.
6. Threshold summation grids by set rules, to generate product grids (possibly only apply this where completion grid indicates):
· 2D2O: require 2 positive water identifications over 2 days
· 3D3O: require 3 positive water identifications over 3 days
· 1D1O: require 1 positive water identification over 1 day
· 1D2O: require 2 positive water identifications over 1 day
· 14Day: sum of 3D3O over past 14 days 
7. Similarly, create cloud and cloud shadow grids by appropriate logic.
8. Where completion map indicates all data is present, combine product, cloud, cloud shadow, reference water (static), HAND (static a topographic mask), and terrain shadow into final MWP (MODIS Water Product) product (full specifications TBD).

Who: PI staff can prototype, but TBD who will build and operate this component (LANCE or PI staff).
Schedule: Start after stage 1 complete.
Estimated completion: TBD

3. Post processing module for distribution:
Generate final distribution format files (geotiff, shapefile, KMZ, graphics) from the master product.  The following replicates the current product suite. TBD if we need to maintain this full suite, need to adjust, or can otherwise simplify.
1. Tile generation: split products into 10x10 degree tiles.
2. Vector products: Convert specific product values into vector format (shapefile and KMZ).
3. Map product: Create analogue of current MODIS Flood Map (MFM) 10x10 degree annotated graphic product.
4. Publish above files to:
· LANCE ftp site
· legacy website (https://floodmap.modaps.eosdis.nasa.gov)
· possibly GIBS
· possibly ArcGIS Server instance

Who: PI staff can prototype, but TBD who will build and operate this component. 
Schedule: Start after stage 2 complete.
Estimated completion: TBD
