LANCE Enhancement Request 
Aerosol Assimilation Product

Overview:

The purpose of the suggested enhancement is to generate and distribute the NASA Multi-Angle Implementation of Atmospheric Correction (MAIAC)
product suite (MCD19) in LANCE-MODIS on a near-real time basis to support the worldwide air quality and climate and atmospheric modeling communities.

Required Information for Enhancement Request:
1. Identify and summarize the effort.

1a. Who is requesting the effort? (User)
Arlindo DaSilva, NASA GSFC, GMAO, Greenbelt, MD
Prof. Pablo Saide, UCLA, Los Angeles, CA

1b. Who is completing the effort? (Provider)

LANCE MODAPS


1c. Is there a HQ or Science sponsor?

The effort has been endorsed by John Haynes, NASA Applied Sciences Program, Health and Air Quality Applications.
E-mail from John Haynes on 11-5-2018:

Hi Alexei,

You have my permission to list me as a sponsor.

John

==================================
John A. Haynes
Program Manager
Health and Air Quality Applications

Mission Applications Lead:  NPP, GPM, TEMPO, ASCENDS, GEO-CAPE, MAIA
National Aeronautics and Space Administration
Science Mission Directorate/Applied Sciences Program
300 E Street, SW
Mail Suite 3V75
Washington, DC 20546 
Phone: 202-358-4665
Cell: 202-341-2799
Fax: 202-358-3172
Email: jhaynes@nasa.gov 
2. Scientific and/or application objective achieved through enhancement:
2a. Say a few words about how this enhancement will improve science or contributed to the application of the NRT data?
At present, MAIAC is the only algorithm which provides high quality aerosol information at high 1km resolution resolving fine scales of urban pollution, smoke from active fires, including small fires, and dust storms. Even prior to official release in spring of 2018, MAIAC aerosol product became a workhorse of the air quality applications with 10-15 novel research papers published annually over the past 4-5 years. Availability of MAIAC NRT data will boost the air quality forecast nationally and worldwide (see letter from P. Saide). MAIAC aerosol, water vapor and surface reflectance/BRDF data are of considerable interest to the aerosol forecasting and data assimilation systems (letter from A. da Silva). NRT MAIAC aerosol information resolving fire smoke will be utilized for the air quality and hazard assessment by several Federal agencies including National Park Service and Forest Service. In addition a number of Universities and Government agencies including NASA will require support during field campaigns.


3. Concept of operations:
3a.  Location of functionality
The functionality will be co-located with LANCE MODIS
3b.  Development, integration and testing process

Currently, MAIAC MODIS processing performed by MODAPS, produces three output daily files: 1) MCD19A1 contains atmospherically-corrected surface reflectance at 1km (bands 1-12) and 500m resolution (bands 1-7), and snow fraction and grain size for detected snow at 1km; 2) MCD19A2 reports AOD, smoke injection height above ground and column water vapor at 1km resolution; 3) 3 parameters of BRDF model (bands 1-8) at 1km resolution. The code runs as two PGEs, the first one grids the L1B data, and the second one runs MAIAC processing on MODAPS.

The MODAPS-like PGEs will be provided to LANCE-MODIS. The testing will be done against the current MODAPS results. The test will require 3 months for one 1200km tile over North America. This test will evaluate performance and determine the additional hardware resources needed to support continued production of the present LANCE-MODIS product within the 3-hour latency requirement. Evaluation/validation will be done by the NASA MAIAC team.
3c.  Support (FTEs) for development and sustaining engineering
The following is a breakout of the effort in FTEs for the development of the requirements and the development and implementation of the production rules in LANCE-MODIS for MAIAC processing:
· Development of the requirements shown below: 10 person hours (senior systems analyst and development team)

· Development, integration, and testing of production rules: 66-96 person hours (senior programmer)

· Sustaining engineering: 12-15 person hours (senior programmer/system administrator)

The cost estimates will be refined during the requirements phase.

3d. What is the plan for approving the work is completed?

Generated test data will be evaluated and validated by the MAIAC team.
4. Notional schedule:
4a. How long will it take to complete this work? When would it start?

The work will start early Dec 2018 and will be completed in approximately 2-3 months.
5. Endorsements
Arlindo da Silva
Pablo Saide

Dear Alexei,

It is with great excitement that I hear about the possibility of having MAIAC aerosol data available in NRT. Such data stream will be of utmost relevance for aerosol forecasting and data assimilation systems that we develop at GMAO. In particular, MAIAC AOD retrievals, along with the reflectances that went into the retrievals and gap filled surface BRDF kernel estimates would be extremely useful for our data assimilation algorithms. I also anticipate that MAIAC data will be of interest to the members of the International Cooperative for Aerosol Prediction (ICAP).

I therefore support the inclusion of MAIAC as a LANCE NRT stream without any reservations.

Arlindo
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Dear Alexei,

I write you to provide my full support so MAIAC AOD can be available through MODIS LANCE. Having MAIAC products available in near-real time will be a game changer due to the high resolution information that can be derived from them. Some application examples include the use of the retrievals in the NASA/NOAA FIREX-AQ deployment during summer 2019 and the assimilation of these products into air quality forecasts that my group develops and run routinely.

Best regards

Pablo Saide

Pablo Saide, Assistant Professor

Department of Atmospheric & Oceanic Sciences (AOS) and

Institute of the Environment and Sustainability (IoES)

University of California, Los Angeles (UCLA)

Math Sciences Building 7234

Phone: 310 825 4432

Email: saide@atmos.ucla.edu
Website: https://dept.atmos.ucla.edu/saide
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