User Scenario Form
1. User Description:

	User Name
	Affiliation and Address
	Email
	Phone

	Kwo-Sen Kuo
	GEST/Caelum Research Corp.

NASA Goddard SFC

Mailstop 613.1

Greenbelt, MD 20771
	Kwo-Sen.Kuo@nasa.gov
	301-614-6277

	Hezekiah M. Carty
	Dept. of Atmospheric and Oceanic Science,

University of Maryland

College Park, MD 20742
	hcarty@atmos.umd.edu
	

	Eric A. Smith
	Laboratory for Atmospheres

NASA Goddard Space Flight Center

Mailstop 613.1

Greenbelt, MD 20771
	Eric.A.Smith@nasa.gov
	301-614-6286

	Tristan L’Ecuyer
	Department of Atmospheric Science

Colorado State University

Fort Collins, CO 80523-1371
	tristan@atmos.colostate.edu
	970-491-8370

	Steve Bilanow
	RSIS
Precipitation Processing System

NASA Goddard Space Flight Center

Mailstop 610.2

Greenbelt, MD 20771
	Steve.Bilanow@nasa.gov
	301-614-5363

	Michael A. Hensley
	RSIS

Precipitation Processing System

NASA Goddard Space Flight Center

Mailstop 610.2

Greenbelt, MD 20771
	Michael.A.Hensley@nasa.gov
	301-614-5274


2. User Scenario Summary: 

The purpose for this usage scenario is to improve our measurement of light rainfall (< 5 mm-hr-1) with an aim to better understand its diurnal variation in the tropics.
Two spaceborne radars are capable of measuring precipitation, the 13.8-GHz (Ku-band) Precipitation Radar (PR) onboard TRMM and the 94-GHz (W-band) Cloud Profiling Radar (CPR) onboard CloudSat.  In TRMM’s 35-degree inclined prograde orbit the PR is able to achieve a more complete spatio-temporal sampling of the tropics (between 35S and 35N) than the CPR in CloudSat’s sun synchronous orbit.  However, with 17 dB sensitivity the PR is not as accurate as the much more sensitive CPR (with -28 dB sensitivity) in measuring light rains. 

Our solution is to find coincident data of both instruments in order to establish a relationship between the PR reflectivity profile and that of CPR.  This relationship can then be applied to where only PR measurements are available to gain better estimate of light rain.
3. Products Used:

Product #1

	Name
	TRMM 1C21

	Mission
	Tropical Rainfall Measurement Mission

	Instrument
	Precipitation Radar (PR)

	Archiver
	Goddard Earth Science (GES) Distributed Active Archive Center (DAAC)

	Relevance to Scenario
	PR is NASA’s primary asset in space for measuring precipitation in the tropics.

	Processes Involved

	1. Data Finding

	a. Tool Used or Developed

	An orbit crossing (intersection) predictor was developed to find orbit intersections of TRMM and CloudSat subject to a time difference window.  This predictor is much more useful for our purpose than the ones that are available on the web.  It provides the corresponding pair of orbit numbers for both TRMM and CloudSat and the rough (it turned out to be quite accurate in this case) geolocation of the intersection.  Since the data from both missions are in orbit granules with the corresponding orbit numbers and the rough geolocation the cross section of PR and CPR can be easily located and extracted.

	b. Prior Knowledge Required

	Orbital mechanics

	c. Related Data

	Ephemeris data for the satellites

	d. Experience

	We are fortunate to have satellite orbit experts like SB and MAH who programmed the orbit crossing predictor (OCP).  We had met colleagues trying to do similar orbit matching manually as we first started to do.  They attest to similar frustration we experienced without the OCP.

	e. Potential Improvement(s)

	Better coincident search mechanism.  We tried the Satellite Coincident Search of Global Hydrology and Climate Center (GHCC), NASA Marshall Space Flight Center (http://ghrc.msfc.nasa.gov/orbit-cgi-bin/execute?orbit+concur) and found it difficult to use.  In addition, it does not provide the specific information to ease our data finding process.  We feel that it is becoming more and more important to have an effective coincident search engine in general because the satellites flown in disparate orbits are becoming more numerous.

	f. Priority for Improvement

	
( High
( Medium
( Low


	2. Data Gathering

	a. Tool Used or Developed

	Bash script with “ncftp” package

	b. Prior Knowledge Required

	Bash shell scripting and “ncftpget” command

	c. Related Data

	URL (ftp) to data archive.

	d. Experience

	Very positive.  GES DAAC has most of its data holding online.  We only needed to know the URL and a little Bash shell scripting to automate the data gathering process of this data product.

	e. Potential Improvement(s)

	Perhaps a smart and generic script for general purpose?

	f. Priority of Improvement

	
( High
( Medium
( Low


	3. Data Extraction

	a. Tool Used or Developed

	HDF 4 library, Objective Caml interface to the library, and a subsetting package written in Objective Caml

	b. Prior Knowledge Required

	Familiarity with the HDF 4 API, the CAML language, and the data product

	c. Related Data

	Orbit crossing location indicated by the OCP (orbit crossing predictor).

	d. Experience

	Tedious.  However, the process is somewhat simplified and made more robust and reliable by using Objective Caml.  The choice of using the Caml language is dictated by the expertise and skill of  Hez Carty (HMC), the graduate student working on this project.  Caml stands for Categorical Abstract Machine Language.  The following quotes from the Caml web site, http://caml.inria.fr, in which one may find more details concerning Object Caml,

The Objective Caml system is the main implementation of the Caml language.  It features a powerful modul system and a full fledged object-oriented layer.  It comes with a native-code compiler that supports numerous architectures, for high performance; a bytecode compiler, for increased portability; and an interactive loop, for experimentation and rapid development.

	e. Potential Improvement(s)

	

	f. Priority of Improvement

	
( High
( Medium
( Low



Product #2
	Name
	TRMM 1B01

	Mission
	Tropical Rainfall Measurement Mission

	Instrument
	Visible and InfraRed Scanner (VIRS)

	Archiver
	Goddard Earth Science (GES) Distributed Active Archive Center

	Relevance to Scenario
	To provide contextual and cloud microphysics information to precipitation systems observed by PR or CPR

	Processes Involved

	1. [Process Name]

	a. Tool Used or Developed

	

	b. Prior Knowledge Required

	

	c. Related Data

	

	d. Experience

	

	e. Potential Improvement(s)

	

	f. Priority for Improvement

	
( High
( Medium
( Low


	2. [Process Name]

	a. Tool Used or Developed

	

	b. Prior Knowledge Required

	

	c. Related Data

	

	d. Experience

	

	e. Potential Improvement(s)

	

	f. Priority of Improvement

	
( High
( Medium
( Low


	3. [Process Name]

	a. Tool Used or Developed

	

	b. Prior Knowledge Required

	

	c. Related Data

	

	d. Experience

	

	e. Potential Improvement(s)

	

	f. Priority of Improvement

	
( High
( Medium
( Low



Product #3
	Name
	TRMM 2A25

	Mission
	Tropical Rainfall Measurement Mission

	Instrument
	Precipitation Radar

	Archiver
	Goddard Earth Science (GES) Distributed Active Archive Center

	Relevance to Scenario
	To provide PR retrieved rain rates.

	Processes Involved

	1. [Process Name]

	a. Tool Used or Developed

	

	b. Prior Knowledge Required

	

	c. Related Data

	

	d. Experience

	

	e. Potential Improvement(s)

	

	f. Priority for Improvement

	
( High
( Medium
( Low


	2. [Process Name]

	a. Tool Used or Developed

	

	b. Prior Knowledge Required

	

	c. Related Data

	

	d. Experience

	

	e. Potential Improvement(s)

	

	f. Priority of Improvement

	
( High
( Medium
( Low


	3. [Process Name]

	a. Tool Used or Developed

	

	b. Prior Knowledge Required

	

	c. Related Data

	

	d. Experience

	

	e. Potential Improvement(s)

	

	f. Priority of Improvement

	
( High
( Medium
( Low



4. Other

