Hughes Applied Information SystemsLandover, MarylandWORKING DRAFTInput Data Requirements of EOS-Funded InterdisciplinaryScience (IDS) TeamsTechnical Paper�Not intended forformal review or government approval.February 1996Prepared Under Contract NAS 5-60000RESPONSIBLE SCIENTIST/ENGINEER 02/20/96

Lori J. Tyahla, Science Specialist II, ESSiDateEOSDIS Core System ProjectSUBMITTED BY

Dr. Joy Colucci, Manager, Science OfficeDateEOSDIS Core System Project

Working Draft11 . 0 Introduction

1 . 1 PurposeThe Ad Hoc Working Group for Consumers was formed by members of the scientific communityto address the specific needs of potential users of the ECS for the data planned to be archivedwithin the system. Members from the scientific community include the co-chairs, Bill Emery(University of Colorado, EOS Data Panel) and G. David Emmitt (Simpson Weather Associates,EOS Data Panel), Bruce Barkstrom (CERES instrument team), William Rossow (IDS Investigatorand EOSP instrument team), Steve Goodman (IDS Investigator and LIS instrument team),Sigfried Schubert (IDS Investigator), Dave Skole (IDS Investigator), and Gary Geller (ASTERinstrument team). Others supporting the work of the AHWGC are: H. Ramapriyan, GailMcConaughy, Yun-Chi Lu (ESDIS), and Joy Colucci and Lori Tyahla (ECS Hughes Team).The purpose of this document is to describe the results of the first major activity of the Ad HocWorking Group for Consumers (AHWGC): to collect details regarding the data needs of themembers of the 28 NASA-funded Interdisciplinary Science (IDS) Teams. This decision was basedon the expectation that the IDS Teams will be the "first line" of users of the ECS and, as a group,will require a large volume of data from the system. In order to avoid confusion when describingthe collection of data from the IDS Teams and the data products that the teams require, the word"information" will be used when referring to the information provided by the teams and the word"data" will be used when referring to the data products and parameters needed by the teams. Each IDS Team was sent a customized packet of materials containing a summary of previouslycollected information and describing the type of information now sought by the AHWGC.Information sought by the AWHGC for each IDS Team was: parameters needed, desired spatialresolution and coverage, desired temporal resolution and coverage, preferred frequency andmedium of data delivery, expected ordering mode, and whether the data was desired before thevalidation process had been completed. The customized packets of materials were distributed (oneto each Principal Investigator of each team) in late June and early July of 1995.The information received from the teams will be provided to the ECS developers to aid design inthe following areas: data server design, distribution hardware sizing, system operations, andsystem performance (see sec 2.2.1 for details). This document describes the method ofinformation collection, the analyses performed on the information, and the results obtained.1 . 2 OrganizationThis document consists of three main sections and one appendix. Section 2 details thedevelopment of the method for gathering the necessary information from the IDS Teams andincludes a list of all materials sent to the teams to fulfill the request. Section 3 presents eachanalysis performed on the information - both methods and results. Section 4 provides a summaryof the results and the conclusions that can be drawn from them. Appendix A contains theinformation itself that was analyzed.

Working Draft21 . 3 Review and ApprovalThis Technical Paper is an informal document approved at the ECS Office Manager level. It doesnot require formal Government review or approval; however, it is submitted with the intent thatreview and comments will be forthcoming.The ideas expressed in this Technical Paper are valid for six months from the approval date.Questions concerning distribution or control of this document should be addressed to:Data Management OfficeThe ECS Project OfficeHughes Applied Information Systems1616 McCormick Dr.Upper Marlboro, MD 20774

Working Draft32.0 Development of Information Collection Method

2 . 1 IntroductionIn order to minimize the impact on the schedules of the IDS Teams, all previously existinginformation regarding their data needs was assembled and analyzed for appropriateness to the taskat hand. The Science Processing Support Office (SPSO) at Goddard Space Flight Center (GSFC)provided the information that it had collected from the teams at various intervals over the past fewyears. This list of IDS Team needs can be found in a document produced by the Science Officewithin the Earth Science Data and Information System (ESDIS) Project at GSFC in April 1995(Output Data Products, Processes and Input Requirements, Volume III, Version 3.0, Draft,Appendices N and O ). Appendix N is a list of data parameter needs for each IDS Team andAppendix O contains a mapping of the needs in Appendix N to the planned data products from theEOS platforms. Since the information in these Appendices had been collected over the past fewyears, it was decided that all of it should be updated for the task at hand. The information from theSPSO was used as the basis for the method of information collection.2 . 2 Method of collection2.2.1Determination of Content of AHWGC RequestThe SPSO information was provided to the ECS Hughes Team in soft copy form. Appendix O ofthe SPSO document was separated into 29 separate spreadsheets - one for each IDS Team. Recallthat this Appendix provided the mapping of the Teams’ needs to the planned data products from theEOS instruments. The information in Appendix N for each team was then added to the 29separate spreadsheets for completeness. This process resulted in 29 customized spreadsheetscontaining the previously-specified data needs of each individual team.The spreadsheets were then examined to determine if they contained columns to collect theinformation that the ECS developers needed. The original spreadsheets from the SPSO documentcontained the following 10 columns:product nameproduct IDparameter nameparameter IDunitsabsolute and relative accuracytemporal resolutionhorizontal resolution and coveragevertical resolution and coveragecomments

Working Draft4It was decided that some of this information was still required, while more detail was necessary insome cases. Several versions of the spreadsheets were developed and reviewed by the co-chairsof the AHWGC, a few additional members of the scientific community, and the ESDIS and ECSpersonnel. The final AHWGC spreadsheets contained the following 18 columns (explainedbelow):ECSparameter nameproduct numberproduct levelpriorityplatformavailable horizontal resolution and coveragerequired horizontal resolution and coverageavailable vertical resolution and coveragerequired vertical resolution and coverageavailable temporal resolutionavailable temporal coveragerequired temporal resolution and coveragerequired frequency of data deliveryrequired medium and mode of deliveryvolume per deliveryexpected ordering modereceive before validation is complete?The purpose of the column called "ECS" was to denote which products previously requested wereproducts that the ECS was responsible for distributing. This column was used by both the teamsand in the analyses. If an "X" appeared in the "ECS" column, it signaled to the teams that adescription of the product was available in the materials sent with the packet (see section 2.2.2.2).It also meant that completing the columns for that product was mandatory for the teams. This isbecause the ECS developers are interested in sizing the ECS to distribute the products in the ECSarchive only; it is expected that if a user requires data not in the ECS archive, the data center thatholds that data (NOAA, for example) will distribute the data directly to the user.The "Parameter Name" column was required to obtain information about the parameters ofinterest to the teams, as opposed to products of interest. In general, a product consists of morethan one geophysical parameter (such as sea surface temperature, snow cover, etc.). Informationat the parameter level is required to determine the extent to which parametric subsetting must beperformed on a product. This is especially true in the case of products containing a large number

Working Draft5of parameters, such as the CERES products, some of which contain over 50 parameters. If a useris interested in one parameter only, then the system must extract the desired parameter values fromthe product before sending to the user, thus reducing the amount of unnecessary data that the userreceives.The column "Product Number" refers to the product numbers assigned to the planned dataproducts from the EOS instruments or numbers associated with the currently existing non-EOSproducts listed in the Science Data Plan (July, 1994). This column was provided to the teams toenable them to search the soft copy list of products included in their packets to determine if theystill required a product they had previously requested. It is also used in the analyses to determinevolume.The "Product Level" and "Platform" columns were provided in response to members of thescientific community who stated that this information would aid them in determining whichproducts would be most appropriate for their needs.The "Priority" column was included on the sheets to separate the essential data needs of the teamsfrom data needs that would enhance their research, but was not critical to it. Thus, there were twochoices that the teams selected for this column, "critical" and "desired enhancement". The resultspresented in this document are separated into these two categories.The "Available" and "Required" coverages and resolutions were requested for several reasons.The most critical need for this information was to determine how many of the parameters requestedby the EOS-funded teams would require subsetting and/or subsampling. If a large amount ofsubsetting/subsampling is required, more processing power will be needed to perform theseoperations. The information was also needed to determine data volumes before and aftersubsetting/subsampling to estimate the impact of these services on the teams. In other words, whatreduction in data volume delivered to the user (significant in some cases) can be achieved byproviding these services? It was also suggested that this information could be used to determine ifthe resolutions and coverages of the planned EOS products meet the requirements of the EOS-funded teams.The columns regarding frequency of delivery, mode and medium of delivery, volume per delivery,and expected ordering mode were not requested in the past, but the information is needed by theECS developers. The area most affected by this information is the sizing of the distributionhardware and the number of operations personnel required to place the required data onto therequired media.The AHWGC also requested that the teams denote whether they are interested in receiving eachdata product before the validation process is complete. The availability of the product in time isaffected by the answer to this question. If the team prefers to wait until the validation process iscomplete, they cannot begin to receive the product at the time it is initially available to users.Table 2.1 is a summary of the information requested of the IDS Teams and the areas of the systemdesign that are impacted by the team responses.

Working Draft6Table 2.1Design impacts of team responses to the AHWGC request forinformationInformation providedby IDS TeamsResult of analysisDesign Impact

Priority; TemporalCoverage andResolutionRealistic relative pull on dataproducts for each of threetime periods

Data Server Design - disk space, cpus,read/write heads;

Archive Structure - on-line vs. near-line;

Processing Requirements - cpus,standard production vs. on-demand

Horizontal and VerticalCoverages andResolutionsSubsetting requirements

Data Server Design - cpus,read/write heads, server workspace

System Performance - response times

Frequency of datadelivery and Volumeper deliveryData volume delivered vs.time

Data Server design - staging arearequirements

Medium and Mode ofdeliveryNumber and types of media;preferred methods ofdelivery

Distribution Hardware Sizing -tape/media drives, read/write heads,pieces and types of media, ftp sites;

System Operations - number ofpersonnel

Expected orderingMode (ad hoc vs.subscription, etc.)Number of concurrent usersvs. time of day

Data Server Design - staging arearequirements, cpus

System Operations - distribution of dataduring off- peak hours

Upon final approval by the AHWGC of the information content of the spreadsheets, the next taskwas to determine for which time frame(s) the IDS Teams should identify their data needs. A yearlybreakdown was suggested, but the final decision was to break the time period into increments thatare tied to releases of the ECS and launches of the EOS platforms. At the same time, the desirewas to limit the number of time intervals to a number that was easily manageable by the teams.The resulting time frames and corresponding milestones are listed below:

Working Draft7Period 1:December 1, 1996 to August 30, 1997 (Begins with Release A of ECS and includesthe nine months leading up to the launch of the TRMM platform),Period 2:September 1, 1997 to June 30, 1998 (Begins with Release B and the launch ofTRMM - very close in time - and includes the ten months leading up to the launch of theAM-1 platform),Period 3:July 1, 1998 to June 30, 1999 (Begins with launch of AM-1 and includes thetwelve months following the launch).In order to facilitate ease of completion of the response for the teams, each team’s customizedspreadsheet was separated into three spreadsheets - one for each time frame. For example, if aproduct from the original customized sheet was not available until the third time period, it wasremoved from the sheets for the first two time periods. This reduced the occurrence of teamsrequesting data products before they were available.2.2.2Preparation of Packet of MaterialsUpon completion of each team’s set of customized spreadsheets, a packet of supporting materialswas prepared. The packet included both hard- and soft-copy versions of the set of customizedspreadsheets (as described above), a catalog of data product descriptions, a soft-copy of the April,1995 version of the list of planned EOS parameters, a soft-copy of the tables from the July, 1994version of the Science Data Plan (Schwaller and Krupp, eds.), instructions for computing datavolumes and a sample calculation, sample areas (in km2) of representative portions of the Earth,and a list of terms and codes used in the spreadsheets and their meanings. Two letters were alsoincluded - one from Ghassem Asrar (EOS Program Manager, NASA Headquarters) and one fromthe co-chairs of the AHWGC, explaining the purpose of the request. The details of each item areexplained below.2.2.2.1Cover LettersTwo cover letters were sent with each packet. The first was written by Ghassem Asrar on behalfof the Science Data Panel endorsing the activity of the AHWGC and requesting that the teamsreview their data needs and respond to the AHWGC request. This letter also encouraged theteams to provide "believable and defensible" estimates of their needs. The second letter waswritten by Bill Emery and Dave Emmitt (co-chairs of the AHWGC) and Lori Tyahla (ECS UserCharacterization Team Lead). This letter explained the need for the information and included Table2.1 of this document.2.2.2.2Catalog of Data Product DescriptionsDuring the initial review of the spreadsheets, several investigators indicated that data productdescriptions would be necessary for them to choose appropriate products. In April, 1995, the ECSUser Characterization Team placed a product use survey on a data server and made it accessible topotential users via the World Wide Web (WWW) (see doc # 161-TP-001-001 for details ofsurvey). This EOSDIS Product Use Survey contained descriptions of the planned EOS dataproducts as well as data products that were expected to migrate from the Version 0 system duringRelease A of the ECS. These descriptions were pulled together and arranged by instrument andplaced in a separate document titled, ECS Catalog. The descriptions in this document reflected thebest information available as of May 18, 1995.

Working Draft82.2.2.3List of Planned Data Products from EOS InstrumentsThe SPSO at GSFC compiled a spreadsheet list of planned parameters to be produced from theEOS instruments (April, 1995). This table is Appendix G in the document titled, Output DataProducts, Processes and Input Requirements, Volume II, Version 3.0, Draft. In the spreadsheetlist, each parameter is mapped to a specific data product number; the same product numbers areused in the ECS Catalog. Thus, team members were able to search the soft-copy parameter sheetfor parameters of interest, note the product number the parameter is contained within, then refer tothe catalog of descriptions for more information about that product.2.2.2.4Tables of Data Products from Science Data PlanThe Science Data Plan (July, 1994) contains tables specific to each of the currently existing datacenters that will become Distributed Active Archive Centers (DAACs) in the EOS era. Theindividual DAAC tables were extracted and merged into one large table. A soft-copy of thismerged table was placed on the ECS Science Office homepage (http://ECSInfo.hitc.com) andinstructions on how to access it via the WWW were included in the packet. This spreadsheet tableenabled the teams to search for currently existing data that they might continue to require.Supplying their needs for this data was optional for two main reasons. First, it was not clear at thetime of the distribution of the packets when each data set would be migrated from the existing datacenter into the ECS archive. Second, it was decided by the members of the AHWGC thatrequesting the teams to supply information for these products as well as the planned EOS productswould cause too much of an impact to the research schedules of the teams.2.2.2.5Instructions for Completing SpreadsheetsA one-page set of detailed instructions for providing the requested information was provided toeach team in order to obtain the results in a consistent manner. The teams were asked to specifythe frequency at which they require their data to be delivered and to compute the volume perdelivery that they expect to receive. The method given to them to compute volume was meant to besimple and generic. The teams were to determine the number of square kilometers in their area ofinterest, determine the number of "resolution cells" that would be required to cover the area, basedon the available resolution of each parameter of interest. The next step was to assume that eachresolution cell would contain two bytes per parameter. Then, based on the required temporalcoverage and the available temporal resolution, the team calculated the expected volume per yearfor each parameter. The final step was to divide the total volume per parameter per year by thenumber of deliveries per year to obtain a volume per delivery for each parameter. A list of sampleareas (for example, the area poleward of 60 degrees latitude = 3.42 x 107 km 2 per pole) wasprovided. The sample areas were chosen based on the areas of interest identified by the teams inthe EOS Reference Handbook (1995).The last instructional item in the packet was a list of definitions of each column heading in thespreadsheets and for any and all codes to be used in the spreadsheets (for example, the teams wereto enter "DE" in the "Priority" column for a parameter that was a desired enhancement).2.2.3Distribution of PacketsAll packets were prepared and distributed by the ECS Hughes Team. The soft-copy version of theset of customized spreadsheets was placed on two floppy disks - one formatted for use with a PC,

Working Draft9the other formatted for use with a Macintosh computer. Separate arrangements for soft-copydelivery were made for teams that could not use either of these disks. The packets were sent viaFederal Express to each team’s Principal Investigator and should have been received by mid-July,1995. Each team was to coordinate and provide one response to include the data needs of allmembers of the team.

Working Draft103 . 0 Analysis and Results

3 . 1 IntroductionAs of February 20, 1996, responses to the AHWGC request were received from 13 of the 28teams. For the most part, the teams followed the instructions for providing the requestedinformation. However, some inconsistencies in the responses across the teams were noted, andrequiring further preparation before the analysis could proceed. Examples of irregularities are: oneteam provided the words "<full data set>" for the volume per delivery instead of the actual volume;one team listed 1 GB as the volume per delivery for each parameter they expect to receive; someteams specified more than one type of preferred media for a parameter, some teams did not use theproper codes for priority, some teams specified entire products instead of parameters, etc. Thetotal number of products/parameters identified is 819.Most of the inconsistencies were easily remedied; however, one unexpected problem arose duringthe analysis of the data that was not solved as quickly. When examining the expected volume ofdata per delivery for one of the teams, the numbers appeared to be much smaller than the HughesTeam would have expected. The volumes for this team were recalculated based on the parametersand spatial and temporal coverages and resolutions specified by the team. It became clear that thegeneric method of calculating volume (see section 2.2.2.5) underestimated the actual volume; theunderestimate was quite significant for several of the parameters. Overall, this team was found tohave underestimated the volume of data by approximately one order of magnitude. However, theteam in question has not yet been notified of the recalculated (larger) volumes and, once apprisedof the situation, may revise their data needs to reduce the volume of data to a more manageableamount. It is possible that the volumes for other teams may also be underestimated due to themethod of calculation.The set of 13 team responses was merged into three files - one for each of the three time periods.Due to the impending Critical Design Review for Release B (scheduled for April, 1996), theanalysis for time period 3 was completed first. To date, the following results have been producedfrom the team responses: subsetting/subsampling needs, data delivery frequency, mediapreference, ordering mode, and total volume to be delivered to all 28 teams. The followingsections describe the methods employed and present the results of each type of analysis.3 . 2 Subsetting and Subsampling NeedsA product or parameter was noted as requiring spatial subsetting if the required spatial coverage (inkm2) was smaller than the coverage listed as available for that product or parameter. Similarly, aproduct/parameter will require spatial subsampling if the desired resolution was coarser than theavailable one. The third analysis category is whether or not the team required a resolution whichis finer than the one currently planned.The analysis proceeded as follows. Three columns were added to the merged spreadsheet for timeperiod 3. If a product/parameter required spatial subsetting, a "1" was placed in the spatialsubsetting column; if not required, a "0" was placed in this column. The same is true for the other

Working Draft11two categories. An Excel macro was then written to sum up the number of products/parametersthat required each type of subsetting/subsampling. The results are shown in Figure 3-1.Figure 3-1Subsetting/subsampling needs of 13 responding IDS TeamsIt appears that, overall, the planned spatial resolutions and coverages will meet the needs of these13 teams. The "Unknown" category appears for products and parameters where no desiredresolution or coverage was provided by a team; therefore, it is not known if the planned resolutionsand coverages meet the needs of the teams. One exception to this is the Mark Abbott team. Theteam did not provide requirements for resolutions but asked that we assume that the available onesmeet their needs. The distribution in Figure 3.1 indicates a more widespread need for spatialsubsampling than had previously been thought. In addition, for a small number of cases, theplanned resolutions of some of the products/parameters are not fine enough for the needs of theteams.3 . 3 Delivery FrequencyThe teams were asked to specify one of the following delivery frequencies for eachproduct/parameter of interest: daily, weekly, monthly, quarterly, annually, or other. Some teamsprovided a number of deliveries per year, such as 48. All delivery frequencies were converted tonumber of deliveries per year according to Table 3.1.Table 3.1Number of deliveries per year for delivery categoriesDelivery categoryNumber of deliveries peryear used for yearlyvolume calculationRange of number ofdeliveries per year used fordistribution by category

Daily365> 100

Weekly5226 to 100

Monthly127 to 25

Quarterly42 to 6

Annually11

Converting the delivery categories to number of deliveries per year was necessary to compute thetotal volume of each parameter to be delivered per year. However, in order to produce adistribution of delivery frequency preferences by the above 5 categories, all frequencies specified

Working Draft12by the teams as a number of deliveries per year were converted to one of the categories. Theseconversion factors are also listed in Table 3.1. An Excel macro was written that binned therequests according to the third column in Table 3.1; the results are shown in Figure 3-2.Figure 3-2.Delivery frequencies based on number of requestedproducts/parameters.In this distribution, the category "other" includes "unknown" (not specified by team) and "asavailable" (send as soon as it’s been produced). It is interesting to note that over 80% of the datarequested by the 13 responding teams is expected to be received on a monthly basis. This largenumber of monthly deliveries will impact operations planning and staffing at the DAACs. Severalplanning options exist for fulfilling these requests. The first option is to fill the orders at the end ofeach month, placing a heavy load on the data staging areas as well as on the DAAC staff. Thesecond option is to fulfill a specified number of monthly orders per day, thus distributing theworkload over the entire month. Undoubtedly, other solutions are also possible; it will be the taskof the Maintenance & Operations (M&O) segment to propose plans for this activity and toimplement one or a combination of solutions.3 . 4 Media PreferenceThe IDS Teams were asked to specify one of the following media types for each requestedproduct/parameter: tape, CD-ROM, electronic, or other. The AHWGC determined that asking theteams to specify particular types of tape (4 mm, 8 mm, etc.) would impact the research schedulesof the teams, so the more general category of "tape" was employed. The category of "electronic" isequivalent to "ftp". The word "electronic" was used because it is a medium, whereas "ftp" wasseen as a "mode" of delivery; in the resulting distribution, "ftp" is used as a medium. An Excelmacro was written that examined the appropriate column in the spreadsheet and summed up theresults for each category as shown in Figure 3-3.Figure 3-3.Media preferences based on number of products/parametersrequested by 13 responding teams.The category "unknown" in Figure 3-3 includes cases where no medium was specified. Thiscategory is shown in the distribution for completeness. Generally speaking, there appear to be nomajor surprises in this distribution. If one adds the "tape" and "CD-ROM" percentages, onearrives at the conclusion that 62% of the requested data (by number of parameters and NOT byvolume) will be required on media and about 37% will be received over the network (1% isunknown). One can perform an analysis on this data to product a distribution based on thevolume of data to be received on media vs. over the network; this type of analysis is not includedin this document at this time but is planned for the final draft.

Working Draft133 . 5 Ordering ModeThere are three main methods by which users can order data from the ECS: interactively, viasubscription, and by automated processes. Interactive ordering implies that the user is connectedto the ECS and through the user interface, provides the information for the specific data he or shedesires.A subscription order is one that has been set up by a user during a previous interactive sessionwhere he or she has specified the data required as well as the frequency at which he or she wouldlike to receive it, such as weekly or monthly. It is expected that the user will receive an e-mailmessage notifying him or her that the data is available on at a particular ftp site, and also providingthe user with a password for access to it. The user then accesses the site and "pulls" the data to hisor her machine.Ordering via an automated process occurs when a piece of software, or other non-human entity,places orders for data on behalf of a registered user. This enables researchers to place individualdata orders at a speed unachievable by a human user. This functionality is most probably a ReleaseC capability; however, it is included here for completeness.The distribution for ordering mode for the 13 responding IDS Teams is shown in Figure 3-4.Figure 3-4.Ordering mode based on number of requested products/parametersIn Figure 3-4, the category "unknown" applies to cases where no ordering mode was specified bythe team. Again, this distribution is what one would expect from the IDS teams. As the acronym"IDS" implies, the data received by the teams is spread across many disciplines and will be usedto study global change. Many of the teams are developing models and will need regular deliveriesof data to provide input to these models, so it is not surprising that more than 50% of the dataproducts/parameters requested will be needed at regular intervals by the teams. About 20% of thedata will be ordered interactively, and about 11% will be ordered via an automated process.3 . 6 Yearly Volume of Data Required by IDS TeamsAs stated before, the IDS teams are expected to pull a large amount of data from the ECS. Theactual volume pulled has, until now, remained unknown. There are two major obstacles incomputing the yearly volume to be delivered to the teams. The first is the underestimate ofvolumes due to the imperfect method of volume calculation (see section 3.1), and the second is thefact that only 13 of the 28 IDS teams (or 46%) provided input to this analysis. The volumespresented in this analysis are based on the available data product resolutions; this leads to anoverall overestimate of the total volume to be delivered because about 30% of theproducts/parameters will be subsampled (reducing the volume to be sent) before delivery. Thefinal draft of this document will contain a detailed analysis of the impacts of these two offsettingvolume estimation errors.

Working Draft14The AHWGC decided to extrapolate the information provided by 13 teams to 28 teams for an initialanalysis. The basis for this extrapolation is presented in the sections following the analysis of the13 responses.3.6.1Analysis of Inputs from 13 Responding TeamsStrictly speaking, each row in the merged spreadsheet for all teams was to contain the details forone individual parameter; however, not all teams specified their needs at the parameter level. Forthose cases that are specified by parameter, some teams chose to include the total volume in thevolume per delivery column and placed "0" for the volume of other parameters from the sameproduct. For example, the Rothrock team requires 8 parameters from the CER14 product. Thevolume per delivery in the row containing the first parameter is actually the total volume for all 8parameters; thus the volume per delivery in the rows for the other parameters in this product isequal to 0. The volume for any parameters containing "0" for volume per delivery is assumed tobe included in the first non-zero volume preceding the zero volume.An Excel macro was written to compute the total volume expected to be pulled by each team on ayearly basis. The volume per delivery was multiplied by the number of deliveries per year; thenthese volumes were summed over the parameters for each team. The resulting yearly volume ofdata distributed to each team is shown in Figure 3-5, arranged from smallest volume to largest.Figures 3-6a and 3-6b show the yearly volumes for critical data and desired data, respectively.Figure 3-5.Total yearly volume of data required by 13 responding teams(includes both critical and desired data).Figure 3-6.Yearly volume of data required by 13 responding teams for a) criticaldata needs and b) desired data needs.3.6.2Extrapolation of Volumes to 28 TeamsExtrapolating the volumes shown in Figures 3-5 and 3-6 to include the needs of all 28 teams isonly valid if the 13 responding teams adequately represent the entire group. Three parameters wereexamined to determine if this was the case: volume per team, research disciplines and geographicscale of team, and number of team members.3.6.2.1Volume per TeamFigures 3-5 and 3-6 indicate that, with respect to required data volumes, the group of 13 teamsspan a large range of require data volumes, the smallest total yearly volume (Figure 3-5) is 1.01

Working Draft15GB/year for the Sellers team and the largest total yearly volume is 23,786 GB/year for the Lauteam (remember that these are the volumes before subsampling is performed).Figures 3-6a and 3-6b indicate that, for some teams (Grose, Wielicki and Lau), all of the data iscritical. For the Tapley team, the volume of the desired data greatly exceeds the volume of thecritical data. For most of the other teams, the volume of critical data is greater than or equal to thevolume of desired data. Thus, based on the volume of data requested, the distribution of the 13responding teams can be extrapolated to all 28 teams.3.6.2.2Table 3.2 shows disciplines of interest, geographic scales of research, and number of teammembers for the 13 responding teams. The source of this information is the 1995 EOS ReferenceHandbook. Table 3.2 displays a wide range of all three parameters and supports the conclusionthat the data volumes for the 13 responding teams can be extrapolated to represent the group of 28.

Working Draft16Table 3.2Disciplines of interest, geographic scales of research, and number ofteam members for the 13 responding teams

TeamNumber of MembersDisciplinesScale of EffortHartmann6Air/Sea InteractionsLocal, Regional, GlobalIsacks7Land/Climate Interactions, Hydrology, Geomorphic ProcessesLocalTapley1 0 Angular Momentum Budget - Coupling between air/sea/landGlobalRothrock1 1 Interactions of Ocean, Ice, and AtmosphereRegionalSellers1 1 Biosphere/ Atmosphere InteractionsGlobalAbbott1 1 Atmosphere/Ocean Interactions and Ocean Primary ProductionRegional, GlobalGrose1 3 Atmosphere - Radiation, Chemistry, DynamicsGlobalDickinson1 6 Hydrology, Radiation, aerosols, atmosphereLocal, Regional, GlobalMouginis-Mark1 6 Volcanology, Atmospheric ChemistryLocal, Regional, GlobalBarron1 8 HydrologyLocal, Regional, GlobalWielicki1 9 Radiative Energy BalanceLocal, Regional, GlobalGodfrey2 4 Ocean, Biological ProcessesRegional, Global

Working Draft173.6.3Yearly Volumes of Data Distributed to all 28 TeamsIf one sums the data from Figures 3-5 and 3-6 across the 13 responding teams, the resultingvolumes are as follows:Total data volume (13 teams)=66.2Terabytes/yearCritical data volume=40.7Terabytes/yearDesired data volume=25.5 Terabytes/yearIn order to extrapolate the volumes to represent all 28 teams, each volume was multiplied by thefactor (28/13), the ratio of the total number of teams to the number of responding teams. Thefollowing volumes result:Total data volume (28 teams)=142.6Terabytes/yearCritical data volume= 87.7Terabytes/yearDesired data volume= 54.9 Terabytes/year3 . 7 Data Products Requested by 13 Responding IDS TeamsThe 13 responding IDS teams have requested a total of 140 distinct products. In addition, 25requests were unspecified as to which product should be the source of the desired parameter.Table 3.3 contains the number of requests (at the product level) for each of the products requestedby the 13 responding teams. Of the 25 "unknown" product requests, 14 are truly unknown, 2were associated with ASTER products, 9 with CERES products, and 3 with products from theData Assimilation System (DAS), referred to as the "DAO" in the table. Products that do not havethe "standard" EOS product number (such as CER02, AST04, etc.) can be found in the ScienceData Plans according to the product numbers in Table 3.2. The one exception to this is the groupof products from the TRMM platform - the data product numbers shown in Table 3.2 correspondto those in the ECS Catalog (see section 2.2.2.2).One must remember that the products requested in Table 3.3 reflect the needs of 13 of the 28teams. Although the volume of data requested by the 13 responding teams can be extrapolated torepresent all 28 teams, the individual data products requested by the teams can not. Thus, thenumber of requests for each product in Table 3.3 can not and should not be used to alter the listof planned products.

Working Draft18Table 3.3Number of requests by 13 responding IDS teams for each of 140distinct products.

Product #Number of R e q u e s t sProduct #Number of R e q u e s t sProduct #Number of R e q u e s t sProduct #Number of R e q u e s t sProduct #Number of R e q u e s t s ASTER2DAO3SAG021TRMM ProductsJ-321AST022DFA021SAG031J-331

AST034DFA031SAG051TM1-12J-341AST043DFA041SAG061TM1-21J-401AST053SAG071TMICP-11J-411AST061MIS011SAG081TMICPV-21J-421AST073MIS021SAG091J-491AST084MIS033SAG101VIRS-12AST095MIS046AST101MIS057SWS011PR-21L-491AST132MIS083SWS021PR-51AST143MIS091SWS034PR-71LST7012MIS101CERES9MOD011MOD202A-41M-131CER012MOD025MOD212A-51M-151CER021MOD033MOD224A-121M-441CER033MOD048MOD242A-151M-451CER044MOD057MOD251A-261M-641CER053MOD0611MOD262A-271M-731CER064MOD06A1MOD272A-281M-851CER073MOD073MOD287A-321M-891CER083MOD083MOD293A-331M-911CER091MOD096MOD308A-341M-1081CER114MOD106MOD312M-1091CER121MOD10B1MOD322E-2C1M-1101CER132MOD119MOD333E-51M-1111CER142MOD125MOD341M-1121CER152MOD133MOD353G-11NCD-711CER161MOD142MOD361G-51MOD154MOD372SI-61MOD161MOD382MOD182MOD411MOD192MOD422Unknown14

Working Draft194 . 0 Summary and Conclusions

4 . 1 Summary and ConclusionsAlthough responses were not received from all 28 IDS teams, the AHWGC decided to extrapolatethe 13 responses to represent all 28 teams for an initial analysis. The total yearly volume that the28 teams will receive is on the order of 145 Terabytes/year where about 90 Terabytes/year (orabout 62%) of the total volume is deemed to be critical data for the teams.Spatial subsetting and subsampling of data prior to delivery will be of great use to the IDS Teams.About 30% of the products/parameters requested will require subsampling (14% unknown) and13% will require spatial subsetting (14% unknown). Parametric subsetting is also required by theteams. Although a detailed analysis is not presented here, it is obvious when examining therequested data in the merged spreadsheet that not all parameters within a particular product arerequested.Monthly delivery of data is, by far, the most popular frequency at which to receive data (65% ofthe number of products/parameters requested). Delivering data at this frequency will be convenientfor the teams, but will require ECS developers to plan for an efficient method of handling thisworkload.More than half (62%) of the number of products/parameters are desired to be delivered on sometype of physical medium with the remaining products/parameters to be delivered over the network.Tape is about three times as popular as CD-ROM for the IDS teams.Slightly more than half of the requested products/parameters (54%) are requested to be received atregular intervals via a subscription service. This is a significant portion of the number of requestedproducts/parameters and indicates a clear need for the ECS to provide this type of service. Asmall, but significant portion (11%) of the number of requested products/parameters will beordered via an automated process. This results points to the need for the ECS developers tocontinue to consider implementing this feature.A wide variety of products have been requested by the 13 responding IDS Teams. The totalnumber of distinct products identified by the 13 responding IDS Teams is 140; 25products/parameters requests had no product information. The range of products requested is largeand reflects the interdisciplinary nature of the investigations. However, one can not and shouldnot use the information in Table 3.3 to alter the list of planned products because the individual dataproducts needs of the 15 non-responding IDS teams can not be inferred from this table.