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1 Overview 
The Distributed Oceanographic Match-up Service (DOMS) is a website that allows 1 

users to query satellite and in situ data sets to find matching observations and has been 2 
developed and implemented as a collaboration between JPL, NCAR and COAPS. A key 3 
aspect of DOMS is that the algorithm can access data at various distributed centers. 4 
This avoids duplication of large data sets, facilitates distribution when changes to data 5 
sets are made and allows an expansion to include many more datasets than one center 6 
by itself would be able to provide. The reviewers were enthusiastic about the future of 7 
this project and felt that it could be usefully deployed at all DAACs. The existing design 8 
is excellent, but the project should consider how additional capabilities might impact the 9 
project design and user interface now, rather than later, since the reviewers felt that 10 
there is the potential for a significant expansion of the initial user base envisioned for 11 
DOMS.  12 

The reviewers’ objectives were to give an unbiased evaluation of the DOMS project 13 
milestones, the appropriate TRL, and technology infusion potential and roadblocks. To 14 
accomplish this task, the reviewers participated in multiple teleconferences discussing 15 
the DOMS project, both with and without the PI, interacting with the DOMS portal, 16 
testing capabilities and looking for potential roadblocks, and jointly summarizing the 17 
results in this document. The main DOMS site, as well as documentation provided by 18 
the PI (AIST14 Quad Smith.pdf, DOMS_Use_Case_v1.pdf, 19 
DOMS_Concept_Plan_v1.6.pdf) was included in the evaluation.   20 

The reviewers found DOMS to be an exciting project that is making timely progress 21 
toward its objectives. Two milestones were judged to be level four (nearly complete) 22 
and one milestone was judged to be level three (moderately complete). The TRL level 23 
was judged to be a three, which is consistent with the project’s goal at this phase. The 24 
reviewers have included several suggestions as to how DOMS could be expanded to 25 
serve the wider scientific community. 26 

 27 

2 Assessment of Completion: Key Milestones from Quad Chart 28 
Descriptions of the assessment levels are: 0 -> dropped (evaluation is not applicable) 1 -> initiated, 29 
only very minor progress made 2 -> some elements complete, but most are initiated or less 3 -> 30 
moderately complete, significant work remaining on many elements 4 -> nearly complete; some elements 31 
need minor work 5 -> complete, all elements functional and no further work required 32 

 33 
The reviewers addressed the three Key Milestones from the DOMS Quad Chart with 34 

proposed completion dates before 1 September 2016. Suggested improvements, 35 
indicated by the symbol [S#], are discussed below, with an itemized list in Section 5: 36 
Infusion Roadblocks. 37 
 38 
4 - Complete use cases and Concept of Operations (05/15) 39 

The reviewers felt that the use cases described were not sufficiently diverse, thus 40 
judged this milestone to be at level 4. The reviewers recommend that the DOMS team 41 
reach out to a wider range of possible users to solicit ideas for new use cases. The 42 
reviewers suggest several additional use cases, included at the end of this section, but 43 
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they are by no means definitive. Outreach to the marine biological, ecological, 44 
atmospheric and citizen science communities would be helpful for developing potential 45 
use cases. Including these communities at an early stage has the potential to greatly 46 
expand the user base for DOMS. 47 

The existing use cases were developed using the identified stakeholders of the 48 
DOMS project. From this description, it seems that outside independent users were not 49 
queried. This is appropriate for a proposal, however as the project develops input from a 50 
larger range of users will help to define the project for a broader community of users. 51 
The DOMS documentation outlines six different use case scenarios: Decision Support, 52 
Satellite Algorithm Cal/Val, Science Investigations, Satellite to Satellite match-ups, 53 
Satellite or in-situ to model match-ups and real-time satellite vs. in situ matching to 54 
support operational activities. For these scenarios, the document describes possible 55 
uses of DOMS, including planned capabilities as well as possible future capabilities. 56 
Planned versus possible future uses are not identified, but it would be helpful to have 57 
this detail clarified. The reviewers have independently tested several use cases. 58 

[S1] For each scenario in the original document, a number of possible uses are 59 
described. The reviewers found these descriptions to be clear, reasonable and they 60 
covered many possible user needs. The reviewers thought it would be useful to have 61 
ranked the user scenarios in some manner, (i.e. expected query rates of 1/month, 62 
10/month, 1000/month), perhaps based on PO.DAAC partner experiences, or by 63 
evaluating the needs of external scientists. This would allow the design to be focused 64 
on user needs that have a larger impact. 65 

[S2] The user scenarios described lacked information on exactly what the user 66 
would require from DOMS to do their research. Some users may be interested in simply 67 
the geophysical parameter value, while others, especially for satellite cal/val, need 68 
detailed information about satellite position, pointing, platform characteristics 69 
(thermistors), yaw/roll/pitch, scan position and orbit position to be useful. However, this 70 
type of additional data could hinder other users who do not need such detailed 71 
information. As a specific example, one user scenario is “Improve rain contamination 72 
flagging in sea surface salinity data products, e.g., combine the strengths of Aquarius – 73 
TRMM L2 data“. This user would probably want ancillary information from the Aquarius 74 
and TRMM retrievals, the brightness temperatures, the geophysical retrievals and wind 75 
speed (which would affect the surface roughness). In contrast, “A user wants to see 76 
what historical in-situ datasets exists for a given geospatial domain in a specific time 77 
period“ might only want the SSS or SST data available to determine spatial/temporal 78 
variability to best plan their field campaign. The utility of DOMS could be improved by 79 
allowing users to choose the amount of detailed information they receive from the 80 
match.   81 

[S3] The reviewers developed a couple of science applications to consider: 82 
 83 
Near-coastal fetch-limited waves: Scatterometer-derived winds assume a 84 
geophysical model function (GMF) for the wind-to-backscatter relationship based on 85 
a fully-developed sea, i.e., the local wave field is in equilibrium with the wind. This 86 
implies a long fetch for the near-surface wind. However, near land, fetch is limited for 87 
winds blowing off the land. This may bias the scatterometer wind speed estimate. 88 
We can evaluate this bias by comparing in situ winds (buoys and ship reports) 89 
collected near land with collocated scatterometer wind estimates. Although the study 90 
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may be limited by the availability of near-land in situ measurements, and the 91 
corresponding wind direction distribution, this seems like an ideal search problem to 92 
evaluate DOMS.   93 

 94 
Diurnal variability of winds / SST: Air-sea interactions are highly dependent on the 95 
wind speed and the air-sea temperature difference. Solar insolation affects both air 96 
and sea surface temperatures and introduces a diurnal cycle. DOMS can enable the 97 
collection of satellite winds (for example, from ASCAT and RapidSCAT) and SST 98 
that can be compared with buoy measurements to study the diurnal cycle. A sample 99 
study could consist of searching for buoy and satellite sensor data over the tropics in 100 
the Pacific where data could be binned by wind speed and direction to study the 101 
diurnal cycle of winds at low speeds. 102 

 103 
Ocean reanalysis intercomparison study: Ocean reanalyses combine ocean 104 
observations with an ocean model, and so there are several ways that DOMS could 105 
be of use to the modeling and observational communities. If DOMS is expanded to 106 
include several reanalyses, DOMS could be used to perform a model 107 
intercomparison study with verification using in situ and satellite observations. The 108 
results would identify similarities and differences between the reanalyses and allow 109 
evaluation of the many reanalyses that now exist. The results could also be used to 110 
assess the model and observation error covariances used by the reanalysis 111 
systems.  112 

 113 
Validation of Aquarius SSS to better understand sources of increased 114 
uncertainty in the SSS retrieval: Estimates of uncertainty can be independently 115 
derived using DOMS Aquarius SSS and in situ SSS. Estimates would be partitioned 116 
as a function of SST, location, SSS in situ and wind speed/direction.   117 

 118 
Link your data: One of the most exciting aspects of DOMS is the possibility of 119 
linking data from researchers all over the world. For example, a marine biologist has 120 
a record of beachcast birds and wants to look at a time series of SST, wind and 121 
ocean currents for that beach to understand changes to the ecological environment. 122 
Another example: an aircraft campaign to study typhoons collects atmospheric 123 
observations but wants collocated ocean observations as well and wants model and 124 
forecast data to better understand how errors in the model impact forecasts. By 125 
allowing researchers to specify the location/time of their in situ data, DOMS could 126 
allow these researchers to access a globally linked database to get the other data 127 
that they need. In addition, the DOMS community benefits by having access to the 128 
record of beachcast birds and atmospheric typhoon measurements.  129 
 130 
[S4] The reviewers felt that by adding a simple tool to allow DOMS to access these 131 

(and many other) datasets hosted by individual researchers all over the world would 132 
significantly broaden the impact of this project. 133 

 134 
3- Demonstrate 3-way queries and subsetting (02/16) 135 
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All reviewers were all able to successfully complete a 3-way query with subsetting 136 
and download the data from the website, which is a significant achievement for the 137 
DOMS project, however some improvements are needed before deployment.   138 

The prototype website for the project is https://doms.jpl.nasa.gov/. At this site one 139 
finds the interactive User Interface that allows the selection of data types to be matched 140 
and the region in which the matching takes place. At present, the ability to search 141 
regions is quite limited, so the reviewers only explored a small number of them. In 142 
addition to the User Interface, DOMS provides scripts that allow for automated calls to 143 
be developed and run. This is a very useful capability and is well documented.   144 

Suggested User Interface Improvements: 145 
[S5] The reviewers felt the User Interface was not intuitive and, as it is currently 146 

structured, the searches were inefficient. After considerable frustration, the reviewers 147 
learned that when the search region is selected, the whole page has to wait until it 148 
collocates the data in that box. The format of the dialog box should be rearranged so 149 
that from top to bottom the selections occur in the order 1) Select satellite and matching 150 
observations, 2) choose dates and search criteria, 3) select spatial region and then 4) 151 
press a submit button. Reviewers suggest making the selection of criteria more discrete 152 
so that the collocation isn’t done until a button is pressed. This would also allow for the 153 
lat/lon coordinates box to be in the same location as the ‘draw box’ area, and a user 154 
could fine-tune their box before all the collocations are completed. Once a user sees the 155 
collocated values they could press a final submit button.   156 

[S6] When changing regions the map would retain past information and sometimes 157 
plot two selection boxes. When moving regions the selection box was sometimes 158 
plotted over land, with matchup points shown on land. Consider adding a “clear all” or 159 
reset button to clear cached information. There could also be a “select all” button for the 160 
“Platform(s)” pull down menu. For long lists, this could speed user selection. 161 

 [S7] The magnifying glass icon for the selection criteria page was not intuitive for 162 
any of the reviewers. Reviewers found the Digital Globe site browser to be more 163 
intuitive for box selection, and so the DOMS team may want to look at it for ideas of how 164 
to improve their interface. For example the Digital Globe site allows the selection of 165 
various polygon shapes, a feature that would likely be very helpful for users of the 166 
DOMS site (for instance when looking for matches in an unusually shaped ship track).  167 
At present the box selection does not permit searching across the dateline. 168 

[S8] The reviewers found that except for relatively small searches, there was 169 
considerable processing time, it is assumed when implemented will not be as much of a 170 
problem. However, for searches that take a long time, it is hard to tell if the processing 171 
is hung or if it is just taking a long time. A suggestion is to include a progress bar or a 172 
step progress indicator (line of dots) that gives the user a sense of how long the search 173 
will take.  174 

[S9] The reviewers like the ability to overlay satellite data for a specific day on the 175 
map to aid in area selection. However, in the current implementation this feature only 176 
shows the data overlays when zoomed out. The data set layers overlays were not 177 
visible when zoomed in. The reviewers found this behavior confusing and would prefer 178 
the overlays be visible at all scales. 179 

[S10] It would be very helpful to have the field campaigns as preselected regions so 180 
that a user could simply check a box instead of trying to go to the campaign website and 181 
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guess at the temporal/spatial domain. One suggestion is that instead of pre-selected 182 
boxes for non-global field campaigns, it would be useful to have the background actually 183 
show the in situ data locations with different campaigns in different colors. The user 184 
would still need some information about the temporal extent of each campaign, but that 185 
could either be preselected for them or given in the information button.   186 

[S11] A suggestion for added flexibility is to make time a searchable dimension. For 187 
example, users might want to find matches in the longitude-time domain instead of the 188 
longitude-latitude domain. In addition, as it is currently configured, DOMS returns the 189 
nearest spatial match within a specified time window. It might be of use to some users 190 
to find the nearest temporal match within some spatial window. 191 

[S12] The reviewers all agreed that DOMS needs added variable control for 192 
matching. For example, users might want to compare satellite surface wind vectors with 193 
in situ SST. DOMS will in fact allow this search, but does not return the expected result. 194 
It was also noted that not all of the variables are included in some of the in situ data 195 
sets. For example, DOMS appears to only search for SST and SSS in the ICOADS data 196 
set, even though ICOADS has many more variables available.  197 

Issues that arose during testing include: 198 
[S13] The documentation is inconsistent. For example when using JPL-L4 GHRSST: 199 

the dialog box shows: Availability: Jan 1, 2012 - May 12, 2016 whereas the data set 200 
documentation shows: Data Start Date: Jun 1, 2002 Data End Date: Present. 201 

[S14] Downloading data works well for csv format, however the download using 202 
netcdf was not readable. One reviewer noted that he very much liked the option of 203 
selecting the output format in the results window. It is likely that for large data sets the 204 
majority of users will require netcdf files, and so this feature should be fully functional. 205 

[S15] Interpreting the plots of data is at times confusing. A matchup between 206 
GHRSST and ICOADS returned the following plots. The plot on the left shows a scatter 207 
diagram of SST from the two sources with a color bar that shows differences from 0 to 208 
20C, however the scatter diagram shows data with relatively small differences. The 209 
difference scale on the geographic scatter looks more representative of what is 210 
presented in the left hand figure.   211 

 212 
 213 
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Downloading the data and plotting in excel (shown below) indicates that there are in 214 
fact observations with large differences.  These occur when ICOADS has obviously bad 215 
data (i.e. SST values of 0C).  216 

An excel scatterplot of the same data downloaded in csv format: 217 

  218 
Is the data that is plotted filtered to remove suspect values? 219 
[S16] Returning all matches instead of nearest matches resulted in a lot of data 220 

being returned, and greatly reduced the size of the area that could be searched. In 221 
addition, it seemed to have returned redundant matches. Matching between GHRSST 222 
and ICOADS had these entries, which appear to have the same locations. 223 

 224 
c62a8875-ca1d-3589-a0db-f992802d4855[[0, 19, 55]] JPL-L4_GHRSST-SSTfnd-225 

MUR-GLOB-v02.0-fv04.1 -104.4400024 2.329999924  orbiting satellite226 
 0  26.72200012     490528406 icoads -227 
86.44000244 2.329999924  drifting surface float   27.10000038 228 

     229 
c62a8875-ca1d-3589-a0db-f992802d4855[[0, 19, 55]] JPL-L4_GHRSST-SSTfnd-230 

MUR-GLOB-v02.0-fv04.1 -104.4400024 2.329999924  orbiting satellite231 
 0  26.72200012     490518685 icoads -232 
86.44000244 2.329999924  drifting surface float   27.10000038 233 

     234 
c62a8875-ca1d-3589-a0db-f992802d4855[[0, 19, 55]] JPL-L4_GHRSST-SSTfnd-235 

MUR-GLOB-v02.0-fv04.1 -104.4400024 2.329999924  orbiting satellite236 
 0  26.72200012     490526280 icoads -237 
86.44000244 2.329999924  drifting surface float   27.10000038 238 

     239 
c62a8875-ca1d-3589-a0db-f992802d4855[[0, 19, 55]] JPL-L4_GHRSST-SSTfnd-240 

MUR-GLOB-v02.0-fv04.1 -104.4400024 2.329999924  orbiting satellite241 
 0  26.72200012     490520149 icoads -242 
86.44000244 2.329999924  drifting surface float   27.10000038  243 
       244 

[S17] The help (?) menu needs considerable work. At present the only entry seems 245 
to be “what is sea level” and that link goes to a layperson level site. Users of DOMS are 246 
likely not going to need information such as presented at this site. The contact pulldown 247 
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entry directs users to sealevel@jpl.nasa.gov rather than (say) DOMS@jpl.nasa.gov. 248 
The reviewers feel that DOMS should have a much broader base and interdisciplinary 249 
links and that contacts should direct users to the PIs and Co-I’s. 250 

[S18] One reviewer noted difficulty getting rid of the startup ‘Welcome’ splash screen 251 
that includes the “start tour” or “skip tour” buttons. Until pressing the “do not show 252 
again,” this window would appear at seemingly random times and would prevent entry 253 
in the background window. This was disruptive and distracting. 254 

[S19] At one point, with a relatively small search area, one reviewer got a red 255 
message stating “There was a problem computing the data,” though markers for 256 
ICOADS data were shown. The reviewer could not determine how to move ahead. Was 257 
the search region or search period too long? Were there too many data sets? Was this 258 
just a temporary bug? Some guidance to the user when this happens would be very 259 
helpful. 260 

[S20] The online spreadsheet examination tool is useful, however it is limited in size 261 
of the data it can display. A suggestion is to indicate if the selected data is small enough 262 
to be used, before the reader clicks on it.   263 

[S21] For geographically limited data sets (e.g., narrowly defined validation regions 264 
as sometimes is the case for concentrated field experiments), it would be very useful to 265 
add the option of showing semi-transparent box to indicate where this in situ dataset is 266 
available during main map selection. 267 

 268 
4 - DOMS Design (05/16) 269 

These reviewer comments are based on DOMS slides and the Version 1.6 270 
Distributed Oceanographic Match-up Service (DOMS) Concept Plan. Reviewers judged 271 
this to be at level 4, nearly complete with minor work. Suggestions for improvement are 272 
included below. 273 

The DOMS project provides an interactive website that allows users to collocate 274 
satellite data with in situ, model, and other satellite data. The initial prototype is 275 
developed with a focus on satellite algorithm calibration, validation and development. 276 

Elements of the project include developing match-up specifications, installing and 277 
testing the Extensible Data Gateway Environment (EDGE) and webification at COAPS, 278 
NCAR and JPL, designing a three-way coordinated network, designing the DOMS web 279 
portal and service, and conducting functionality, performance and load testing. 280 

DOMS is designed to support matching satellite and in situ data across a distributed 281 
network of data hosts. There is a central user access portal hosted by JPL that allows 282 
both web GUI and web services. For the prototype, JPL hosts both the satellite and one 283 
in situ dataset while NCAR and COAPS host the other in situ data. 284 

A key aspect of DOMS is that the algorithm can access data at various distributed 285 
centers. This avoids duplication of large data sets, facilitates distribution when changes 286 
to data sets are made, and allows an expansion to include many more datasets than 287 
one center by itself would be able to provide.   288 

NASA research announcements for geophysical algorithm development are likely to 289 
include a requirement for an uncertainty estimate, meaning that the project team 290 
developing the algorithm is also often developing the uncertainty estimates. The 291 
resulting datasets will be distributed as geophysical values that include uncertainty 292 
estimates. Currently, many algorithm developers need to have a local copy of the 293 
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satellite observations for algorithm development. As the DOMS project description 294 
notes, it is common for individual algorithm developers to write individual one-off 295 
collocation programs. The DOMS project could potentially reduce the need for these 296 
one-off programs and streamline validation efforts. This could improve the quality of 297 
algorithm development efforts by simplifying precise collocation. It can similarly aid 298 
validation efforts by providing appropriate ancillary information beyond the basic 299 
collocation planned as discussed in more detail below. 300 

As currently implemented, the prototype matchup program allows users to search 301 
the database for either the nearest matching or all matching values within a selected 302 
distance of a selected variable (e.g., SSS, SST, or wind). The user specifies the domain 303 
search region in terms of latitude, longitude, depth and time. The algorithm then 304 
identifies the matches to a primary data set that occur in the target region specified.   305 

[S22] Most satellite validation is completed with the objective of improving the 306 
geophysical algorithm and then communicating uncertainty to users. One of the reasons 307 
that the algorithm developers produce one-off programs for matchups is that it is 308 
relatively easy for them to do so. They usually have the satellite observations already 309 
stored locally, programs are already developed to read the data, and they just need to 310 
bring in and develop readers for in situ data.  Additionally, with the satellite read 311 
software the developers have control over the output of all the necessary satellite 312 
ancillary information that allows for a deeper understanding of error sources. A limitation 313 
of DOMS in its present state is that it does not produce this vital ancillary information. A 314 
user should have enough information (e.g. filename, scan, cell position for satellite 315 
observations) to identify the collocated observation and examine all available ancillary 316 
information provided in the original dataset. 317 

The lack of satellite ancillary information is a significant weakness if the project focus 318 
on satellite cal/val is going to be its central contribution to the research community. The 319 
project PI has stated that the lack of ancillary information is a concern that they are 320 
trying to address. There is a balance between providing a reasonable, understandable, 321 
interface and all the information that users may be interested in. The DOMS project is 322 
working to improve the interface to allow access to additional information by providing a 323 
unique observation identification code and perhaps the satellite orbit, scan and position 324 
information for the collocated data. The reviewers all felt that the capability to trace back 325 
to the collocated satellite and in situ observation is key to the project’s utility for satellite 326 
cal/val. 327 

The reviewers felt that it was important for the DOMS design to be forward looking.  328 
Additional use cases (described in a separate document) could help designers better 329 
understand possible future directions for expansion. The existing design is excellent, but 330 
the project should look at how additional capabilities may impact the design now, rather 331 
than later. For example, accessing data stored on the cloud, adding model re-analyses 332 
to the suite of collocated observations and the addition of user input data for 333 
collocations are all issues that the investigators may wish to address. 334 

3 Assessment of Completion: TRL objectives 335 
Descriptions of the completion levels are: 0 -> dropped (evaluation is not applicable) 1 -> initiated, 336 
only very minor progress made 2 -> some elements complete, but most are initiated or less 3 -> 337 
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moderately complete, significant work remaining on many elements 4 -> nearly complete; some elements 338 
need minor work 5 -> complete, all elements functional and no further work required. 339 

 340 
The reviewers evaluate the project to be TRL 3. The project has demonstrated a 341 

basic proof of concept and is actively being developed. The PIs have effectively 342 
demonstrated the feasibility of the fundamental concepts using an implementation of the 343 
web portal to enable sample users to successfully select search and collocation criteria 344 
with satellite and in situ data. 345 

 346 
5 - Proof of concept validation. 347 

DOMS provides an interactive portal that allows users to select satellite data and 348 
compare that data with in situ data from a variety of sources. At present there are three 349 
satellite products available (SST, SSS and scatterometer winds) and four in situ data 350 
sets (ICOADS, SAMOS, SPURS and SPURS2). The reviewers were able to match up 351 
satellite SST with ICOADS SST and download the matching data in a variety of regions 352 
(tropical Pacific, North Atlantic, Gulf of Mexico). The reviewers consider this to be a 353 
significant achievement for the DOMS project; but as noted elsewhere, improvements 354 
are needed before deployment.  355 

Based on the evaluation of the User Interface to select subsetting criteria and inter-356 
machine interfaces to conduct the collocation (searches) among multiple machines, the 357 
reviews conclude that the investigators have demonstrated a functional prototype.   358 

 359 
5 - Active Research and Development (R&D) is initiated with analytical and laboratory 360 
studies.  361 

A key aspect of DOMS is that the algorithm can access data at various distributed 362 
centers. This avoids duplication of large data sets, facilitates distribution when changes 363 
to data sets are made, and allows an expansion to include many more datasets than 364 
one center by itself would be able to provide. The reviewers successfully matched data 365 
hosted at JPL (GHRSST) with data hosted by NCAR (ICOADS) and so this part of the 366 
project appears to be functional. The reviewers were not successful in matching the 367 
SSS or scatterometer data.  368 

As discussed elsewhere, the reviewers recommend this ability to access data across 369 
various platforms be made transparent to users so that individual users can match their 370 
own data with satellite or other in situ data. This could be implemented so that there is 371 
an expanding network of data sets available to DOMS users.  372 
 373 
4 - Demonstration of technical feasibility using breadboard or brassboard 374 
implementations that are exercised with representative data.   375 

A crucial element of DOMS is the user interface that allows users to select data, 376 
search locations and matching criteria, and data output types; the review team carefully 377 
evaluated this. As currently implemented, the prototype matchup program allows users 378 
to search the database for either the nearest matching, or all matching values within a 379 
selected distance of a selected variable (e.g. SSS, SST or wind). The user specifies the 380 
domain search region in terms of latitude, longitude, depth and time. Although fully 381 
functional, the User Interface could benefit from a reorganization that would make 382 
searches more efficient. The User Interface is in places not intuitive, and the reviewers 383 
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provide several suggestions as to how to improve it.   384 
 385 

DOMS also includes a script-oriented process for matching data. The reviewers 386 
recognize this as an important feature for advanced users who may have complex 387 
queries that involve repeating steps many times.   388 

The reviewers found that the documentation of data sets was extensive and readily 389 
accessible. At times there were inconsistencies in the information of the data sets in 390 
different places, but overall the data set documentation is advanced and very 391 
comprehensive. The reviewers found that the User Interface documentation needs 392 
considerable work, and is currently in a very rudimentary state.  393 

The reviewers felt that this component would have been a level 5 except for the User 394 
Interface documentation. 395 

4 Infusion potential 396 

The reviewers envision several ways that DOMS could be expanded to the wider 397 
scientific community.  398 

 399 
4.1 As a central distribution point for the DAACs 400 

One possibility is to use DOMS as a focal point for matching observations across 401 
various DAAC data sets. The ability to collocate satellite and in situ observations is of 402 
universal interest and is an important capability for every DAAC to acquire. This could 403 
occur in either of two manners: 1) a DOMS portal could be installed at every DAAC  (i.e. 404 
ice, ocean, hazardous weather, …) to provide the matching service or 2) the PODAAC 405 
DOMS could function as the single point of entry, with the other DAACS running the 406 
EDGE service and acting as distributed data points. This scenario would require the 407 
current DOMS to keep these future directions in mind during the interface development.   408 

 409 
4.2 Testing and development of reanalyses 410 

Although mentioned in the project description, an area ripe for development is the 411 
inclusion of ocean reanalyses. Since reanalyses combine (some) ocean observations 412 
with an ocean model, there are several ways that the site could be of use to the 413 
modeling and observational communities. The reanalysis community could use the 414 
matching utility to evaluate assimilation codes, determine model and observation error 415 
covariances, and flagging suspect data. As just one example, a rudimentary comparison 416 
of GRHSST and ICOADS revealed the existence of suspect data in ICOADS. These 417 
data could be flagged as suspect before being passed to the assimilation routines. 418 
Likewise, the observation community could use the matching utility to access several 419 
ocean reanalyses to compare with their observations. Inclusion of the reanalyses would 420 
also facilitate with error estimation.   421 

 422 
4.3 A matching service for interdisciplinary studies 423 

One of the most exciting possibilities for expansion is to provide a mechanism by 424 
which researchers who have data sets can use DOMS to compare their observations 425 
with satellite or other in situ observations. For example, suppose a biologist has taken a 426 
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census of a fish population over the course of several years. The researcher might use 427 
DOMS to find collocated SST or chlorophyll observations. Provided there is a 428 
straightforward way for the researcher to distribute their data to DOMS, then DOMS 429 
could be used to search all of the linked data sets for collocated observations. One 430 
could envision that this would be a really useful feature for many researchers from a 431 
variety of disciplines.   432 

 433 

5 Infusion Roadblocks 434 

 435 
Each identified roadblock is discussed previously in the text in more detail. 

S1 Estimate users for each use case to determine priority 

S2 Allow users to control the amount of ancillary information that is returned from matches 

S3 Develop new use cases 

S4 Allow users to specify input collocation data criteria 

S5 Improve workflow for selection of data for collocation 
 

S6 Add “reset” and “select all” buttons 
 

S7 Add polygon selection capabilities / allow searches across the international date line 
 

S8 Add progress bar / Improve user feedback on processes 
 

S9 Make satellite background visible when zooming in  

S10 Improve visibility of field campaigns 
 

S11 Make time a searchable domain 

S12 Variable controlled searching capabilities 
 

S13 Improve documentation 
 

S14 Correct netcdf output  
 

S15 Improve plotting capabilities / clarify if data is being filtered 
 

S16 Remove redundant matches 
 

S17 Improve help page 
 

S18 Fix ‘tour’  
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S19 Provide additional information on errors to users  
 

S20 Alert user when data is too large to be displayed 
 

S21 Add box to indicate in situ data in main map 
 

S22 Provide satellite and in situ observation backwards-traceability for collocated observations  
 

 436 

6 Test Plan 437 

The test plan agreed upon by the evaluation team and the PI was to interact with the 438 
DOMS portal, testing capabilities and looking for potential roadblocks. The main DOMS 439 
site, as well as documentation provided by the PI (AIST14 Quad Smith.pdf, 440 
DOMS_Use_Case_v1.pdf, DOMS_Concept_Plan_v1.6.pdf) were included in the 441 
evaluation. Each reviewer evaluated the milestones individually and then discussed 442 
conclusions in teleconferences. Individual reviewers headed up the TRL and ‘Infusion 443 
potential’ sections with added input from the other reviewers444 



Appendix: Response to Review from the DOMS PI (Shawn R. Smith, FSU) and Co-
Is (Thomas Huang, JPL; Steve J. Worley, NCAR) 

 
Overall, the DOMS investigators feel that the review was a fair assessment of the 
project at its current state, but note that because the review was done early in the 
project and during the primary development phase of the DOMS UI/API, many of the 
reviewers’ comments and suggested improvements were the result of items that the 
DOMS team planned to include in the UI/API, but simply were not implemented at the 
time of the review. We agree that this will always be a challenge for future ESIP TRL 
reviews of low TRL projects. We do feel that the reviewers understood the existing TRL 
level of the DOMS project and their suggestions and comments reflect their 
understanding that DOMS is an in-development prototype. Finally, we appreciate the 
reviewers’ recognition of the infusion potential of DOMS, as noted in their three ways 
DOMS could be expanded to reach the wider scientific community (section 4). 

 
Below are some responses and thoughts of the investigators related to the suggested 
improvements. 

 
1. Use cases [S1 – S4]: The reviewers provided a number of interesting 

suggestions and even some additional use cases; however, the investigators 
agreed that no additional modifications to the use cases/scenarios will be 
possible during the current funding cycle. Resources need to focus on the final 
implementation of the first DOMS prototype. That said, we will consider 
expanding and enhancing the use cases in any follow-on funding, possibly in 
conjunction with demonstrations of the DOMS prototype at national science 
conferences. This will be easier when a fully operational, stable, and validated 
prototype exists. 
 

2. User interface improvements [S5-S12]: Again, many of the problems the 
reviewers had with the UI were somewhat anticipated by the investigators as we 
were in the middle of a rapid development cycle for the UI while the review was 
in progress. That said, the DOMS team has met to prioritize changes to the UI 
that will be implemented prior to the end of this funding cycle and we hope to 
address a number of the suggestions from the reviewers. We will particularly 
focus on items S5, S6, S8, S9, and S10 (along with fixing the dateline problem 
noted in S7). Supporting the ability to select regions with more advanced shapes 
than a lat/lon box (e.g., ocean feature/basins) has been considered by the DOMS 
team (e.g., comments in S7 and some of S10), but these changes will have to 
await future funding cycles. Added flexibility suggested in S11 and s12 may be 
partially supported by the existing DOMS API, but plans to fully test these and 
implement in the UI will also have to be future work. We are excited that the 
review team recognized all this available potential in DOMS, we too share this 
enthusiasm and will take the development in these direction when the 
infrastructure is hardened and capable. 
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3. Issues during testing [S13-S21]: First off, we are aware that the documentation 
for the DOMS UI was severely lacking for the reviewers. The focus of the team 
was on providing a functional API/UI for the review and hence the documentation 
was not complete (nor is it expected for a TRL3 project). We do plan to clean up 
much of the documentation prior to the end of the funding cycle and hope to 
address S13, S15, S17, S18, and S19. Inconsistencies in the output files (S14) 
and the matched datasets (S16) should be resolved as the DOMS team 
continues to work through an ongoing internal evaluation, validation, and quality 
control of the DOMS prototype. Other suggestions will have to await subsequent 
funding cycles. 
 

4. DOMS Design [S22]: The suggestion to support provision of “ancillary” data for 
matched data pairs from the distributed data sources is one that has been 
discussed by the investigators. In the prototype, this will be limited to providing 
the user with a data provenance link that will give the user access to the source 
data file, granule, or individual data record from which the matched data pair was 
created. Building complex tools to support provision of ancillary data (e.g., 
satellite brightness temperatures, scans, cells, etc.) is beyond the scope of the 
present DOMS design. Considerable effort was placed on homogenizing 
datasets (e.g. velocity vector reference frame) between the four sources.  Much 
more work along these lines is needed to bring in the more complex ancillary 
data.  In the future, an “advanced search” capability could be developed in close 
partnership with satellite and in situ data hosts.  


