NTHMP MMS Meeting (NGDC: Boulder, Colorado)  


 August 9-11, 2011
Tuesday, 8/9
MMS Co-Chairs:

Rick Wilson (rick.wilson@conservation.ca.gov) – California Geological Survey
Marie Eble (marie.c.eble@noaa.gov) – NOAA’s PMEL 

Introductions:

· Rick Wilson – CGS: CA engineering geologist; Seismic Hazard Mapping Program

· Marie Eble – PMEL: DART data analysis

· Joseph Zhang - tsunami mitigation mapping (OR) - hydrodynamics

· Heather McCullough – NGDC: hazards databases

· Jim Kirby – U of Delaware: hydrodynamic modeler; FUNWAVE code
· Juan Horrillo – TAMU: tsunami modeler - landslide specific
· Aurelio Mercado – U of Puerto Rico: preparing new generation of tsunami flood maps; chair of ICG (Caribbean); risk analysis

· Kelly Carignan - NGDC: builds DEMs

· Lisa Taylor - NGDC: Lead of Coastal Services Team; works with DEM group
· Susan McLean – NGDC: Marine Geology & Geophysics Division Chief

· Steve Kirby - USGS: chair of USGS Tsunami Source Working Group; Natural Hazards strategic science planning team

· Stephan Grilli – U of Rhode Island: hydrodynamics/wave modeler - coastal hazards; inundation mapping for East Coast; benchmarking for MMS

· Volker Roeber – U of Hawaii: storm surge, hurricane inundation; hydrostatic modeling

· Tim Walsh – Washington: chief hazards geologist; works with PMEL

· Roger Hansen – U of Alaska-Fairbanks: seismology aspects of NTHMP; responsible for AK inundation maps

· Dmitry Nicolsky – Alaska: modeling/ benchmarking

· Jane Hollingsworth – NOAA/NWS: new Tsunami Program Director (NOAA)

· George Priest – Oregon: geologist; replacement for Rob Witter

· Kara Sterling – WC/ATWC: replacement for Bill Knight (more in fed report below)
MMS Overview: (refer to Rick’s document)

· MMS includes modelers, geoscientists, geologists from state, local and federal governments, and academia; however, the group goes beyond the NTHMP “rules and procedures” for just hazard identification; we're very goal oriented and aware of how the NTHMP impacts communities, serving as emergency managers in some cases. We need to work closely with communities in order to be more efficient and effective. 

· Collaboration with other agencies is vital to understanding the needs of communities (i.e., marine, land use, public, media) and to communicate effectively with these agencies.
· There's overlap with both the mitigation committee and warning committee; many of the members are involved with emergency response / managers group – we need to be able to translate information from the warning centers; outreach is also of extreme importance.

· Think of MMS as not just a group of scientists working on research/modeling, but also as those working with other teams / partners. It's also beneficial that MMS has much diversity between members.
· It’s important for the group to provide a useable service. (Marie)
Jane Hollingsworth (Introduction)
· Background: NWS operational forecaster. She has been with NOAA for her entire career and originally worked at DEN WFO. Afterwards, she moved to WCM (outreach and education), and then Meteorologist in Charge at Reno, NV WFO. 
· Operates closely with Emergency Managers.
· Participated on national flooding assessment (lead): major result was the need for inundation mapping

· Focusing on more integrated efforts - not just tsunamis, but river flooding, hurricanes, storm surge, etc.

· Works closely with TWCs, Storm Ready, more involved with inundation mapping.
· Given recent events, there’s much visibility on The Hill (Congressman Wolf – requested the East and West coast conferences to raise awareness - Q&A, presentations); West coast conference should occur in late Oct. NTHMP should be heavily involved.
· IT Modernization project at TWCs - using AWIPS technology / framework - $6-8 million investment; to be deployed Spring 2013. 

· Kara: The differences between the PTWC and WC/ATWC in-house systems are many; she looks forward to using a more integrated system. It’s important to have a system that can be easily transferable, sustainable when people leave/retire.  

· Budget: spectrum funding (typically $10-12 million/year -- expires end of FY12); next year - 15% cut (equals $3-5 million cut).

· George suggests that considerable savings could be accrued to the tsunami warning system by implementing the National Academy of Sciences recommendation to consolidate to one warning center, perhaps collocated with USGS National Earthquake Center in Colorado. The resulting synergy between earthquake experts at USGS and tsunami experts at NOAA would result in more accurate and timely warnings. The resulting discussion concluded with general agreement on potential usefulness of this approach.

· George points out that if NTHMP is eliminated in FY13 so the NOAA tsunami warning system remains fully funded, there will effectively be no support by NOAA for mitigation of devastation from locally generated tsunamis known to threaten the West Coast and Alaska (the warning system is ineffective for local tsunamis). NTHMP-supported education and inundation mapping is the first line of defense limiting loss of life and property to local tsunamis. 

 

State Reports

California (Rick) 
· 3 recent events have impacted the state (2009/10/11- Samoa/Chile/Japan)

· CGS Mapping and Modeling can be broken down into 3 groups: evacuation and emergency planning; maritime planning; land-use planning (funded by NTHMP) – 120 maps total
· Modeling uses MHW; new maps were released at AGU as draft for review before being released to the public.
· Higher accuracy / more coverage than 1st generation maps; 2nd generation maps use 30 and 90 meter models; coverage is extended onshore using high resolution DEMs; work with local emergency managers to get feedback and allow time for integration into evacuation plans.
· Modeling and mapping at Catalina Island in the next couple months; also Lake Tahoe in the next year (many articles appearing about tsunami hazards in that area)

· Currently evaluating whether there’s a need to upgrade maps on north coast based on high-slip events (i.e., Tohoku event).
· Looking at comparisons -- whether to change evacuation zones and inundation lines.
· Need to evaluate harbors to determine if/when boats need to be evacuated during an event; working with FEMA to create hazard maps (hopefully within 3 years); using video to determine currents – used to validate/calibrate with MOST (should be useful for other modelers); can also be used for emergency response and future construction (damage to docks, etc.)

· Offshore safety zones (developing maps and guidance); what should be done during advisories (how long to stay in safety zones – offshore distances for different types/sizes of boats); working with Coast Guard. First analyzing pilot study areas: San Diego Bay/Port of LA/Santa Cruz/Crescent City/Ventura regions, then start mapping statewide. 

· Land-use Planning Maps – looking at probabilistic maps that require site-specific investigation of hazards; using Japan data to determine building structure requirements for tsunami.
· 2011 Tohoku event destroyed Crescent City harbor – Santa Cruz harbor was also damaged; strong currents (up to 15 kts); low tide during main waves, so less damage than could have occurred. 1 fatality. 24hrs of wave activity: some peak waves occurring every couple of hours (worst damage from high tide waves in some locations).
· Pre- and post-tsunami field team and clearinghouse: very beneficial because there were scientists in the field observing the tsunami; a report will be available in October summarizing data points, activity and damage. 
· tsunami.ca.gov / www.myhazards.calema.ca.gov
Oregon (Priest)
· Damage from distance tsunamis has been minimal (minor harbor damage – current jetting effects), so Oregon mainly focuses on local tsunamis generated from the offshore Cascadia subduction zone.
· Phase 3 inundation mapping: High resolution (generally 5-10 m but down to 3 m computational grids in dry land inundation areas); completed for entire south coast and Cannon Beach on the north coast.  The Oregon approach is to do detailed anchor studies to understand Cascadia sources for the north and south coasts; inundation mapping is currently proceeding in Tillamook County on the north central coast, followed in 2012 by Clatsop County on the north coast, and finishing with all central coast counties by 2013.
· North coast anchor study at Cannon Beach: Determined minimum Cascadia subduction zone fault slip equals ~14-15 m to emplace 3 mapped (by Rob Witter) tsunami deposits in local marshes over the last ~1000 yrs; analyzed ~37 Cascadia tsunami sources; found that there’s a natural break in tsunami size at the ~95th percentile confidence level that all Cascadia tsunami variability is covered (99th percentile inundation and runup is much larger); this break is useful for engineering decisions such as building vertical evacuation refuges. Oregon formed a stakeholder advisory committee(EM, city planners, fire chiefs, etc.) to determine evacuation map standards for the Oregon coast (oregontsunami.org); they chose to evacuate to the 99th percentile inundation boundary.
· Oregon evacuation map standard is now a two-toned map (orange for distant tsunami and yellow for local tsunami evacuation zone); in both Spanish and English; all planning is local (grassroots). 

· South coast anchor study at Bradley Lake-Bandon: determined minimum Cascadia subduction zone fault slip to place known tsunami deposits in Bradley Lake.
· Using paleoseismology for modeling constraints:  Coastal lake deposits (Bradley Lake) allow estimate of minimum Cascadia subduction zone slip to get tsunamis into the lake in AD 1700 (12-13 m) and for the most landward ancient shoreline (8-9 m slip); offshore turbidites as proxies for Cascadia earthquakes indicate that half of the  ~40-42turbidites record large, full-margin events expressed in offshore cores as large sand layers, while half are  much thinner and spatially limited silt/mud layers; 

· A new set of evacuation maps is now available for outreach on the south coast and at Cannon Beach on the north coast.
· Regional Cascadia Simulations – Illustrate high variability of tsunami amplitude variation at 50m depth; variation is from shelf bathymetry (submarine banks tend to amplify tsunamis).
· Using LIDAR data for modeling – detailed bare earth digital elevations, buildings, vegetation and tonal changes.  Oregon tsunami simulations using the SELF model do not make use of the LiDAR buildings because most buildings are wood-frame and would be swept away by locally generated tsunamis; SELFE uses zero friction (friction does not seem to change results except at the very edge of inundation – based on 1964 Alaska tsunami event/sensitivity studies); only very high resolution data could match the 1964 event observations. 

· Using theoretical fault models and observations of modern tsunamis, it is apparent that local tsunami inundation is controlled primarily by the maximum slip spots; in northern Cascadia, the turbidite record for full-margin events is consistent with large release of strain followed by long intervals of seismic quiet; Oregon Cascadia tsunami sources are computed using the standard Okada (1985) point source formulation so that realistic fault curvature and slip variation can be simulated..
· Based on turbidite records, the AD1700 Cascadia earthquake and tsunami is only a moderate or “average” event compared to other full-margin Cascadia earthquakes, although it likely had a moment magnitude of ~9.0; the AD 1700 tsunami deposit was also small to moderate relative to other Cascadia tsunami deposits, possibly because it arrived during a neap tide. 
· Extra-extra-large (XXL) Cascadia subduction zone event release 1200 years of accumulated slip deficit (~40 m of fault slip).
· Maximum slip along Oregon coast is probably centered on the hard rock/shelf break rather than in soft Pleistocene sediments on the outer part of the accretionary wedge; the difference between the “small” and XXL events is especially  large for inundation distance and runup on step-like, ramping coastal terraces where the XXL tsunamis swash up to high elevations.
· Evacuation mapping is based on XXL event and a hypothetical magnitude 9.2 earthquake with in the Gulf of Alaska with ideal directivity to the Oregon coast and amplified uplift at the source (this source was developed at NOAA-PMEL).
Sue: Has the Tokoku event affected nuclear facilities along the coastal states?
· Rick: facilities on the California coast are being examined – CGS will probably be involved with USGS and review reports, etc. but they are still waiting on the final data to come from Japan.
· Priest: feels that the Japan event verified what they already believed about teletsunamis along the Oregon coast and the need to plan for large Cascadia fault slip events on the order of ~40 m.
· Stephan: East coast is starting to reevaluate nuclear sites (for both hurricanes and tsunamis) – in particular, investigating seawall heights.
TASK for all:  Identify what are the future mapping needs beyond 2013.
Washington (Tim)
· Everett (Lake Washington) in progress.
· Previously modeled with categories 2-2.1 – now modeling with categories 2.6-2.7

· Puget Sound: most of the modeling is complete. 

· New online resource: all tsunami and inundation maps, geologic sites, etc. 
(WA Interactive Geologic Map) http://www.dnr.wa.gov/ResearchScience/Topics/GeosciencesData/Pages/geology_portal.aspx
· Also examining ground shaking effects / loose geologic units (geotechnical data)

· WSliq (http://faculty.washington.edu/kramer/WSliq) – conservative model that predicts liquefaction zones; follows areas of fill and Holocene alluvial; also includes landslide susceptible areas (planning for evacuation route problem areas – will need to reevaluate evacuation routes and safety areas).
· What about areas that do not have high evacuation areas? Going to communities (Long Beach (resident population of 6000) – spread out evenly along waterfront) and Ocean Shores peninsulas) and evaluating where to put vertical evacuation facilities; locations are based on how far one can reasonably walk to a site (“walking circles”) – fragile populations live on this coast (older communities).
· Consulted with an urban designer to meet with community to ‘fit’ structures into the current landscape (i.e., a berm that can be used for other uses (stadium/bleachers); building structures into golf courses)
· Active faults (i.e., Seattle) that go through Puget sound – where 2/3 of WA population exists -- have evidence of previous uplift/inundation; therefore they created an evacuation map for both the Tacoma and Seattle areas.
· Modeled for Everett – current speeds are more relevant than inundation.
· Lake Washington tsunamis: there’s potential for both earthquake and landslide related tsunamis (history of these types of tsunamis exist); also important for floating bridge structure/engineering (many exist in Washington).
· San Juan Islands: creating a grid to include multibeam bathymetry and LIDAR; will also be used to map new faults.
· Plans: create category 3+ maps for the outer shores with available LIDAR.
Hawaii (Volker)
· More people die from tsunamis than from any other natural hazard event in Hawaii.
· Hawaii is not exposed to any nearby tsunami source; however, any event around the Pacific Ocean could impact Hawaii since it’s in the center of the basin.

· Modeling: inundation envelope contain 5 major events; using MSL and high tide (some area show more inundation at MSL due to reefs, etc.); modeled at 1 friction factor (difficult to determine accurate friction factor for coral reefs – not necessarily due to roughness but due to obstacles).
· Also added hypothetical events

Oahu – population: 1 million people (mainly along coastlines); Big island is difficult to model due to steep seafloor; Maui modeling should be completed by the end of the year; develops own DEM; 4 nested grids

· Uses NEOWAVE model on one CPU but would like to model in parallel; 10 meter resolution; very high resolution LIDAR data.
· Modeling results are well matched with observations from the envelope events; slight differences may be due to change in topography over time.
· Provides ArcGIS to civil defense, including flow depth; KML contains information on infrastructure (what facilities might be affected).
· Tohoku: tide level was MSL (tide level range is approx. 2-3ft – fringing reefs had damping effect – total loss was approx. $5 million (most damage to harbors).
· Civil defense claims 3 hours of preparation time before tsunami arrival.
· Model does well matching tide gauges and DART (Tohoku event).
· For Japan, they purchased bathymetry data (30m).
· Is the rupture momentum accelerating or not (which percentage actually moves the water? – the impulse wave).
· The plan is to finish all the mapping by next year.
Puerto Rice (Aurelio)
· Uses MOST (older version since the basic model is the same).
· Along with flood maps they want to develop a database of scenarios all around the island to notify decision makers.

· 6 historical tsunami events.
· All faults are shallow – set at 4 km.
· PR has very steep slopes along coast; does a hydrostatic model like MOST deliver the best results given the bathymetry available?
· Juan: landslide (MONA earthquake 1918) – modeled for northwest coast of PR; would like to integrate all possible landslides into model
· 3 nested grids (down to 1/3 sec – 10m – resolution)

· major issue is passing output from 3D to 2D model – it’s best to pass the info at the domain where NEOWAVE takes over
· Some simulations have errors – hopefully in 2 months the new generation of maps will be completed – category 3?

· Next step will look at landslide sources, although he hopes that someone else will take on that responsibility (maybe a grad student).
Alaska (Roger & Dmitry)
· Each community is unique and multiple landslide modeling is needed.
· Focusing on south-central Alaska – Prince William Sound; found that in Whittier the threat of tsunamis from landslides were higher than from earthquakes.
· Also focus on cluster of runups from 1964 events 
· Whittier – tsunami arrived during the earthquake (shaking); USGS might be surveying the area (multibeam).
· 1964 runup cluster: highest runup was 1.5 m; 20 m lateral displacement; they believe that both lateral and vertical displacement is vital for more accurate model results.
· Valdez: great threat from local landslide-generated tsunamis; using before and after bathymetric data, with reconstructed landslides.
· FY12 – focus on Aleutian Islands.
· Multibeam data for Sand Point is from NOAA Fisheries (Kelly)

· Roger: working with USGS to determine scenarios along the Aleutians (slip vs. megathrust) – also has implication for other states; as you move west along the Aleutians, there is less geologic information.
· Difficult to model the Pacific/North American plate slip/dip-slip to determine tsunami sources (there isn’t any known (?) information); USGS is supposedly looking into the eastern Aleutians. 
· Completed most of the modeling between 10-20m; Alaska contains more difficult/rugged coastlines – using 90 m resolution is not useful for them (they are mapping at category 2.5-3).
Gulf of Mexico (Juan)
· No significant threat from teletsunamis, only local tsunamis. There’s a history of large landslides.
· Modeled three main areas: one scarp in western GOM (Eastern Breaks); one near Mississippi Canyon; many smaller ones off the west coast of Florida.
· Wide continental shelves dissipate some of the wave energy along the north and east basins.
· 10 m resolution (category 3) – 3 nested grids; uses zero friction, worst case scenario.
· Would like to determine probabilistic scenarios for landslides
· Planning to complete 5 more maps this year. Need to calculate percentage of communities that have already been completed.
Atlantic / East Coast (Jim)
· Simulation of East Coast SMF is complete.
· Sources: Azores convergence zone (1755 event); seismic zone (Caribbean); volcano flank collapse (Canary Islands); SMF sources.
· Caribbean seismic zone – historically active; particularly at risk in S. Carolina and the New England region.
· Azores region – source uncertainty – using 8 different scenarios to determine the worst case for the East Coast; maximum heights near Chesapeake Bay in Virginia; wide continental shelf causes refraction and focusing.
· Submarine landslides: 2 historic events (Grand Banks and Currituck slide (from the Potomac River)); mush of the East coast is covered with landslide scars.
· VOF model – using water column data.
· Focusing on Ocean City, MD and Atlantic City, NJ – very flat regions and difficult to evacuate; East Coast DEMs – Atlantic City – barrier island group -- is fairly densely populated without a 1-2 hour time frame evacuation. 
· DEM is producing improperly resolved heights on the surface – you can smooth the surface; when it’s inundated you can see streets/houses. Is it reasonable to model the effect with and without the structures? It depends on which LIDAR data set (bare earth etc). 
· Kelly would like feedback on what the modelers want (buildings, smoothing, etc.) and this can be achieved in-house. What about the house materials (wood, steel, brick)? It seems simpler to remove the buildings to determine the inundation heights. Let NGDC know what is needed. 
· Expect results to be 10-m resolution; 3 to 4 areas should be complete by the end of the year.
· Important to make contact with EMs to find out what is needed; perhaps contact through the WFOs. 
· ** Jane will distribute contacts for the Southeastern WFOs. **
Federal Agency Reports
NGDC (Sue)
· NTHMP Repository: need feedback from coordinating committee about options. (awaiting decision). 
· Not many MMS members have seen the scoping document. Rick believes that Jen Rhoades sent it out 2 months ago. 
· The question is do we supply everything or just choice data/documents? George: redundancy is important since documents/data can disappear at any time. 
· Rick: it takes a lot of time to determine or identify files/data and funding would be helpful to organize this data for repository.
· Starting in December NGDC migrated to new online viewers. (i.e., http://ngdc.noaa.gov/mgg/hazards). They are searchable and browsable, and link to data/details. Runups are gathered from the WCs and other organizations. 
· Coastal DEM Search site (http://ngdc.noaa.gov/dem)
PMEL (Marie)
· Guam & Saipan Hazard Assessment; Marianas Trench is the biggest source threat.
· 3 nested grids – down to 1/3 arc seconds.
· Guam – 5 communities modeled.
· Over 300 scenarios modeled.
· Unexpected results for Saipan: reef establishments vary, which affect the runup heights.
· Used the source from the inversion DART data – nothing special was changed/added (friction etc.).
· Might be worthwhile to run with normal faulting mechanisms (Steve).
· Aside from previous day’s question (Kara): GPS buoys are still in experimental mode – some significant error in measurements.
Wednesday, 8/10
WC/ATWC (Kara)
· Replaced Bill Knight (retired in May); background: works on Tsunami Forecast Model; liaison with SIFT (Short-term Inundation Forecasting for Tsunamis) / works on travel times and forecast products.
· ATFM (Alaska Tsunami Forecast Model) and SIFT parallelization – goal is to have real-time model runs; hope to have a run completed within one hour of the event with single high resolution west coast grid (15 arc sec with nested 3 arc sec grid as highest resolution); propagation extends into the shore.
· ATFM accomplishes a coastal guidance sweep and focuses on seismic inputs – it’s not an inundation model.

· SIFT complements ATFM by adding inundation and one can edit the seismic inputs; SIFT can also compute the model faster; AFTM provides the seismic details to the model and SIFT handles the waveform inversion (Marie).
· ATFM has 7 coastal meshes.
· ATFM 2.0 will provide many new products; using Koala (Bill Knight) grids; can be run with runups “on” but it requires a lengthy output.
· SIFT 3.1 will be available and migrated into both TWCs by Fall 2011.
· IT modernization efforts include forecast models; will include future benchmarked models as well.
· Tohuku event – 1.8 m DART measurement (highest ever); TWC looks at full waveform / inversion from DART and then runs inundation forecast (they have ~60 forecasts they can be run); 
· Event (waves) occurred for 36 hours; it’s important to maintain an advisory for as long as the tide gauges are showing higher wave heights and constant wave activity

· Both models can produce tsunami currents, but they are difficult to validate.
· Ideas with new products/graphic: looking at process on how to slowly introduce them to the public.
USGS (Steven)
· Tsunami science is scattered over 6 science centers and 4 programs; $2-3 million budget – 15-20 FTEs: difficult to separate tsunami science and earthquake science.
· Slab 1.0 integrates focus mechanisms and slip distribution to find geometries of seismic boundaries / sources, but it doesn’t have all the subduction zones. It’s useful for tsunami modeling – the best USGS has for megathrust boundaries.
· NEIC complements TWCs as having an early characteristic of the event is important.
· Coastal and marine geology: swath mapping is very important to establish subsurface structure of continental margins; therefore high quality bathymetry is needed; Eric Geist works on tsunami modeling and near field observations (edge waves).
· Tsunami Source Working Group – began after 2004 event.
· New Natural Hazards Mission Area covers tsunamis. Includes a new National Coordinator position and other tsunami-related positions
· The area will be involved with hazard assessments.

· One result from the NAS report was that collaboration between USGS and NOAA is important.
· NOAAs response to the NAS report incorporates comments from NTHMP and USGS and is forthcoming (perhaps soon) (Jane)

· Alaska is and should be the focus for future tsunami deposit core sampling, active-source seismology, etc.
Summary from Landslide Source Workshop (Juan)
· Goal: current development/findings for landslide research
· Participants from PMEL, U of Delaware, AK, U of Rhode Island, USGS, Hawaii, TAMU, Cornell, many students

· Outcomes: what kind of benchmark is needed for landslides? What’s available for 2D vs. 3D? How to gather quality bathymetry?
· Report is available online; Program/Abstracts are also available online (https://storage.tamug.edu (see presentation from Juan for username/passwd))
· If members would like to add a question (see report), let Juan know.
· Rick: Thanks for Juan for hosting these workshops and doing a great job.
Summary from Model Validation Workshop (Stephan)
· All model validation work is unfunded by NTHMP.
· Each participant (champion) was attached to a benchmark with its problems/cleanup/data etc.

· Not all benchmarks are complete.
· Most of the short term goals have been completed:

· Collection site for results, presentations, reports, etc.

· Site should move to a permanent location; since many of the research could be used by many groups, why not fund with the 8% from the tsunami law? (Roger)
· Cleanup on benchmarks 

· Somewhat ambitious with original goal deadlines; new schedule would like to have everything complete by early next year for annual NTHMP meeting (San Diego at the end of January).

· 9 pre-existing benchmarks, 3 are new (i.e., underwater landslides); dates back from last Boulder meeting.
· Benchmarks include examples of model results.
· Summary from Monday’s meeting of the Tsunami Model Validation Advisory Group (Stephan, Dmitry, Juan, Joseph, and Volker) – update on benchmarking workshop:
· Prepare a summary document to describe benchmarks / data and where it can be found; describe summary for each group.
· New work – cross model comparison. Still need to obtain data from groups and a report will be created that summarizes differences, which should lead to new conclusions.
· How often should benchmarks be analyzed? 

· When a new model/benchmark in included, what should be the regular process? 
· What should be on the list of mandatory and voluntary benchmarks? (based on funding). Too many benchmarks requires a lot of time and money.
· Kara: It would be beneficial to include more transoceanic propagation benchmarks, and those related to observational data.
· We cannot add new benchmarks for this cycle since they need to be determined/settled by 2012 in order to be funded. (Rick)

· Results and benchmarks should be included in the NTHMP Repository (Sue); the Repository for model validation does not yet have a permanent home. 

· Since there are 2 ‘types’ of data (large vs. small) – who archives these kinds of data? 

· Newly proposed Seiching benchmark (especially important for Alaskan communities).
· Schedule (tentative) outlined in Stephan’s summary.
· All models have been approved, but still need to achieve cross model comparisons.
· Should there be some kind of peer review/article, etc?

· March 2012 publication deadline (Sue); although everything should be completed by end of January for NTHMP Annual Meeting (Rick).
· It’s possible that a entire journal special issue could be dedicated to the benchmarks (Stephan).
· What’s the cost efficiency for each model’s computational time? (George) Authors/contributors could submit this information with one of the scheduled deadlines (Rick).
· MMS members are a voting group; is there anyone outside of the group that could look at the results? (George); Roger disagrees: this group represents sufficient modeling expertise and outside review will be from peer-reviewed paper (Roger).  The Advisory group will consider both sides.
· Vote could occur alongside the results deadline (conference call?) – when more data and results are available, and definitely before the NTHMP meeting so that these recommendations can be put forth at that time (Rick); it might be better to have a more sophisticated criteria for determination (George); but that’s difficult to do (Stephan) – because each model is different and unique – you can only test the physics; what if it’s not computational - not very efficient (George); Marie agrees with George – maybe look at a system that has the end user in mind; Rick: some of that was already determined at the workshop; Stephan: models should only be benchmarked for what they’re useful for, there will be comments clearly documented in the summary – hence the cross model comparison; the coordinating committee has to bless the results, so peer review could be important (Sue); again, Advisory group will look into this.
· Eventually (given the lack of time) the scientific community will be involved more thoroughly (Rick); 
· These results also need to be recommended / compared to the PMEL standard (the NOAA standard) as defined by the public law (Sue).
· Bottom Line: we’re still trying to figure out what the true requirements will be. Recommendations still need to be made.

· Data format for benchmarks – ASCII (csv, etc.); DATA format is whatever is most appropriate for the application.
· Email should be sent with data requirements. 

· Money can be used for publications and/or used for a technical reviewer and/or student for data prep.
· ** Schedule has been voted on and approved **

· ** Tentative conference call before at/before Nov. 1** 
· Send in a set of names to Advisory group for peer review? Are we including too many people given the timeline/deadlines? Peer review is important, but how much is needed? So maybe a journal article(s) is all that’s needed, or just the people involved in the MMS meeting but aren’t actual members of the MMS? Consider your audience (George); Tim & Stephan agree that there’s not enough time, otherwise you have to ignore peer-reviewed comments or move the deadline out to a later date. It’s unlikely that comments from another modeler would be minimal, and therefore require a lot of time/work. Most agreed that having a disclaimer that this is a publically accessible report, and that final evaluation is still needed, including peer review. 
Review and finalize “Guidelines and Best Practices to Establish Areas of Tsunami Inundation for Non-modeled or Low-hazard Regions” (Task 1.5) (Rick)
· Jen Rhoades sent this out to the NTHMP Coordinating/Controlling Committee. 

· There are alternatives to inundation modeling. 

· Some areas do not have any data and therefore cannot be modeled.

· Guidance should be in place by 2012.
· Discussion with some editing of the draft document.
** Vote: Draft reviewed and accepted by the MMS – ready to forward to Coordinating Committee **
Review and finalize documentation appendix to Inundation Guidelines (Task 1.1)
· Same as above - lively discussion with moderate editing of the draft document.

**Completed**
Organize presentation for NTHMP regarding “Comparing previous maps to inundation map standards/best practices” …including non-modeled/low-hazard areas (Task 1.7 and 1.8)
· Category discussion

· Determine which percentage of communities are at which categories.

**Rick will move forward on this**

Team being formed to look at the re-authorization of the TWEA (due to sunset in September, 2012) – need two representatives from MMS
· Team has monthly meetings; white paper; future work.
· Useful for states and partners for what they’d like to do in the future.
· Need representatives who can address the ongoing gaps in mapping and modeling to bring the country forward for tsunamis – maybe someone from the East coast?
· Roger and Jim volunteered (1)

· Is there a benefit to having the USGS involved? 
· **Rick will recommend to Jen Rhoades that a federal agency should be represented. Craig, Eric or Steve from USGS?
NGDC: Review / Revise National DEM Priority List (Kelly Carignan)
· Search / Browse DEM data (all) at: http://ngdc.noaa.gov/dem/
· In process with Unstructured Grid Catalog.
· States should determine their top priority regions for NTHMP review – 4 per year
· Hawaii: pretty well covered
· Juan: what about seamounts? 
· ** Kelly will look into it **
· California: 
· Most of the coastline has been completed.
· Priority 1: re-do San Diego
· is there new data (SD was completed a long time ago)? 
· Possibly extend San Diego to the north to fill in gaps – California State Seafloor Mapping Lab data is available (modern multibeam; reasonably close to shore, but doesn’t touch shoreline – collected in last 2 years)
· LIDAR? GEON?

· Puerto Rico: 

· Need to have the GEOID corrected and then DEMs can be updated.
· Trench data? Would be useful to extend current grid to the north toward the trench.
· Washington:
· Willipa Bay / Grays Harbor? LIDAR data for about 2.5 miles (?) inland; they want to retain higher accuracy on land for the vertical evacuation structures.
· Priority 1: Port Townsend / San Juan Islands (in progress); 
· ** Tim will work with Elliot Lim to determine the desired region
· Priority 1: Astoria (Grays Harbor / Willipa Bay)

· Priority 2: Puget Sound? Most were done by PMEL (2003) – could be newer data available? 
· ** Kelly will check data dates
· Alaska:
· All that’s needed in the Aleutians are the smaller, higher resolution grids.
· Sitka – discrepancies with data? 
· Sand Point – ** Dmitry will work with NGDC to determine boundaries

· Forthcoming LIDAR for some regions (not the Aleutians) – keep in mind for future DEMs (refer to GINA site – http://www.gina.alaska.edu)

· GPS surveys still need to be completed for some areas.
· New data in Cook Inlet.
· Not too much new data for Haines and Skagway; new data south of King Cove where shoal exists (Sandman Reef?).
· Gulf Coast:

· Priority 1a: Matagorda (to cover nuclear facility) 
· ** Sue will send PDF about NRC 

· Priority 1b: South Padre Island

· Fort Walton / Pensacola (lower priority)

Thursday, 8/11
(Continuing DEM priority list)
· Easy Coast:

· Entire coast is covered with 10-m data, but it’s commercial (FEMA has the DEMs); perhaps the state partners will have more luck with obtaining the data.
· Each DEM takes roughly 3 months (Kelly).
· Switch Charleston SC to top priority (Priority 1) and Narragansett Bay as a lower priority.
· Wilmington should be added to the bottom of the list; also discussed was New York harbor/New Jersey/Oceanport.
· Pacific Islands:
· Samoa needs to be completed; LIDAR?

· Guam seems to be well covered (Volker).
· What about seamounts in the Northern Pacific basin (east of Japan) where there’s good data? (Juan)

· ** Juan will send a polygon and 
· ** Lisa will discuss with IHO and other partners about obtaining data.
Discussion – Task 2.2: “Explore the feasibility of quantitative tsunami hazard analysis techniques including source determination and probability analyses by 2013.”  And Task 1.9:  “Recommend quantitative tsunami hazard analysis methodology (s), including source determination and probability analyses by 2013.”

· What should this assessment include?  Update of Dunbar and Weaver (2006) hazard analysis?  Risk evaluation including probabilistic analysis?  What is realistic?

· Background: 4-year proposal includes funding for task 2.2 meeting; NAS response discussion – they would like to see a nationwide risk analysis; but it could be very expensive and difficult to achieve (given the state of the science) (Craig); so now we must look at what is feasible given time and funding; it’s possible to do an updated hazard analysis instead of a full assessment (Rick).
· Paula Dunbar (invited): it’s possible to do a probabilistic analysis instead
· IUGG Abstract # 2992. A Hybrid Probabilistic and Deterministic Analysis to Assess Tsunami Hazard for the Pacific Coasts of Central America (S. Tinti, A. Armigliato, B. Brizuela & G. Pagnoni.); 
· Seaside report is an example

· Be careful about using the term ‘risk’
· PMEL Hazard Assessment is another approach (sensitivity analysis) – synthetic scenarios (300) and historic events; all plots use the highest available grids (time is a non-issue) are included in the reports (ask Marie for additional graphs/plots); good for distant events; they are available for both the Pacific and Atlantic.
· Juan – probabilistic assessment for Gulf Coast; Rick - land-use planning maps should be probabilistic; 

· Derived tsunami source examples – greatly underestimated (factor of 2) because of homogeneity (Stephan).
· Tsunami energy comparison – consider that a very small amount of seismic energy transfers to the tsunami.
· In order to be as accurate as possible, we need more data (Marie) and this should be a recommendation; ideas: GPS, satellite imagery, tide gauges, barometric pressure, etc; What measurements should be recommended?
· Paula: consider looking at the big picture instead of just forecast models – look at worst case scenario and history.
· Historical records (paleo) can sometimes be limited (e.g., Tohoku) (Steven).
· Consider the maximum slip / fault geometry and not just the average slip – then it’s easier to determine the worst case tsunami inundation (George).
· Recommendations: 

1. Update the Dunbar/Weaver report and look at the East and Gulf coasts in more detail (Roger); More information/data exists for the West coast and for distant sources given the recent major events; determine where gaps exists (Rick); geographic refinement – include PMEL information, Cascadia, etc. for segments within each state – identify areas (communities) of high risk and then look at what needs to be done  - what should the upcoming meeting focus on? (Sue); not only look at the data but also updating the methods and to gauge whether the methods are correct – looking at how data can be used to enhance/improve these methods (Rick)
2. More paleoresearch in regions based on worst-case scenarios (eastern Aleutians/California, etc. - Steven); East coast is lacking deep core data (material analysis) for landslide deposits / slope analysis (Stephan) and geotechnical properties (material loading) (Roger); what about partnership with other groups that are already collecting core data (ODP, universities, etc.)? (Lisa)
· What about a vulnerability analysis? (George) This analysis could be intersected with population density (Paula); however, the inundation line has to be first established (Tim); PTHA from Frank Gonzalez (U of WA for FEMA) and Hong Kie Thio (URS for CalTrans) in Crescent Cityfrom Rick to compare methods (results will probably be out in 2012) – only compares two methods. Is Juan doing a similar analysis for landslides?
· While data exists for hurricane analysis, it’s different than for tsunamis (steering, flooding, timescales; continuous energy); hurricane inundation line and tsunami inundation line compare? (George)

· Upcoming AGU Session on probabilistic assessment (chaired by Bruce Jaffe - USGS) (Steve)

· What about cost analysis? (Marie)
· Workshop: 
· $22K available? 
· Can be held anytime between Sept 2011-2012 (more likely in the spring/summer of 2012);
· Workshop organization group volunteers: Rick/Marie, Paula, Craig/Steve, Stephan, George, Dmitry/Roger
· Action Items can be determined by the Workshop group.
West Coast Tsunami Conference update (Jane)
· Website for East Coast Tsunami Conference presentations
· ** Jane will forward URL to group**
· Conference agenda will include: sources, recurrence, probability for West coast and Pacific Island regions; speakers will focus on Tohoku event.
· Held at PMEL in Seattle (1 day) – Oct 20 or 21.

· Speaker from Japan (TBA) – lessons learned from the Tohoku earthquake.
· Possible panel discussion?

· Attendees: EMs, local officials, responders – a website will be announced.
· Possible discussion about TWEA – how it’s been effective, etc.

· Jane may have a draft agenda available in a couple of weeks. It will be continually updated, so return to the website often.
· There may be some funding for NTHMP attendance; 
· ** Jane would like a list of names (those that are influential with state officials – or those who can assist with presentations)**
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