Micro-2-Macro, NCEAS working group meeting, 5/15-17/11
DRAFT Notes from Janet F, Patrick R and Frank D.

Issues and Decisions made during the meeting are in italics.
1. Updates from team members

· Alan Flint – Ensemble modeling of CA, 69 Scenarios, running through hydrologic response model – 270m.  Detailed work on Climatic Water Deficits.

· Kelly –NSF project 20 full climate stations at UC reserves (including Sedgwick)--10 minute data.

· NOAA project to install regional climate reference network (temp and precip)
· Malcolm –Looking at cold air drainage to see if trees have been more resilient to past drought events.

· Alex Hall – DOE project to incorporate parameterizations of low clouds. DOE funded project to investigate credibility of GCM re: low clouds/coastal influence. Climate change planning for SoCal/climate change modeling for LA.

· Lee – Adaptation/international focus.  Brian Huntly/Chris Thomas finescale modeling meeting (30m paleo).   Need to stay ahead of the curve 3-4 years out.

· Janet, Helen, Alex S. – Nearing completion of 3-4 year NSF project linking SDM with population model incorporating  land use, disturbance.  Hindcasting veg migration patterns 200,000 yrs bp.  Packrat midden work in SW desert. 
2. Project status w/NSF 
· Project approved pending final approval of revised data management and project management plans (sent to NSF 5/12). Should consider requesting 90 day advance from home campuses to get things underway by mid-June, July 1 at the latest.
· No need to strongly coordinate with NEON at this point. It is still several years off.
· See other Macrosystem awards (go to http://www.nsf.gov/awardsearch and search for macro*)

· NSF panel thought the proposal responded directly to the call and they liked the fact that we had clearly worked together as a multidisciplinary team. Henry saw project management and coordination/sequencing of components as critical.

· We can adjust our design within reason without checking in with NSF. 
3.  Reviewer Comments

· Dealing with soil heterogeneity. We will analyze soil texture and chemistry at all garden locations. TDR monitoring of soil moisture at weather station, (2 depths? 10 cm, 25 cm?). Weather stations which will be co-located with gardens. But this does not address the problem of whether regional differences in seedling growth are influenced by soils. [Add “greenhouse” container trials of foothill species at Sedgwick using soils from Sierra and Coast Ranges.]
·  Choice of species? The species are good choices but we could strengthen the justification for gray pine. Best argument is that blue oak and grey pine co-dominate foothill woodlands over much of their range, just as black oak and ponderosa pine form a distinctive association in the montane zone. [But we need to be aware that only the lowest elevations at Teakettle support Ponderosa pine. Jeffrey pine is the dominant pine over much of the site. This will restrict our study to the lower southwest corner of the site. (By comparison, we would be at the lower elevational limit of Ponderosa pine at Figueroa Mountain.)  ]
· Should we ignore biotic controls on seedling recruitment? We know that rodents and ungulates are important consumers that could overshadow microclimate effects. [We decided to add a control set of planting trials outside the exclosures.]
· Reviewers wanted to see a more detailed project management plan with timelines. See revised project management plan.  Need to recruit several postdocs right away. Where to house them? [We decided that ideally a postdoc would be located in Sacramento to work with the Flints. We will consider both UCD and UCSB options for the postdoc to work with Malcolm.]
· Reviewers also concerned about requirement for high level of coordination. [We decided that we need more than an annual meeting. [On Day 2 we agreed to bi-weekly conferencing via Go-to-meeting (~$500/yr) or similar meeting software. We also agreed to have the next all-team meeting in San Francisco on 12/7/11 during the AGU meeting.]
4. Microclimate measurements
· Four sites, three slope variants (each with common garden, each with HOBO sensor net). Design of hobo grid discussed at length. [Ultimately arrived at this design: Dense regular grid of hobos centered on each weather station, and hobos more widely spaced along perpendicular transects centered on the weather station to characterize microclimate at longer scales. Deploy all available sensors from the start but be prepared to move some later on, either adaptively as we learn more about the sites, or perhaps by using some as rovers  to check for bias, etc. Grid spacing may be site-dependent but probably 50-100 m ]
· May not be able to predict local climate variation gradient by looking at local terrain. Examples from Bozeman airport, etc.

· How can we best take advantage of historical weather data and ongoing weather monitoring at the study sites? [Can use to validate spatial microclimate modeling. But our design should not depend on existing stations.] 
· Soil moisture is extremely variable and we may regret not sampling more extensively. But it is expensive.  Soil water potential is ultimately more relevant to seedlings than soil moisture content. [But we will stay with TDR monitoring of soil moisture, as that is what Alan is actually modeling and modeling SMP requires a lot of information we will not have.]
· We may be looking at different processes in the Coast Ranges (CR) vs. Sierra Nevada (SN). For example, cold air pooling is probably less dominant in Coast ranges than at Teakettle. Marine layer can be a strong effect in CR foothills. Conifer forests in the CR are essentially “sky island” systems. We may be able to use early modeling to correlate existing system/distribution with climate processes (i.e. cold air pooling) will help determine most appropriate experimental design. [FD will provide AF with 3m DEM from Sedgwick. We will also want to derive a hi-res dem from recently obtained LIDAR data over Teakettle. Malcolm will supply those data to the project.]
· The installation and monitoring of the microclimate networks is a major task for the project. Need to get research staff in place ASAP. Instruments should be tested and calibrated before deployment in the field.  Extensive metadata should be produced at the time of installation.
· [Hobos should be placed near the ground (10-20 cm above surface). Sampling rate should be as high as practical.15 minutes?  At montane sites, we might consider re-setting the sampling rate before the winter season so that there is adequate storage to collect data until sites become accessible again in spring.]
5. Common gardens

· We will protect gardens from deer and rodents. Probably cannot bear-proof; plastic attractants need to be minimized. We will use paired control plantings outside the exclosures.

· It may not be necessary to place gardens in 5 topographic settings given the relatively short local slopes at the study sites. We agreed to reduce the number to the 3 settings where weather stations are located. May want to reconsider this during site visits this summer. Obviously there is a real difference between 5x2x4=40 gardens vs 3x2x4=24 gardens. 24 is probably more realistic.
· We can expect very low (e.g., 1-30% depending on weather year) seedling establishment rates. Should we irrigate to guarantee some number of seedlings for evaluating growth rates? Possibly, but not as an experimental “treatment,” more as a “water as needed” strategy for a subset of the first-year seedlings from each cohort. It will be a lot of work hauling water to the gardens.
6. Climate modeling
· Discussion of modeling domains for dynamic and statistical downscaling? Seed zones were used in the proposal. Need to make sure the domains encompass complete watersheds for BCM modeling. Need to make sure that Sierran and Coastal domains are concordant between dynamic and statistical modeling efforts. Ultimately want to try to meld the two approaches to derive finescale climate grids that are statistically downscaled from the regional climate models .
· Alex H summarized his ongoing dynamical regional modeling efforts. He is using nested models of 27/9  km statewide and 3 or 2 km in southern CA and Sierra Nevada. Dynamical models capture some important processes that do not scale linearly from coarse GCMs to  meso-topoclimatic scales. Once you get down to 6 km, statistical modeling would be needed to get to mocal topoclimates at 30-60 m. Alex is using reanalysis data to calibrate/correct models [?]. Low stratus clous /fog are a problem in current climate models. Global GCM community has moved to multimodeling approach. Minimum ignorance. The answer is not more precise than the spread of the models.  (He will use AR4)
· Alex will create ensemble forecast by applying his regional results to a list of GCMs.  impose conditions from GCM. NCAR CCN (next gen after PCM). If resources, will add GFDL. The Flints are generating a 69 GCM ensemble (23 models x 3 scenarios) – they use 4 quantiles plus medians to create 4 GCM scenarios. Could be 3 scenarios [AF and AH will need to consult on how best to deal with bias correction and ensemble forescasts to correctly pass the dynamical results on for statistical downscaling.]

· Extensive discussion of sources of bias in downscaling approaches and products. There are techniques through data assimilation to quantify biases in dynamical models. GCM bias is probably much larger than the difference between PRISM and regional model. The real uncertainty is in the spread of the predictions of the global models. This project could perhaps provide finescale checks for PRISM given the extensive surface measurements.

· How are we going to define current climate? For example there is a big difference between means for 1960-1990 versus 1970-2000. 
· Increased cloudiness trend in SB…coastal regions seem to cooling off (and in grape growing regions).
· Plant folks in the group will need to be clear about desired bioclimatic variables. AH and AF will generate a lot of data at high temporal frequency. Ultimately we want to use climate descriptors that best predict both range, establishment niche and population dynamics. The working hypothesis is that species are largely being regulated by some combination of soil moisture deficit and temperature regime. (Temerature can mean many things. For example, growing season length and snow pack duration are important at high elevations. Lethally high soil surface temperatures are an issue for acorn survivorship at low elevations.) Multi-decadal means of simple bioclimatic variables (e.g., mean annual precip or mean minimum temperature of the coldest month) are standard inputs for species distribution models (SDMs) but are crude proxies for plant-climate relationships. We have the opportunity to extract other kinds of measures (e.g., frequency of extreme events, p(multi-year droughts), seasonal soil moisture regime), and more precise estimates of standard variables like growing degree days based on daily rather than monthly intervals.[We may need a sub-group to identify these variables during year 1.]
· The Flints have other projects underway that are very supportive of this one, and it probably makes sense for postdoc working with them to work over a larger geographic domain encompassing our project and the other project areas as well.
· We need to be making every effort to integrate field campaign, dynamical and statistical climate modeling, and species distribution modeling right from the start, even if it slows us down a bit at the beginning. It will pay off in the long run. 
· AF will show us daily rainfall reconstruction with and without PRISM. Coastal ranges cooling last 20 yrs due to cloudiness, less diurnal extremes. We can try to Tie what we measure eat our weather stations to surrounding CIMAS stations.
· Is there a role for paleoclimatic analysis and distribution models?  Hijman’s Worldclim AR5 1 km projections LGM, mid-Holocene. [Interesting but not central to the project: we have our hands full already.]

7. Species distribution modeling
· JF summarized our approach towards SDMs, including selection from a family of gradient response models for fitting probablility of establishment to bioclimatic variables. How much distribution modeling do we want to do while waiting for experimental data?  Perhaps start wto work with AF’s downscaled models of snowpack and soil moisture defecit now using exisiting plot data to start refining our list of desired bioclimatic variables?
8. 2011 Field Schedule
July 18 – July 29: Install equipment and common gardens at Teakettle.

August 15 – August 26: Install equipment and common gardens at “Figueroa Mountain (high elev. CR) site)

September 12 – Sep 23: Install equipment and common gardens at San Joaquin Experimental Range  (tentative)
Sept. 26 – Oct. 7: Install equipment and common gardens at Sedgwick Reserve (tentative)
9. Next steps

· Identify high elevation CR site

· Recruit postdocs for climate downscaling and installation of CR and SN field sites.

· Get the official “Go” from NSF and request to spend in advance

· Order weather/microclimate hardware and software (FD will consult with KR)
· Establish project wiki at UCSB

· Consultation between AH and AF regarding model domains, bias correction and ensembling.
