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Introduction

The Long Island Central Pine Barrens (LICPB) represents a unique ecosystem embedded in some of the most urbanized landscapes in the US-- Long Island and adjacent New York City. A diverse mosaic of pitch pine and oak forests, coastal ponds, marshes, grasslands, and streams, LICPB overlies Long Island’s freshwater aquifers and helps to purify drinking water. LICPB depends on periodic fires for its renewal and it is a good example of other pine barrens ecosystems in the Northeastern US (U.S. Geological Survey). Fire is needed to release nutrients, trigger germination of seedlings and eliminate competing species, increase food availability, and provide spaces for a diversity of wildlife to inhabit those areas (Forman & Boerner, 1981; Dovciak et al., 2013; Lee et al., 2018).
Despite its importance, LICPB is currently threatened by catastrophic wildfires due to fuel accumulation as forests become denser following decades of fire suppression (Olsvig et al., 1979; Jordan et al., 2003). When fire suppression occurs, the leaf litter and fallen trees become fuel making the forest liable to ignite and cause irreversible or long-term damage to the forest and human properties, ca. $8.6 billion/year in direct property loss in the US (NESEC. n.d; Hiers et al., 2020).  Unfortunately, wildfires and forest regeneration failure are expected to increase as the regional climate becomes warmer and drier due to climate change and urban heat island effects associated with urban sprawl (Brown & Johnstone, 2012; Fairman et al., 2018; Stevens‐Rumann et al., 2018). At present, the complex relationships between fire, forest structure, and climate in the LICPB and other fire dependent ecosystems remain poorly understood due to a scarcity of detailed historical information (Marschall et al., 2016). Paying closest attention to both, fire history and patterns of climate on small areas (microclimate) and the relationship among these two, could contribute to determine vegetation dynamics in the LICPB and inform management, conservation, and restoration strategies for this rare ecosystem. 

Summary of Proposed Work

a. Resurvey 42 forest health monitoring plots and quantify vegetation changes across the Long Island Central Pine Barrens (LICPB) since the first survey done in 2005-2006. 
b. Monitor microclimate across the LICPB (using temperature sensing iButtons) to understand how the forest cover affects local and regional air temperature and how climate may in turn affect the ability of pine barrens forest to maintain themselves in the context of warming climate. 

Work Completed
We were able to survey the remaining 42 Forest Health Monitoring plots and establish 10 new plots in burned areas across the LICPB (Figure 1). I planned the field work, organized the data entry process, trained, and supervised the field interns, and worked in the field while making sure all field interns comply with COVID-19 guidelines. During half summer there were three teams of two, two dedicated to completing the surveys and one to find or locate the plots and mark them for the other two teams. The last part of the summer was mostly dedicated to completing the surveys and data entry which was accomplished by a team of two interns and myself. In the beginning of the summer, I managed to work on my own after the field survey to prepare the climate sensors setting and place them in 38 plots across the LICPB (Figure 2). Below there is a summary of the steps we followed on the data collection: 
· Find the plots, locate witness tree, and take photos of the plot
· List all flora & fauna encountered in the plot
· Estimate cover and average height by strata
· Note micro-topography, slope, and aspect
· Mark and set up starting points of the 10 line transects
· Take point cover, litter, and duff depth
· Set up 4 belt transects 
· Count all seedlings and saplings, record presence of deer browsing
· Measure trees, downed wood, and count dwarf pine genets (if applicable)
· Enter data on Google sheets to transfer them later to Database

For the microclimate monitoring, I followed the following steps:
· Locate the plots (a subset of 38 plots according to forest type, see Table 1) 
· Place 2 sets of 2 iButtons per stake/plot, one set at 1 m and another set at 0.5 m from the ground (Figure 5)
· Leave iButtons in the field for a period of 2 months (from mid-July to mid-September)
· Collect iButtons and stakes from the field at the end of the summer 
· Download the data from the climate sensors
	
Table 1. Climate sensors locations
	Forest Type
	Number of plots sampled
	[image: Tags]

	Coastal Oak
	9
	

	Oak-Pine
	11
	

	Pine-Oak
	8
	

	Pitch Pine-Scrub Oak (SO)
	10
	


[image: A map of new forest health monitoring plots established in burned areas across the L I C P B.]









Figure 1. New Forest Health Monitoring plots established in burned areas across the LICPB.

[image: A map showing plots with climate sensors across L I C P B.]





















Figure 2. Plots with climate sensors across the LICPB.



Results
Firstly, the preliminary results indicate that the average temperature recorded with the iButtons across the LICPB from the months of July to September was  21.6 °C (70.9 °F). This result is closely the same as the average recorded by the weather station at Brookhaven National Laboratory (BNL Meteorological Services) 21.7 °C (71.1 °F). The records from BNL were taken from the sensors located 2 meters above the ground, one meter higher than the sensors examined in this study (Table 2). 
Table 2. Average temperature recorded across the forest types 
	Forest Type
	Temperature (°C)

	Coastal Oak
	21.87465301

	Oak-Pine
	21.77796022

	Pine-Oak
	21.34657254

	Pitch Pine-Scrub Oak (SO)
	21.28934131



[bookmark: _Hlk58376812]Secondly, after graphing the average mean values by forest types we observed a minimal difference between the highest and lowest average temperatures (0.6 °C); Coastal Oak and Oak-Pine forests showing the highest values and Pine-Oak and Pitch Pine- Scrub Oak showing the lowest temperature. When comparing these values with canopy cover (%) in those forests we observe the same trend. Coastal oak and Oak-Pine forests have the highest canopy cover and Pine-Oak and Pitch Pine-Scrub Oak are characterized  for being more open. This result is unexpected, since we would expect that more canopy cover would lead to lower temperature in the understory and that the more open forests would be warmer, but this is not what these initial results show. A possible explanation for this could be that pine dominated forests generally have an evident layer of shrubs between 2-5 meters tall and this might provide a fresher microclimate meaning lower temperatures near the ground. 
[image: A graph showing average temperature recorded from sensors . Y-axis shows temperatures in centigrade. X-axis shows the forest types across the L I C P B.][image: A graph showing canopy cover on the L I C P B. Y-axis shows the percentage and X-axis shows the different forest types.]Figure 3. Avg temperature recorded from sensors                            Figure 4. Canopy cover percentage

[image: Climate sensor at Pine Oak Forest][image: Climate sensors in Pitch Pine Scrub Oak][image: Climate Sensor in Coastal Oak][image: Climate sensor in Oak Pine
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 Figure 5. Climate sensors across the four Forest Types



Future Work
[image: Joanna Pinto (far right) with three female interns who helped on this work. All 4 females are wearing a mask.]	It is important to mention that due to the global pandemic (COVD-19) there were a variety of challenges added to other unknowns we may normally face when doing fieldwork. For example, late start of the data collection (in July as supposed to early June), adjustment to physical distance, wearing masks in the field, and make recurrent breaks to hand sanitize and disinfect the instruments. We also had to stop the field work for several days due to COVID-19 concerns so this and adjusting to new field work logistic contributed to finish much later than originally planned (in early November as supposed to late August). Under these conditions data analysis is still in process. Photo to the right: me (far right) and the three female interns who helped on this work. 
The results shown in this report are preliminary and will continue to develop as part of my doctoral dissertation. Perhaps the most important accomplishment of this summer is that we were able to finish the data collection successfully (a work done last year with 8 interns) in midst of a global pandemic. 
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