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Overview:

An emerging goal of ecological theory Is to have accurate
predictive power with the least number of starting
parametersNlarquet 2014). The predictive accuracy of
models over spatial and temporal scales is critically
Important as ecologists examine Eastistem topics,
Including the reintroduction of species. Here we present

Model Description:

here are mathematical relationships that allow our simulator to predict how an environment

will develop or react given certain numerical parameters. The relationships between these
growth patterns can be entered into a CSV species file given a simple formida: yhis

creates a unique species file. Spesigscific va
data driven, published scholarly sources.

.. : : : .. : S 1esS Ifi t Pi
preliminary work in using the spatially explicit model Vida PECIESSPELIIL patametet pon'cz':zsa
to accurately predict forest structure after 100 years. _

Vida uses specified world parameters and unique species " netosynthesis growth exponea)(  -0.46
files to create a growing, virtual forest. Each species file is Photosynthesis growth constabi)( 1.6
comprised of a series of growth formulas that are run Stem mass exponerg,) 1.0197
toget_h_er with several ecologicgl t_rends. These species Stem mass constar| 0.809
specific formulae create a realistic output of the way the

_ _ Young canopy mass exponeai)( 1.046

forest will grow and change. Although Vida has already

veen used to correctly parameterize an Abies Alba Young canopy mass constang) 0.0657
nopulation (Hammond ardiklas, 2009) the current focus Mature canopy mass exponea)( 0.8667
nas been shifted to replicating site in Oregon featuring the Mature canopy mass constang)( 0.133
Ponderosa PingJS-ME2). Stem diameter exponerss) 0.394
S Ite D eSC rl ptl O n y Stem diameter constarkis] 0.045

_ Young stem height exponeras) 9277

In 1915, the US\{I E2 site was completely clear cut. Young stem height constartt) 20139
Therefore, our simulator ran for 103 cycles (1:2048) and i
attempted to replicate the forest dynamics of the site. The ~ Mature stem height constaiti| 11125
large circular plot consists of four smaller circular plots 20m Mature stem height constaib) 28.959

In diameter. Trees with DBH of less than 0.2 meters were notable 1.Speciesspecific used to parameteri@énus ponderosa
considered (Law, 2008). Reliable, published growth records 9wt in simulations.

for this site are found for years 2001, 2006, 2008, 2012, and

2014 Ameriflux, 2015).

Figure 1. US'MEZ2 site location and dimensions; four subplots are located within
2UHIJRQYTY OHWROLXV ,CMEZ &ite. IE&ch Ordidr suboHis ZD6neters
In diameter.

Results:

Comparison of simulated UBE2 data to observed, literature data demonstrates that Vida is a
reliable tool for hindcasting growth. Validation of Vida use is now confirmed with two speciesp,

ues can be found in multiple ways by exploring

https://youtu.be/jXT8Ys5uzMs

~ If you are seeing this notification,
1 use the above QR code to access§ the
~ simulation video associated with this
~ research. The USME2 simulation
l ~ covers 103 years, since forest was
clear cut. |

Discussion:

Output CSV files allow for micr@nalysis of each species
Included in the analysis. Correctly hindcasting results
UHLQIRUFHY 9LGDYYV UHOLDELOLW\ WR
simulation results are within an acceptable range, averaging
Fgure2: TKH FRUH RI 9LGDYV JURIMK FDO FWi})hinw87R.2% - 10.16) of the matched published value. Since
growth, A is the projected area of a canopy, Mthe mass of a the Rindcasted results for the WEE2 site are within the
canopy, M is the mass of the abogzound woody components,  gcceptable range of the observed results, we conclude that
D¢ is the diameter of the trunk at ground level isithe height of Vida could be used for forecastin urnoses in this forest

the tree andis a given iteration of a simulation. All beta values g purp
(Ear_especiesspecificwhereasalphaval@ar(ewithina VWUXFWXUH 9LGDYVY DELOLW\ WR IRUF
certain range for all plants (Table 1) future work is focused on enhancing simulator capabilities and
accuracy of species files in order to give most accurate

redictions possible.

Abiesalba andPinusponderosain two different environments. Simulations were run on four .
different computers using the same code and parameters. Table 2 features the Ponderosa d the rature:
1)

comparisons. Marquet 3SDEOR $ HW DO 32Q Bi¢SHentB4BR70FROR J\
710. 2014.
2001 2006 2008 2012 2014 2) Hammond, Sean T. adiklas .DUO - 3(PHUJHQW 3URSHUWI
Avg. Height (m) 154 / 184 ) 18.015! Competing in Silico for Space and Light: Seeing the Tree from the
) R U H)dWhhal of Botan®6(8): 1430t1444. 2009.
Max Height (m) / / / 29[4] 23 82I 3) IDZ %HYHUO\ ( HW DO 37HUUHVWULDO FDUER
YHIHWDWLRQ VDPSOLQJFAD(Remé.RAWED VXEPLVVLR
5]
Trees/ha 325 / 339" / 486" 4)  "AmeriFlux Metolius Intermediate Pine/ USH ~
Basal area 24414 31.6 / / 52.15P) http://lameriflux.ornl.goYfullsiteinfo.php?si¢88. Retrieved October
2015.

Table 2: Simulated values (green, averages over four trials) compared to literature values felvite2 &ite (blue) 5) Law, Beverly E. Unpublished site survey data from 2014.



