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Fig. 3. 555x455m digitized maps of the deciduous forest on Ogawa Forest Reserve (OFR), Japan, in (a) 1976, in (b) 1981, in (c) 198t
and in (d) 1991.1) Gap sites, 5x5m subplots in which there is no canopy higher than 15m, are plotted by black dots.
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Fig. 7. The gap-size distribution fr(s) for White Mountains
(WM), New Hampshire, USA from refl. 3. (In the ordinate of
Fig. 1 of ref. 3, 15 should be read as 50.) (a) The semilog plot of
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region where sizes are less than 30.
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est canopy dynamics of the Barro Colorado plot can, in fact, be regarded
as tha result of an Ising-ike model” [see Chapter 2). Using a simple set
of rules directly inspired by field data analysis, Katori et al. reproduced
some of the most interesting properties of the Barro Colorado S0 hectare
plot. In Figurs 7.17 the basic rules are described. Here two types of
states are allowed (as with the Ising modell: nongap points (here white
sgquares) and gap points [black squares, corresponding to canopy below
20 meters high].

Field data provided the estimation of the transition rates (indicated in
the figure below the arrows for each of the six possible cases). Hera d
is tha spontanecus creation of @ canopy gap (here d = 0.024), and &
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Figere 1.17  Basic rules defined in the Katoris er al. model. Gaps sites are
denoted by black circles.

indicates tha risk of falling trees due to the presence of neighboring geps.
Katori et al. use the simple (and sensible] approximation 8, = ki, whera
k=1.....4 8nd$ = 0276. This choica is based in tha cbesrvaBon
that the presence of nearest canopy geps strongly increases the fall of
neighboring trees either by direct physical effects or because of the strong
modifications of local microclimate. The model is completed by introducing
a transition rate from a canopy gap point to & noncanopy point due to tree
growth (b=0.177).
The dynamics of this model give quite good results. But Katori et al,
go o step further and show that in fagt, this model is equivalent to an Ising
to . They estimated the appropiate temperature for
the | configuration consistent with Barro Colorado data. An
example of the similarity between the lsing model and its rainforest coun-
terpart is shown in Figure 7.15b, to be compared with Figure 7.15a (from
Katord et al,, 1988). The quantitative agreement betwsen both plots can
be shown by means of fractal measures or by plotting the size distribution
of canopy gaps. The later is shown in Figure 7,16, where both field data
and simulation are shown. These results give strong support to the early
conjecture that rainforest dynamics take place close to critical states, ™
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Table 1: Listof the parameters K and h which are chosen
to satisfy the correlation equalities for BCI in 1983 and for
OFR in 1976, 1981, 1986 and 1991,

Data K h
BCI(1983) | 0.350 | 0.043
OFR(1976) | 0.414 | 0.052
OFR(1981) | 0.428 | 0.039
OFR(1986) | 0.410 | 0.058
OFR(1991) | 0.559 | -0.023

0.1 SN
0.08 | FR(1986)
0.06 | |
. *—OFR(1976)
el | Bo] "OFR(1981) 1
= 0.02 ¢ 4
u. e i ———r— e SyE——
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006 L
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K

Fig 4: Plots of the results in Table 1 on a parameter plane
(K,h). All plots are located near the critical point {K.,0).
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Table 2: List of the parameters K and h for OFR in Euldu} ;"i 2

986 ,which h o sati - i ualiti »
:n the cnlr:.ﬂ;::n:i:l:t:ff:ann:;fzn: ui::;rt?i:t:t:hcqvnllll;::: h't &.
threshold.
Threshold [m] | K h
12 0.521 | -0.010
13 0.474 | 0.030
14 0.411 | 0.104
15 0.410 | 0.058
16 0.382 | 0.064
17 0.367 | 0.051
18 0.365 | 0.024
19 0.371 | -0.005
20 0.397 | -0.037
21 0.421 | -0.044
0.1 f *14
0.08 | ) ﬁ ﬁ & ?“ 4
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Fig. 9: Plots of the results in Table 2 on a parameter
plane (K,h). The numbers associated with dots indicate
the values of threshold height [m]. All plots surround a

critical point (K .,0).
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