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Temporal and spatial variability of Leaf Area Index
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Abstract: We investigated the temporal and spatial variability of Leaf Area Index (LA/) in a cool-temperate deciduous broadleaf
forest dominated by Fagus crenata, using LAI data derived from continuous monitoring of canopy-transmitted photosynthetically
active radiation collected from April-December 2014, 2015, and 2016. Mean LA/ in July—August in all years was approximately
4.55 m> m2. The onset of leaf flush in 2015 and 2016, which were characterized by warm springs, occurred approximately 10 days
earlier than in 2014. LAl measurements across 12 plots indicated that LA/ was as much as 2.3 times higher in lower altitude plots
than in higher altitude plots. In addition, the onset of leaf flush occurred earlier, and the end of leaf fall occurred later, in low-altitude
plots compared to high-altitude plots. In high-altitude plots, the onset of leaf flush generally occurred earlier as the percentage of
F. crenata in LAI increased.
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Fig. 1 Map of the study area showing plot locations.
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Fig. 2 Annual time series of Leaf Area Index (LAI) in the
WO plot.

BERAAMATZE 72-1(2021)

HRARE R o7, BEEMR LUV 5 LA O
L2 K-3al)B LY a2)iR L, 5°CUl LB I
15°CUL T OFBH AR Z K- 3 b)) LT b2yt AL
2014 4, <[ 2015 4, BT 2016 FOT—H ERT,
ARIZB O TREMORESIR (CT) 3L O%IEH D
FHSR (CTy 2L TFORI0EE L,

CTy
n
= Z max (Ti
=,
-Tt,0) (2)
n
CTd=Zmax (Tt —Ti,0 ) (3)
i=i,

ZIT, b FEREATHY, BEMTIE3IA LA, %IE
WTIE9OA 1AL L THIRETH Y, BEWTIZ5°C,
PEIEWCIE 15°C R AV V=, T 1345 B o BIHSRIR TH 5.
X-3al) (ZIVVT, 2015 4 & 2016 FEORRIERIAH I,
2014 FOHLD LD L ENSTLZ ENATEND,
X-3bl) 2BV VT, 2015 £ & 2016 FEDOFILORIRIL,
WHEDOLOEID HENI ENRTEND, ZOHKIZ
DT, 2014 EE DS 2016 EFNT Col=—=17
BRPFAELIZZ LT (1), 2015 8B L TN2016 4Fi2F

R-1. WOIZHITDEE - BET =/ 1 P—DRIEE
Table 1. Leaf phenology traits in the WO plot.

Leaf flushing Leaf fall Leaf Mean LAl
Year Duration Duration duration  in July-August

Start  End Start  End
(days) (days) ~ (days) (m’m?)

2014 12-May 29-May 17 7-Oct  29-Oct 22 170 434
2015 3-May 20-May'! 17 16-Oct 25-Oct™ 9 175 4.66
2016 3-May 19-May 16 17-Oct 11-Nov 25 192 4.64
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Fig. 3 Time series of (a) Leaf Area Index (LAI), and (b)
cumulative temperature in (1) March-May (left panels)
and (2) September—November (right panels).

Note: (b1) When daily mean temperatures were above 5°C, cumulative
temperature was calculated as daily mean temperature — 5. (b2) When daily

mean temperatures were below 15°C, cumulative temperature was
calculated as 15 — daily mean temperature.

103 —



£-2. 12HUNICBT DRE - BETY =/ v —DRMEE
Table 2. Leaf phenology traits in the 12 plots.
Altitude Leaf flushing . Leaf fall - Leaf duration LAI Percentage of
Plot m Start End Duration Start End Duration (days) ) 2 F. crenata in LAl
(days) (days) vs (m'm) %)
WO0 972 3-May 20-May 17 16-Oct 11-Nov 26 192 4.74 60.30
N1 968 3-May 18-May 15 26-Oct 9-Nov 14 190 4.79 49.90
El 964 5-May 16-May 11 14-Oct 14-Nov 31 193 277 42.72
S1 958 1-May 20-May 19 21-Oct 11-Nov 21 194 3.78 73.04
E2 939 4-May 17-May 13 24-Oct 16-Nov 23 196 5.05 51.18
N2 937 2-May 15-May 13 27-Oct 9-Nov 13 191 4.36 74.03
S2 936 28-Apr 12-May 14 15-Oct 6-Nov 22 192 3.99 87.11
w1 933 3-May 16-May 13 23-Oct 11-Nov 19 192 4.99 62.78
S3 870 8-May 24-May 16 18-Oct 13-Nov 26 189 3.79 14.81
w2 822 27-Apr 13-May 16 13-Oct 15-Nov 33 202 6.28 82.51
N4 793 27-Apr 16-May 19 27-Oct 17-Nov 21 204 5.98 74.45
N3 785 26-Apr 12-May 16 25-Oct 16-Nov 22 204 5.25 17.80
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Fig. 4 Relationships between Leaf Area Index (LAI) in the
12 plots and (a) altitude, (b) onset of leaf flush, and (¢) end
of leaf fall.
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