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Dynamics of dead trees in a secondary deciduous broadleaf forest
Takuo NAGAIKE!

'Yamanashi Forest Research Institute

Abstract: A 20-year survey of a deciduous broadleaf secondary forest in northern Yamanashi Prefecture, consisting of Quercus
crispula and Betula platyphylla, revealed the process from live trees to dead trees (fallen trees and snags) and the volume of wood
supplied from snags to the ground. The dominant species shifted from B. platyphylla to Q. crispula in terms of both tree density and
total basal area at breast height. In terms of basal area growth at breast height, Q. crispula far exceeded B. platyphylla. B. platyphylla
accounted for most of the dead trees that occurred during each survey period, and most of the dead trees that occurred as snags. The
size of B. platyphylla snags at each survey period had increased in both tree height and diameter at breast height, and the snag
volume had also increased. Snags were often supplied to the ground after dying, decreasing in height. The volume of wood supplied
to the ground from snags was approximately 4 m*/ha per year.
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Table 1 Outline of stand structure in the study plot

SAREEETAR) /ha

2004 2009 2014 2019 2024
ShoN 484.4 411.1 286.7 237.8 144.4
X5 2378 2378 233.3 228.9 2244
Z D4 157.8 153.3 226.7 231.1 280.0
&5t 880.0 802.2 746.7 697.8 648.9
S EE S (I KR) m’/ha
2004 2009 2014 2019 2024
P22 ZA 13.3 12.3 9.9 9.1 6.2
B ] 6.3 74 8.4 96 10.9
Z D4 5.2 5.7 6.2 6.3 6.9
&5t 24.9 254 24.4 25.0 24.1
THMSEREEIAR) cm
2004 2009 2014 2019 2024
P22 ZA 18.2 19.0 20.5 216 230
=XF5 17.6 19.1 205 22.1 23.9
Z0fth 16.0 17.7 16.7 13.8 15.5
21K 18.0 19.0 18.6 19.3 19.0
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Fig.1 Basal area growth of Quercus crispula and Betula
platyphylla between 2019 and 2024
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Fig.2 Density of newly occurred dead wood in each census

period
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Fig.3 Snags density of Betula platyphylla by time of occurrence

in each census time
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Fig.4 Height and diameter at breast height of snags of Betula

platyphylla in each census time
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Fig.5 Stem volume of snags
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Fig. 6 Changes of height of Betula platyphylla snags occurred
in 2009
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Fig. 7 Volume provided on ground surface from snags in each

census period



51 3R

(1) Aakala T, Storaunet KO, Jonsson BG, Korhonen KT (2024).
Drivers of snag fall rates in Fennoscandian boreal forests.
Journal of Applied Ecology 61: 23922404

(2) Barrett TM (2014) Storage and flux of carbon in live trees,
snags, and logs in the Chugach and Tongass national forests.
U.S. Department of Agriculture, Forest Service, Pacific
Northwest Research Station General Technical Report PNW-
GTR-889.
https://www.fs.usda.gov/pnw/pubs/pnw_gtr889.pdf
(2024.11.1 BIR)

(3) Hararuk O, Kurz WA, Didion M (2020) Dynamics of dead
wood decay in Swiss forests. Forest Ecosystems 7: 36

(4) Kawanishi A, Sakai Y, Ishizuka S, Hashimoto S, Komatsu
M, Imaya A, Yamashita N, Hirai K, Furusawa H, Aizawa S
(2024) Increased deadwood carbon stocks through planted
forestry practices: insights from a Forest Inventory Survey in
Japan. Carbon Management 15: 2315087

(5) Lutz JA, Struckman S, Germain SJ, Furniss TJ (2021) The
importance of large-diameter trees to the creation of snag and
deadwood biomass. Ecological Processes 10: 28

(6) McComb W, Lindenmayer D (1999) Dying, dead, and down
trees. In Maintaining biodiversity in forest ecosystems.
Cambridge Univ. Press 335-372 Edited by Hunter ML.

(7) AT - I - TR KL (2021) i 7
VR B Lo TR TR BRI DR SEER D A B S K OY
BFRELZD LT LMEROE. FARK AR
103: 291-296

(8) RHELT (2014) FRAAERERDLARIEHERHTI1T D4
FEARDAEE LI, BIREFOLEEE Wkt 60-
65 MIAREFRH

9) FuelE (2015) BB I N2 T U 2R IKICES
T2 10 FRIOMENRE. (LB ERFFETHFFEHR
& 34:5-8

(10) Oberle B, Ogle K, Zanne AE, Woodall CW (2018) When
atree falls: Controls on wood decay predict standing dead tree
fall and new risks in changing forests. PLoS ONE 13(5):
e0196712

(11) Oettel J, Zolles A, Gschwantner T, Lapin K, Kindermann
G, Schweinzer KM, Gossner MM, Essl F (2023) Dynamics
of standing deadwood in Austrian forests under varying forest
management and climatic conditions. Journal of Applied
Ecology 60: 696-713

(12) Rz (2005) EREFHITIEIC L DIEM OERE &
FEFEDE R AAARE 26 55:117-124

92

(13) Onodera K, Tokuda S (2015) Do larger snags stand longer?
—snag longevity in mixed conifer-hardwood forests in
Hokkaido, Japan. Annals of Forest Science 72: 621-629

(14) Strukelj M, Brais S, Quideau SA, Angers VA, Kebli H,
Drapeau P, Oh SW (2013) Chemical transformations in
downed logs and snags of mixed boreal species during
decomposition. Canadian Journal of Forest Research 43: 785-
798

(15) HEEAR T (1971) FRADERE . FHELE, HIT,
331pp



