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Tree census in the Shozawa basin of the Takaragawa Experimental Watershed

MURAKAMI Shigeki”*, KUBOTA Tayoko” and SAWANO Shinji*¥

Abstract

Since 1937, water yield has been measured in the Takaragawa Experimental Watershed located at a
headwater region of the Tokyo metropolitan area. Annual precipitation is 2124 mm (average from 1938
to 1957), and maximum snow depth about 2 m at the outlet of the basin. The Takaragawa Experimental
Watershed consists of the Honryu (1905.66 ha) and Shozawa (117.90 ha) basins. Though three sub-
basins were set up in the Shozawa basin in 1957, all of them are now closed. The watershed was
established with the aim of clarifying the relationship between forest felling and water yield; thus a tree
census was conducted prior to forest usage, especially in the Shozawa basin, which has been regarded
as the standard basin in the Takaragawa Experimental Watershed. The Shozawa basin was clear-cut
by 1963; as was about half of the Honryu basin. After cutting, new forest stands were formed in both
basins from planting and/or natural regeneration. Though the influence on runoff of forest cutting and
regrowth was detected and has been analyzed, no tree census was conducted during the period of tree
regrowth. Therefore, we carried out a tree census at four plots in the Shozawa basin, and also utilized
leaf area index (LAI) measurements using a Plant Canopy Analyzer (LAI-2000). The four plots include
three kinds of forest: broad leaved secondary forest, planted Cryptomeria japonica with broad leaved
secondary forest (two plots), and planted Larix kaempferi with broad leaved secondary forest. The
positions of all plots were surveyed from datum points to allow for future resurveys. The stem volume
we obtained in the plots with the two mixed stands of planted C. japonica and broad leaved secondary
forest was nearly equal to that of the natural forest that had been measured in 1935. In both studies, the
stem volume decreased with altitude, with the rates of decease in volume being almost the same.

Key words : Takaragawa Experimental Watershed, Tree census, Leaf area index, Plant Canopy
Analyzer
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Dependency of volume on altitude
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@: Ridge (measured in 1935), M: Trough (measured in
1935), O: Mixed stands of ~Cryptomeria japonica and broad
leaved secondary forest (this census, plot 2 and 4),[1: A
broad leaved secondary forest (this census, plot 1), and a
mixed stand of Larix Kaempferi and broad leaved
secondary forest(this census, plot 3)
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Photo. 1. FIIRA RV OEEII0mM RN GEFEE RS

The left bank of Shozawa seen from the right bank ridge at 1100 m
WHIFAE A D E—27131225m () . 25 OFEHIZ1165m OB HISE (7 a > 3, 4) 23D, 199644 7 i,
The highest peak is 1225 m (Nekoyu). The flatland, Yachidaira 1165 m, where plot 3 and plot 4 are located is on the left. Taken

in Apr 1996.
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Table 1. 7' & > b ONLE & HEE
Locations of plots and their outlines
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Zay b A=A W Fr o> B S WEOREL LD O
&5 RZSIN B feE A IRV i IR 156 F4
Plot No. Forest type Altitude Inclination Plot area Datum point Creeping distance Magnetic
from a datum point  azimuth
m ° m? m °
1 TRFERST Z K 946 39 77.8 S5 oo e o 3AE 63.5 345
Northern prop of a
Broad leaved secondary forest pylon
2 A K o RIER IR 889 27 89.1 & O D 3k 31.0 165
Cryptomeria japonica and Southern prop of a
broad leaved secondary forest pylon
3 T T~ - IRBERT R 1165 0 100.0 N 50.0 50
Larix kaempferi and broad Rain gauge
leaved secondary forest
4 AR o JRFER IR 1165 0 100.0 MR 12.2 190
Cryptomeria japonica and Rain gauge

broad leaved secondary forest
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Photo. 2 giﬂliiﬁﬁﬁ)iiﬁéﬁ)E>§1ﬁ:%ﬂﬂﬂﬁﬁﬁ§0)ﬁiﬁiéé
7373
A pylon in the Shozawa basin seen from the
opposite bank of Honryu
EEE THORMIZZENZEN T B Yy F1ET B Y b
2%7~9, 199510 A ¥,
Upper and lower arrow represent plot 1 and plot 2,
respectively. Taken in Oct 1995.

o

s _.:1.& ”.. s - B—1
Photo.3 7'm v h3DOMI

Stand conditoin of plot 3

199645 A k52

Taken in May 1996

[ A .
Photo. 4 71 v MOMKI
Stand conditoin of plot 4
199645 A 52
Taken in May 1996
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EUE TIZ RS TH D . FFk. ML L LAIA KA
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Table 2. 7' & v BB Z A 7 Bl A TR A R

WPREND, ST, R (LAD [IRFEHE IZET
BIBRICH D Z & H (KH1996) . LAID NI & %
MEOHWLY B TFHRIND,

Sk, TOHLOMBLERLOBBRBLED XD ITHER
T o0 WELOBBEZMTT2HEANDL G, ZEH
DIEAEZAL 2 AT DR 6 bER AR - 5,

S HIT, A OFRARER & 22 PG E ) S HFHE S D
fli, fim, MEREDOT—% LAEGDbENIE, IR
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B

Tree census data of each plot categorized by forest type.

A=A ks A7 S5 B s LR AL RS & 2R ~TZ—=v WOEE T
Y EpaUEZy
Plot No. Forest type Average diameter  Average tree  Average height Stem volume Volume per Stand Number
at breast height height of live branch ha density of trees
cm m m m® m® ha'l trees ha!  surveyed
1
A 9.3 6.9 3.7 0.80 123 3603 28
2
B" 15.0 7.8 2.2 237" 266" 1683 15
B-1 12.8 6.9 2.0 0.72 81 1235 11
B-2 21.1 10.1 2.8 1.64 184 449 4
3
(o 8.2 5.2 2.4 0.39 39 2600 26
C-1 19.5 10.7 4.9 0.38 38 300 3
B-2 6.7 4.5 2.1 0.01 1 2300 23
4
B* 10.8 3.6 2.5 1.317 1317 3900 38
B-1 13.4 6.4 2.3 1.20 120 2300 22
B-2 7.2 4.8 2.6 0.12 12 1600 16
Ar JRIERT AR B-1: A¥ DA

Broad leaved secondary forest
B: A - JRBEM AR

Cryptomeria japonica and broad leaved secondary forest

C: T~ « JRBERT Z AR

Larix kaempferi and broad leaved secondary forest

Cryptomeria japonica only
B-2: [REERT Z IR D I

Broad leaved secondary forest only
C-l: ho~YDHh

Larix kaempferi only

Y OHMZ A FBIEB-1EB202 520 | BKEZ A FCIEC-1EB22 54 %, D7, B-1, B-2, C-10oRIZEHFR L3

BHRLE,

C-1 were also shown.

Forest type B consists of B-1 and B-2, and forest type C dose C-1 and B-2. Therefore, the measured values of B-1, B-2, and

TR Y A TBOMILE CH OB A TB-1EB-2, FIEC-1EB2LDFNCELL 2V, THUESEIZ OV TS L

AZET>TNDDTH D,

raw. This is because these values are rounded off.

The value of forest type B is not equal to the summation of values for forest type B-1 and B-2, or C-1 and C-2 in the same

B AT S 25835, 2003
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Table 3. 7" v » b BIME PR B 48 A F8 2 4 R

Tree census data of each plot for each tree.

213

Fry k1 IRZER R
Plot 1 Broad leaved secondary forest
181 e My E A 18t EECF & s
Species Diameter at breast Tree height Height of live branch Volume
height
cm m m m®
I XFT 19.2 11.7 6.5 0.1577
Quercus crispula 11.4 9.6 7.5 0.0474
11.2 9.6 7.5 0.0458
10.6 8.2 6.5 0.0022
7.4 8.7 5.5 0.0014
10.2 10.1 7.5 0.0029
15.4 10.7 5.7 0.0944
9.2 9.8 7.5 0.0023
10.6 9.9 3.3 0.0030
9.6 10.2 5.2 0.0027
10.6 10.2 7.8 0.0032
aANYFIHTT 5.8 4.6 2.9 0.0004
Acer sieboldianum 6.6 4.6 2.2 0.0005
7.2 6.3 2.7 0.0008
14.4 9.7 2.1 0.0754
29.0 15.7 4.2 0.4662
Vay~r 5.2 3.4 1.7 0.0003
Clethra barvinervis 5.0 4.6 3.6 0.0004
44 4.5 3.2 0.0003
5.0 3.3 0.5 0.0002
~ %7 5.6 1.4 0.1 0.0001
Hanamelis japonica 4.2 1.0 0.4 0.0001
5.8 1.7 0.8 0.0001
A ¥ 5.4 4.8 0.6 0.0070
Cryptomeria japonica 7.4 5.4 1.9 0.0137
9.6 5.9 3.2 0.0236
T HTT 7.3 3.7 1.6 0.0004
Acer nipponicum

avr T 6.8 4.8 2.4 0.0005

Acanthopanax sciadophylloides

Bulletin of FFPRI, Vol.2, No.3, 2003
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Tuy b2 AR o JREEM WA
Plot 2 Cryptomeria japonica and broad leaved secondary forest
fotfi JRENERCS g AR & R
Species Diameter at breast Tree height Height of live branch Volume
height
cm m m m®
A X 13.4 4.0 2.2 0.0277
Cryptomeria japonica 16.2 8.4 2.6 0.0866
12.2 7.2 1.7 0.0437
6.2 3.2 1.5 0.0059
11.6 6.1 1.2 0.0334
174 10.1 2.7 0.1202
94 6.4 1.6 0.0247
10.0 5.4 1.1 0.0232
17.6 11.7 2.0 0.1435
214 12.0 5.3 0.2110
54 1.9 0.5 0.0027
IXFZ 47.6 18.0 2.6 1.3663
Quercus crispula 25.2 12.1 4.4 0.2760
NI TR 6.0 5.1 1.7 0.0005
Styrax shiraiana

KA * 5.6 5.1 2.6 0.0005

Magnolia obovata
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Rhus trichocarpa

Zry b3 KT~ REEM R
Plot 1 Larix kaempferi and broad leaved secondary forest
fof e i v LA Ht e BT & ZRi
Species Diameter at breast Tree height Height of live branch Volume
height
cm m m m®
FAEIY 5.6 4.6 2.2 0.0004
Acer amoenum 5.8 4.6 2.2 0.0004
6.2 4.5 2.1 0.0004
5.0 4.3 2.7 0.0003
5.2 4.5 1.9 0.0004
6.0 4.0 1.8 0.0004
5.0 4.0 1.8 0.0003
5.8 5.0 1.9 0.0005
5.0 3.7 1.2 0.0003
7F 6.0 3.9 1.5 0.0004
Fagus crenata 9.0 5.4 2.3 0.0009
6.6 4.7 2.4 0.0005
8.0 6.0 2.6 0.0009
6.6 6.0 2.6 0.0007
9.8 5.1 1.8 0.0009
6.8 3.4 1.8 0.0003
9.0 3.3 1.0 0.0004
hT=Y 27.8 12.1 5.5 0.3568
Larix kaempferi 17.4 10.3 4.5 0.0130
134 9.7 4.6 0.0067
KA/ * 7.8 4.1 2.5 0.0005
Magnolia obovata 8.2 6.7 3.7 0.0011
av 7T 5.8 2.9 1.2 0.0002
Acanthopanax sciadophylloides 7.6 4.1 1.8 0.0005
TYHTT 7.2 4.9 2.4 0.0006
Acer nipponicum
Y~y 5.4 3.8 1.9 0.0003
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ey k4 AR o JRIEM A
Plot 4 Cryptomeria japonica and broad leaved secondary forest
Fof e T v B PR Ht & AR & M HE
Species Diameter at breast Tree height Height of live branch Volume
height
cm m m m?
A X 11.2 3.8 1.0 0.0189
Cryptomeria japonica 17.2 6.5 2.0 0.0736
10.4 5.4 3.4 0.0248
6.0 3.6 2.9 0.0063
18.4 9.6 1.9 0.1261
14.6 8.9 2.9 0.0761
15.2 7.5 3.5 0.0683
11.6 6.4 1.7 0.0351
15.0 8.6 4.2 0.0771
7.2 4.5 2.3 0.0109
9.0 4.8 2.5 0.0171
10.2 6.1 2.4 0.0271
13.2 6.1 2.8 0.0423
18.0 8.9 3.0 0.1118
14.4 7.0 3.1 0.0575
17.0 6.8 2.0 0.0755
15.2 5.8 1.5 0.0519
7.2 4.6 1.6 0.0111
10.2 4.9 1.0 0.0217
18.8 6.9 1.8 0.0923
18.2 7.1 1.9 0.0896
17.6 6.8 1.9 0.0805
avr7T T 6.4 5.1 2.6 0.0005
Acanthopanax sciadophylloides 5.4 2.6 1.6 0.0002
6.0 4.0 2.5 0.0004
7.0 5.8 4.2 0.0007
6.4 5.0 3.4 0.0005
6.0 5.1 3.6 0.0005
6.6 3.9 2.2 0.0004
6.0 5.1 2.6 0.0005
8.0 5.8 2.8 0.0009
T AEE 5.8 3.5 1.8 0.0003
Fraxinus lanuginosa 5.0 3.5 1.8 0.0003
7.4 4.2 2.4 0.0005
Ny ay)F 18.4 8.7 3.4 0.1091
Salix bakko 8.4 5.4 2.4 0.0008
FAEI Y 5.2 4.8 2.5 0.0004
Acer amoenum
Y~y 6.4 3.6 2.0 0.0003

Rhus trichocarpa
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Table 4. HEHfE 4 (LAD & BAZ2RE
Leaf area index (LAI) and fraction of sky

visible
vy N5 1 2 3 4
Plot No.
LAI (m? m?) 4.4 3.7 2.1 2.5
LAIO 2 #e g 7= 0.13 0.22 0.38 0.33

Standard error of LAI

BA 2% B 0.02 0.04 0.16 0.11
Fraction of sky visible

HIEH 2000 Oct 5 KA - hbE
Date Weather : clear sky
51 A Sk
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