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Monitoring of Acidic Precipitation’s Effects on Forest Ecosystems
- Tree Census, Vegetation and Soil Profile Data at Two Subalpine Forest
Plots in Mt. Ontake, Nagano Prefecture, Central Japan -

SAKAI Hisao"*, SENGOKU Tetsuya”, HARA Mitsuyoshi”, MORISAWA Takeshi”,
TAODA Hiroshi”, IWNAMOTO Kojiro”, ARAI Kuniyuki® and OZAWA Takahiro”

Abstract

Two types of subalpine forest at Mt. Ontake (Nagano Prefecture, central Japan) were studied, toward
understanding their states. It was believed that the effects of acid deposition would appear most rapidly at
the upper limit of the subalpine range. Tree size (height and DBH), vegetation and soil were investigated
in two circular plots (radius 17.85 m, 1000 m?), one set up in a Tsuga diversifolia-Piceaa jezoensis var.
hondoensis forest and the other in an Abies veitchii-Pinus pumila scrub forest. In the Tsuga diversifolia-
Picea jezoensis var. hondoensis plot, Abies veitchii was not present, even though this species is common in
most of the subalpine zone at Mt. Ontake. Tsuga diversifolia and Picea jezoensis var. hondoensis accounted
for more than 90 % of the tree count in the plot. The soil was moderately moist, dark brown forest soil
(dBp) derived from volcanic ash. Abies veitchii-Pinus pumila scrub is sparse and open. It grows in slightly
wet, dark brown forest soil (dBg) derived from volcanic ash. Abies veitchii 1 to 4 m in height and Pinus
pumila less than 1 m in height were the dominant species. In the Abies veitchii-Pinus pumila scrub, Tsuga
diversifolia and Picea jezoensis var. hondoensis were distributed sporadically. Subsurface water was seen
in a shallow place 55 cm deep in the soil profile. The shallow groundwater level led us to conjecture that
the Abies veitchii were becoming scrub trees.
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Table 1. I XY H— bYbeMICHBIT 2 HAHFESE
Tree census in Tsuga diversifolia-Picea jezoensis var. hondoensis forest
E¥H Nagano Pref.  Researcher : HARA Mitsuyoshi
Map name(_1/25000) : {7 &5 Ontakekogen
No. Species Height  Girth DBH No. Species Height  Girth DBH
m cm cm m cm cm
/N 1 aRAVH 12.7 115.6 36.8 P 15 aXYH 8.3 60.0 19.1
/N 2 aRXVH 11.7 120.9 38.5 K 101 7AEYRERESY 122 66.9 213
/N 3 IR 2.0 18.5 5.9 KM 102 +ore 12.2 69.7 22.2
/M 4  aRXVH 2.5 18.8 6.0 KM 103 I XUH 15.3 112.7 35.9
/N 5 IR 5.0 22.6 7.2 KM 104 IXUH 12.2 80.4 25.6
/N 6 TJAYH 9.6 67.5 21.5 KM 105 hFoe 14.9 126.5 40.3
/N 7 FY b 16.2 129.7 41.3 K 106 aAYH 9.8 71.0 22.6
/N 8 I 4.1 24.2 7.7 KM 107 aRxXYH 133 143.8 45.8
/N 9 YIYRYXY 2.4 8.5 2.7 K 108 Fot 14.4 111.5 35.5
/M 10 oy yNF 1.6 0.9 0.3 KM 109 T XUH 10.6 76.3 24.3
/M 11 e/ wyns+ 1.8 1.6 0.5 KM 110 Foe 14.7 137.2 437
/N 12 TXYH 13.0 105.8 33.7 KM 111 I XUH 10.5 110.8 35.3
/N 13 Frotk 16.4 136.3 43.4 KM 112 aAUH 13.9 170.8 54.4
/N 14 aXYH 12.2 106.1 33.8 KM 113 axvH 12.8 161.7 51.5
/N 15 aXYH 14.1 134.4 42.8 KM 114 axXYH 11.1 187.8 59.8
/N 16 JXAYH 13.0 88.5 28.2 K 115 aRxAYH 13.2 110.2 35.1
/M 17 axXvH 13.0 110.5 352 KM 116 +or 17.1 167.4 53.3
/N 18 aAVH 9.4 83.2 26.5 KM 117 I XUH 13.2 106.1 33.8
/N 19 HIHYRyHY 1.8 1.3 0.4 KM 118 I XUH 10.1 74.1 23.6
Y 1 aAYH 10.4 84.2 26.8 XM 119 bore 16.7 113.0 36.0
g 2 FY b 16.3 156.4 49.8 K 120 aAYH 11.7 86.4 27.5
R 3 aXYH 12.4 91.4 29.1 K 121 Foe 16.7 133.5 42.5
Y 4 TIN 3.8 23.6 7.5 K 122 aRxXYH 10.1 103.0 32.8
US| 5 IR 43 21.4 6.8 KM 123 aXUH 9.6 92.6 29.5
T 6 aARAVH 12.6 116.2 37.0 KM 124 Foe 16.1 126.9 40.4
Y 7 OAYH 10.1 61.9 19.7 KM 125 aRAUH 8.5 94.2 30.0
Y 8 FY b 17.0 148.5 47.3 KM 126 aAYH 9.5 131.9 42.0
Y 9 aRAVH 11.4 110.8 353 KM 127 axAYH 9.4 88.9 28.3
R 10 JXAYH 14.5 146.3 46.6 K 128 kot 12.4 99.9 31.8
Y 11 JxvH 14.1 73.5 23.4 K 129 aRxXYH 8.0 67.2 21.4
US| 12 Fvr 11.8 115.6 36.8 KM 130 I XUH 10.3 67.8 21.6
g 13 aAVH 9.0 69.4 22.1 KM 131 Foe 13.6 111.5 35.5
rH 14 TaXYH 8.1 78.8 25.1 KM 132 FFHASER 3.8 76.3 243

>IN Abies veitchii, A AV 7} . Tsuga diversifolia, b7 &  Picea jezoensis var. hondoensis,
TAEY R R | Abies mariesii, 751~ R © Sorbus commixta,
YIY RO R . Enkianthus  campanulatus, ¥ 717NY V) NF © Eyonymus macropterus

Plot sizes: Small circle (/M) is 200 m*. Mid-sized circle ( F'F9 ) is 400 m*. Large circle ( XF) is 1000 m.

Table 2. XY H— ULt BHEEHES

Vegetation survey in Tsuga diversifolia-Picea jezoensis var. hondoensis forest

EP 2 Nagano Prefecture

Map name( 1/25000) : filEE = 5 Ontakekogen

CNIES T B9 214 Species found in the small circle)

Research Date  Sep. 13th, 1995

Researcher : SENGOKU Tetsuya

Species name Dominance Species name Dominance
I AV H (Tsuga diversifolia) 4 Y9 R X (Enkianthus campanulatus) 2
k7 & (Picea jezoensis var. hondoensis) 3 v 1Ny Y NF (Euonymus macropterus) 1
> I (Abies veitchii) 2 FF+ 5= R (Sorbus commixta) 1
A PY (Sasa senanensis) 5
Y)Y 7 (llex rugosa var. hondoensis) 1

(FPAETHID T HB L 72 Hi¥14 Species newly found in the mid-sized circle)

None

CKMES Tl THIBI L 7214 Species newly found in the large circle)

None
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Table 3.
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SAKAI H. et al.

Soil profile description in Tsuga diversifolia-Picea jezoensis var. hondoensis forest

111 Profile No. :

113 Date : Sep. 13, 1995

115 Soil Unit :

117 Elevation : 2,120m

118 Map sheet No. : Ontakesan,
Ontakekogen

12 Soil Classification

121 FAO :

USDA :

Soil Classification in Japan(1975) : dBp

13 Landform and Topography

131 Topography : Mountainous
132 Landform : Mountain
133 Land element : Slope

134 Position : Upper slope

14 Land Use and Vegetation
141 Land Use : Natural forest
142 Human influence : No influence

15 Parent Material

151 Parent Material : Volcanic ash

16 Surface Characteristics

112 Description Status :
114 Author :
116 Location :

119 Coordinates :

122 Soil climate

Precipitation :
Temperature :
Observation point :

135 Slope :
136 Micro-topography :

SENGOKU Tetsuya
EIFEASAR LR HOM

Tanohara, Outaki-mura,Kiso-gun, Nagano

N.lat.35° 52.0° E.long.137° 30.1’
3,749mm

3.6°C (mesured in1998)

N.lat.35° 52.2° E.long. 137° 303
el. 2,195m

Gradient: 16 ° , Slope Direction : S 50° W

143 Vegetation : Tsuga diversifolia - Picea jezoensis var. hondoensis

152 Effective soil depth :

161 Rock outcrop : None 164 Surface sealing : None
162 Surface coarse fragments : None 165 Surface cracks : None
163 Erosion : None 166 Other characteristics : None
17 Soil-Water Relationships
171 Drainage classes : Poorly drained 174 Flooding : None
172 Internal drainage : Saturated for long period 175 Groundwater :
173 External drainage : Slow 176 Moisture conditions : Wet
Hori- Boundary Texture Rock Fragments Soil Color Consistence Hardness Roots Wet- Humus
zon Depth Distinct- Topo- Abund- Shape Weather- Nature Size Moist ~ Stick  Plasti- Yamanaka Abund- Size ness Abund-
(cm) ness  graphy ance ing city method ance ance
L 43
FH 3-0
C S
HA 0-5 C — - — — — 25YR23 - — — — - — —
C S
A 5-15 C - - — — — 5YR25/1 - - - — - - WM -
C S
Bl 15-33 CL - - — - - 5YR2/3 - - - — - - WM —
G S
B2 33-50 CL - — - — — 7.5YR3/4 — - - — — - WM -
C S
B3 50+ CL — — — - — 1.5YR5/6 - — — - - — WM —

The “Guidelines for Soil Profile Description (FAO, 1977)” was applied for description of the abovementioned soil profile.
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Table 4. T N—N\A I VEAMICIT B HATEE
Tree census note in Abies veitchii-Pinus pumila scrub

E¥E Nagano Pref.

Map name(_1/25000) : I = 5 Ontakekogen

325

Researcher : SAkAI, Hisao

Date  Aug. 7.21 and 25, 1998

No. Species Height Height Girth DBH No. Species Height Height Girth DBH
cm m cm cm cm m cm cm
/N # 646 P 160 1.6 28.2 9.0 I E824 I 150 1.5 42.6 13.6
N 647 IN 235 2.4 18.6 5.9 P H825 ¥IN 315 32 37.4 11.9
/N P 648 TSN 287 2.9 21.0 6.7 P H826 ¥IN 320 32 27.6 8.8
N P 649 SN 143 14 9.0 2.9 e H 827 SN 185 1.9 14.6 4.6
/N #E 650 IR 146 1.5 13.0 4.1 Y E828 ¥ I 350 3.5 34.2 10.9
N #E 651 IR 198 2.0 20.6 6.6 Y 1829 I 335 34 29.6 9.4
/N 652 TN 208 2.1 13.4 43 I H830 ¥IN 310 3.1 26.6 8.5
/N B 653 oA 290 2.9 20.2 6.4 P H831 ¥IN 297 3.0 26.0 8.3
N B 654 TN 210 2.1 11.4 3.6 I 1832 I 240 24 22.4 7.1
/N #5655 TN 310 3.1 19.6 6.2 HH E833 IR 284 2.8 17.6 5.6
N EE 656 TN 330 33 26.6 8.5 Y F834 I 287 2.9 30.8 9.8
N #E 657 I 274 2.7 30.6 9.7 Y 835 I 252 2.5 22.0 7.0
/N #E 658 VIR 310 3.1 26.2 8.3 I 1836 I 350 3.5 43.0 13.7
/N 659 2SN 160 1.6 9.8 3.1 R E837 I XVH 185 1.9 44.0 14.0
N B 660 >IN 230 23 19.4 6.2 P H838 Yo 335 34 49.0 15.6
N B 661 TN 284 2.8 26.2 8.3 Y E839 I 294 2.9 51.2 16.3
I 662 TN 196 2.0 16.6 5.3 Y E840 SN 250 2.5 35.8 11.4
N #6633 TN 147 1.5 12.4 39 I H 841 SN 140 14 29.2 9.3
/N # 664 FUb 175 1.8 9.2 2.9 Y 842 ¥ 230 23 25.6 8.1
/N # 665 TN 174 1.7 7.0 2.2
/N 666 I 285 2.9 24.4 7.8 KM # 672 5N 410 4.1 102.0 32,5
N B 667 TN 320 32 322 10.3 KF # 685 >IN 300 3.0 56.7 18.0
/N #6688 TN 150 1.5 16.2 5.2 K # 688 I 470 4.7 68.2 21.7
N # 669 TN 295 3.0 252 8.0 K #690 >IN 250 2.5 59.0 18.8
N 670 TN 148 1.5 25.8 8.2
M #6671 I 130 1.3 11.2 3.6
>IN 1 Abies veitchii, A XY 7] @ Tsuga diversifolia, tJ & : Picea jezoensis var. hondoensis

Plot sizes: Small circle (/N[ ) is 200 m’. Mid-sized circle ( H'F ) is 400 m> Large circle ( AP ) is 1000 m’,

Table 5. T RX— AV EARIC BT 2 AT
Vegetation survey note in Abies veitchii-Pinus pumila scrub

EIE Nagano Prefecture

Map name(_1/25000) : 1% =i Ontakekogen

U T B9 % )4 Species found in the small circle)

Research Date : Aug. 7th, 1998

Researcher : Sakar, Hisao

Species name dominance  Species name dominance
2 I (dbies veitchii) 3 s A/ F (Vaccinium uliginosum) 1
Lt (Picea jezoensis var. hondoensis) + F =YY (Sasa kurilensis) 4

a AV H (Tsuga diversifolia) + SNA 7 AT (Veratrum stamineum) 3
INAXY (Pinus pumila) 3 YT FR/FI VY +
RYRIY<RX 1 (Solidago virgaurea ssp. Leiocarpa)

(Juniperus communis var. hondoensis)

F/3F ¥ ¥ 755 (Rhododendron aureum)

1

Z¥ <V~ Y (Gentiana makinoi)

(FPPIES Tl T HEE L 724, Species newly found in the mid-sized circle)

None

CRIESTHID THBI L 7414 Species newly found in the large circle)

None
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Table 6. ¥ T N—) A V{EARMIC I % T HERTHRIEC K

Soil profile description in Tsuga diversifolia-Pinus pumila scrub

111 Profile No. : On-T1 112 Description Status :
113 Date : Aug. 11, 1998 114 Author : SAKAI Hisao
115 Soil Unit : 116 Location : BIFEASER LR H DR
117 Elevation : 2140m Tanohara, Outaki-mura,Kiso-gun, Nagano
118 Map sheet No. : Ontakesan, 119 Coordinates : N.lat.35° 52.1" E.long. 137° 30.1’
Ontakekogen
12 Soil Classification
121 FAO : 122 Soil climate
USDA : Precipitation : 3,749mm
Soil Classification in Japan(1975) : dBe Temperature : 3.6°C (mesured in1998)
Observation point : N. lat. 35° 522" E.long. 137" 30.3’
el. 2,195m
13 Landform and Topography
131 Topography : Mountainous 135 Slope : Gradient :10° , Slope Direction: S40° E
132 Landform : Mountain 136 Micro-topography :
133 Land element : Slope
134 Position : Middle slope
14 Land Use and Vegetation
141 Land Use : Natural forest 143 Vegetation : Abies veitchii-Pinus pumila scrub
142 Human influence : no influence
15 Parent Material
151 Parent Material : Volcanic ash 152 Effective soil depth : 60cm
16 Surface Characteristics
161 Rock outcrop : None 164 Surface sealing : None
162 Surface coarse fragments : None 165 Surface cracks : None
163 Erosion : None 166 Other characteristics ©  None
17 Soil-Water Relationships
171 Drainage classes : Poorly drained 174 Flooding : None
172 Internal drainage : Saturated for long period 175 Groundwater : 55cm
173 External drainage : Slow 176 Moisture conditions : Wet
Hori- Boundary Texture Rock fragments Color Structure Consistence  Hardness Roots Wet- Humus
zon  Depth Distinct- Topo- Abund- Shape Weather- Nature Size Grade Size Type Moist Stick Plasti- Yamanaka Abund- Size N€SS Abund-
(cm)  ness  graphy ance ing city  method ance ance
F 9-6
H 60
C
Ahl 0-10 L N 10YR WE FI SB  FR SST SPL 5 C VEF W ++
A S 2/1 \% M, C
Ah2 10-20 L N 10YR WE FI SB  FR SST SPL 9 C VEF W ++
C N 2/1 \Y% M
Ah3  20-32 L F A F AN MC 10YR WE FI SB  FR SST SPL 12 C VF w ++
A N 2/1 A\ FE,M
B 32445 L F A F AN MC 10YR VE FILME SB FR SST SPL 14 \% VEF W +
A w 3/3
Bs 45-56 L C A F AN MC 10YR FR SST SPL 17 \'% VEF W +-
A N 3/4
Bsm 56-68 SL C A F AN MC 10YR FR SST NPL 22 N w

4/6

The “Guidelines for Soil Profile Description (FAO, 1977)" was applied for description of the abovementioned soil profile.

B
=
o
E
=
g

WFoesE 55 3 % 3 5, 2004





