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Seiichi Katsumi : Seasonal Variation of Groundwater Level
within the Subsurface Soil Layer in a
Gentle Hillside in Planted Forests

(Research note)
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Fig. 1. - 27 RERRAOH T /KA BRAE & HE

Location of shallow wells and topography of observation field
in the Hitsujigaoka experimental forest.
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Vegetation of around wells
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Longitudinal section of the observed areca.

1981 EDR AR5 L, 4H22HITTH No 1, 3, 4, 5 OHIFKMEIAMBICIOBMEITERLT,
BBRFEHFE LTS, No. 2 & No. 6 DM TRARMIES FTLER LTSS, MEEE TREEL
TS, £D%, MWTFAMIITHELTHLY, 5H25 B SR 30 HE TR 49.5 mmOBEFMSH 0,
FEHFLOMTAUBERELTOS, 5A3LA%ZE—7CLT, £0%, 6 427 HETF®L, 6H
28 HO 4.5 mmOMRHTESKEIZ LR LTV, 20%, 787 BT CHRNSBRTKAERERS
BOTWs, TH8BIkE—/08lh, 8H3HETFR LA, COEOEMMTIX, 7H 16 H 238~
17 H 3B ETIC 12.0mm DFERAS » 7208, KR ERT &0 odc, 83 H24K~6H5



— 158 — WERBREMERS 3425

Groundwater level

HTF KA

Groundwater level

HF KA

1-1(1981)
cm - #RME Ground surface
0 =
0}
aol
mm
- 200
120} 180
i ! ; ) {160
160} Vo P\ 4 J140
: N ' J120
200} {100
A 480
240F 480
440
280 20
JJLL VN | .[llL L o bl | m-lll by | lJll Lll l|. Ill , Il o
L 7 8 3 T 7
A Month
1-2(1981)
om HRE Ground surface
0
[}
a0} \
A
80} !_...V\J"\\ Y o
Bl 200
120 ,' ‘A\\ 180
. i — {160
)
180} 140
I {120
200k {100
180
240} {60
: I {40
280} 420
.||. |.L R T R J]Hl e bl IuILllJI. oL 0
—= 5 6 7 - © E MR &

A Month

Fig. 5. REIFICHT 2HT KA O AZEAL

Monthly variation of groundwater level in each shallow well.
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Profile of groundwater levels in 1982.
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Relation between pF value and accumlated mean temperature per day (ZT).




BESEHI BT 2 RER TR OFMHEL (BR) —169—

& bOcm FE 10em

3.0 Depth Depth

2.5

2.0F
L 1.5k
[=%

1.0F r

0.5p

o] 1 A 2
0 30 20 50 %

E/KE  Moisture
Fig. 9. pF- k4 iz

pF-Moisture curve

ZDRRIC & EMRERY, EWE [ E2H5E Table 2. REHFITHEITAbEGDE

Value of b and G in each well.

L/fn:o
@UTADHERG (cm) : WEMMMC & v B&IHA G i =
Well b (cm/h) Remark
245 A OEMEL S, HTRAOBKHIEERD, No.
15 2 5 0. 00306 0,08 40
ZORKER LD 1 BN D OBkEE: RKE 1 o coave o o %_‘E;J}E 40511:112
BELTRYD, Chitkfr EROT EBODLLY
. 4 0. 00628 0.15 | #FAKAr 90cm>
— 7 ECOBMAEEULTGEHE L, 0. 00374 0.07 | MF&KA 90cm<C
IR IBRIIC B T B HU T ARALOD Ik £8 3 %, 6 0.01191 0.25 | #IFKkfir 120cm>
0. 00280 0.05 | WITFKAL 120cm<]

1983 D ERNZ DN TRT &, Fig. 100Xk i
153, 12721, TOEAOMTKAIIHMEBE S DM TRAE 300cmaSE LN ETHS, Fig. 10
IR LIc BRI TR T EMNTE S,

log H“t=10g H”o—bt .............................. (9)
H"e : t HROHTFAKA (cm). H : #IHKAL (cm)
t: BB A b ¥

Fig. 10 KR o5 LI, ERHFOKMBAKMNOBESICID ZS>OERTRTCENTE S, K&
HECET D EFEbOME, 1BEYDDOGOEEAFTE, Table 2 D&EB DI D,

KA 5B o N EROH TR EREORRER L, Mo W, I, G oka%Emu L Ca
BLEERAKNORAE H &%, BEER LFICOOTHE LI:b D% Table 3 i5Rd, ##L, W,
I FKBBETHS,

LORESH DL, BAF No. 4 HEEELENMED 2h07E L, MBI~ LTVS, L,
No. 1 TiF=20cm, No. 6 TiZ+40 cmBEDEEMNL SNl EEOFRLE LT, No. 1 TiREKME
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Table 3. FEHI EFKAL &EHE ERRA D HE
Comparison between the rise of the observed groundwater
level and the estimated one.
_ EH L |RpTo FHE LR KAL
ZA0  (WHF | W B | i [FRAEIIND e | vam | (BAE) | 2
Well FEXRE)] _R . h—(W+I+G)
Date No. S H—-H’
R(mm)|H(ecm) | h(cm) |W(cm)| I (em)|G(cm)| H’(cm) (cm)
81, 6,28 1 45,0 44,7 94,9 73.1 0 1.8 20.0 24,7
4 45,0 42,5 74,9 44,0 ¢} 4.4 26,5 16.0
82, 6. 1 1 42,5 52,4 89.7 17,6 o] 9.0 63.1 | —10,7
4 42,5 52.0 70,7 11,9 4,6 54,2 | — 2,2
6 42,5 29,8 69,9 34.3 10,8 10.1 14,7 15,1
'82, 10, 20 6 103.5 84,3 170, 2 35,0 23,8 18,6 92,8 — 8,5
83, 6.13 1 47.0 66, 3 99,2 10. 8 0 2,3 86.1 | —19.8
4 47,0 79,3 78.2 9,7 . 67.0 12,3
6 47,0 68,2 77.3 29,5 11.8 9.9 26,1 42,1
’83. 8,22 1 22,0 22,0 46, 4 43,2 | =-21.2
4 22,0 25,6 36.6 32.1 | — 6.5
’83. 8, 19~22 6 89.5 9.5 147, 2 70,8 20,9 10. 8 45,2 | —35,7
83, 9.12 6 88,0 115.3 144,7 31.9 20.6 5.0 87.2 28,1
* S HERME effective porosity
o] No.l DI-DUFFEORENEZL %, No. 6
300-'_"'—0—'—-0-0_._.._.__._'__‘"* DHF=VHRATE, EE0EBRBICK
200k
LEFCRENENSE LN B D, TOE
3 BN TH, BRI R At fo
B Nod BAOH 5 <Y HRARET 2 LHKSRRE
© cm .
I R S BICOVT, LEACHAES L ->TH
S 200f ' oo+ o -
g TR EBUETH S, Tk, HF5=Y
id {5 o], A SO TR ST SN S SO S S SO T SU W SR N ?EﬁiEEJE&COO‘T, AI%EE%E%@FH
_% -
z LT, BNEEEEREIOOBETELR
=y ! No.6
500} B LAY, HEEEE (TE50m) 1
20()_*\;‘,._-'—00-—0—-_..._._._.__._ FEARENAEIR, 1.0mm~].6 mm T H
100k e THEBTH-1edl, ROXDBEHRMNS

#BB# Passed days
Fig. 10. FEIFFICB T 2T KA DRIK

Recession of groundwater level in each well.
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chiZ T2 /AU NE7B] OBEOREATS S, COXDKEERHBROEAED, BRORBIC
EET5C EHELOND,
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Seasonal Variation of Groundwater Level within the

Subsurface Soil Layer in a Gentle Hillside in Planted Forests

Seiichi KatsumiV

Summary

We set up six shallow wells (No. 1, 2, 3, 4, 5, 6,) in a straight line, at 50-meter intervals,
and measured the groundwater levels in the subsurface soil layers at gently sloping
afforested areas in the Hitsujigaoka experimental forest of the Hokkaido branch, Forestry and
Forest Products Research Institute. We measured the groundwater level using a measuring
tape at the No. 2, 3, 5 wells, and at the No. 1, 4, 6 wells, we used recording water gauges
and tensiometers.

Toward the end of April, groundwater levels reached the ground surface, and overland
flows occurred due to melting snow. However, at the No. 6 well, located within a Japanese
larch stand, the groundwater level rose close to the ground surface, but overland flow did
not occur.

In May (spring), though the groundwater levels had been gradually decreasing, when
there was a rainfall of more than 40 mm, those levels increased again.

In July and August (summer) the groundwater levels continued to decrease. In the
meantime, although there were several rainfalls of about 20 mm, the groundwater level did
not increase. In the end of August, there was a rainfall of more than 80 mm, so the
groundwater levels rapidly increased. And a rainfall of more than 80 mm in September
caused overland flows by a rise in the underground water level.

In October (autumn), even a rainfall of about 10 mm brought a rise in groudwater
levels.

In November and December (early winter), the groundwater levels were about one
meter under the ground surface. And in January and February (midwinter), there was a
slight change in the groundwater levels.

The rise of the groundwater level was calculated as follows :

H=h-—-(W+1+G)
where
H’ : estimated rise of the groundwater level (cm)
:R/S X100 (cm)
: effective porosity (%)
: rainfall {(mm)
: soil moisture deficit (cm)

: interception of forest canopy (cm)

Q-2 "W n o

: decreasing depth of groundwater level (cm)
For a start, the pF value is estimated according to the relation between the pF wvalue

Received June 18, 1986
{1} Forest Influences Division
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and the accumulated mean temperature per day, during the drought, and we estimate W
according to that pF value by using the pF-moisture curve (Fig. 8, 9).

I is calculated according to the rate of interception.

G is determined by calculating the amount of decrease per hour according to the decline
curve of groundwater levels (Fig. 10, Table 2).

When comparing the observed groundwater level increases with calculated ones, there
was a close agreement between the observed and calculated values in the No. 4 well.

However there was a relatively large difference in the No. 1 and No. 6 wells.



