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Analysis of the relationship between groundwater level, discharge rate
of pipeflow and stream flow at Toinotani watershed in Kyoto University
Forest in Ashiu.

Taro UcHipA *, Ken'ichirou Kosuct™ and Takahisa Mizuyama *
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In order to clarify the storm runoff process at headwater catchments, the measurements of precipitation, the amount of
pipeflow. the discharge rate {rom catchment, and the groundwater levels were conducted at a headwater catchment in Kyoto Uni-
versity forest in Ashiu. Results showed that the storm runoff process can be classified into three stages based on the paths which
contribute to the water discharge.

1. Water discharge occurs only at a perennial spring situated at the end of the catchment. The groundwater levels and the dis-
charge rate {rom catchment had a linear correlation.

2. As a magnitude of rainfall increases, water comes out {rom a soil pipe (Pipe A) located at 6 m upstream from the end of
catchment. In the process of rising stream flow, even a slight change in groundwater level caused a large change in the discharge
rate from catchment. On the other hand, in the recession process, the discharge rate from catchment decreased as the groundwater
level dropped.

3. Under heaviest rainfall, the additional discharge occurs from a group of soil pipes (Pipe group B) located at 10 m upstream
from the end of catchment. In this stage, the groundwater levels which were measured between Pipe A and Pipe group B, and the
discharge rate from Pipe A did not affect the change of the discharge rate {from catchment.

From these results, the change of the flowpath causes the change of the discharge rate {rom catchment and the change of the re-
lationship between the groundwater and the discharge rate from catchment.

Key words: pipeflow, runoff generation process. headwater catchment, watershed scale. hillslope hydrology
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Event Date Total rainfall  Duration Max. 1-hr Antecedent rainfall
(mm) (hr) intensity (mm/hr) (mm/5 days)
| 24 Sep. 1995 23.0 173 7.5 0.0
2 14-15 Nov. 1995 63.5 31.0 13 11.0
3 27-29 Aug. 1996 193.5 64.0 28.0 0.0
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Smart, 1984; Muscutt et al., 1990; Mulholland, 1993,
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----- FHTINHDOMEDNS {1d, MILREHOLED) %R
T AR, A THEOBIRM iR o 2256 1o
WTIEHTFICEE L Tnld o, L L. KBRS
WC&b e, v M)y s AR OBEIRN R HENCBITT 5
Bic, BRI 2N OFSEDRRE OB KIZE b 2w
RL T ZEAIR Lz, E/z, RIS 20F
FED % ATHF KL IRFR D ARE A & FHFE R B V%
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5T, MR OIS S RO Lz on T
BB LBNIIEE A E Dol FRIIXT LT, KiFgE
T M T RGE — S i PR 2 2512 R ZEALic
b %, ORI W THE L,

4.2.3 HEE5ISMS

LU PRSI 0 3 MR IS BE L €L FEF OB RICHE R v
TN HF ST 2 MW O ARAET§ 5 & L2k
AV NF CHREBEINTE (Hewlett and Hibbert,
1963; A (5E) , 1990; Sidle et al. 1995; Anderson et
al., 1997), & 5T, KH () (1990) &, Uil &
DB BRI ORBOMRBIHE) 2L 2R L1,
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WL TAB, REIFERICB VTS, S TR
ZE L. BRI T RE ORIRICE b Ave, FISET R AT
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W& s A — =B L L, SRR AR
FCEM T 22 ERRLTWAE, 2O Lid, LE
RO MBS II I F SR R TR O R E &
Vo FIERE DL B IR ATR E K HFH T A I LD
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WO G EIH 72 BB RS (variable flow-
path concept) &\Vio k) Ril&EHY AN T, Kl
RO OERE - R T2 & b %) TR
(M F AL — SEIRE B AR e &) im0 e %
S DWIBTHIHEL T LEREDH A,
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A T, MR OB % 4T - 72455, HBSILH
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KRMHBBEL T O 3D HT &L, B, FhFh
OFH BB O AR % "~ 111K,

Pipe group B

pZ:

B—11. be/BoiLEHOMER (@) 41~ b
1. (b)) ARY P2 (0) 1RV F3DE— 7 %RT)
TR UM T AREREE — 2 B o BLME 2 7%
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AT S RO LM O M T ARAL R O R & — XK E)
BHELBNA T —< 1) v 7 ABREOKE SIZHET
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