152

EHEBEIEMKAD2 DD /MR
BT AKX EE HE

BRELR - "AKE— - & Ei
mEEZ - KEHER

The Hydrological Observations in the Two Small Catchments
in Palaeozoic Hilly Mountains in Ashiu Experimental Forest

Yoshihiro FUKUSHIMA, Masakazu SuzUKI, Makoto TANI
Hiroyuki KaT0 and Takeshi OHTA

-3 B

HERBILHIC BT 2 FRKRHMEEL BT 2 720ic, FEKEEERTRAI 2 >O/NRER
BARDT o Y344 (10.5ha) &b /R (25ha) THD, WMEBIIHERENICIZHN 1.3km
BENTV 2, LMMBEORAF2E LT IHRRICHEBEIN T 5. BRIIITTET BickhE -
7zo MEREH~ZABFEHCAON, TLHEELEA V /v FOBKEBETR SN IKMLS
Hishd,. s FNoLHZHALAHINT 3,

AL ONRIRTIER Lc g v 7 BEF VAL > T, AFRTE ShBBORHBFAIcD»
T, shEFNE—BWicd 2R dhEE R L. BRIIh /NI OH KT, HEBH
B2 HROKHHRITEREHRD QMBOZTN L IZEZABTEH -2 Tz, MAKOEEH
i, EEELHIcEN T, AYBRNBE &FUREE» SR ZHEERICFIZHAL, chick-
TROLFERBAOPERNBE L~ 7 RHED AV REIRFEREOBRKRI, ©— 7Kl
ELTEEELMOBREARECELZBOTRENVC EETRT,

B L » Kk

KEAMIc BT 2 AR HBROBRH L HHBEOTRIIZ, KEFMEEZMLES LT, %17,
BAPL LW RELZHREST S LTEELFETH 5, SMEE LI, chI RS LO/NE
Btk T, LEEORBETHREEDTETED, —EREORREEAB TP,

AR, FEMEOHESY, KRHEHBICWHLIENMEEZ 20%2ELY 2 EHNT, HEBMEO
REL U THFEERBRNICONEREZRD oo MBEEOZREREEEOBGRE bAONE L
ST IR LE LT B,

BRNZITTET BickhE » 7o ERBRERDEH,, TAREENE STV IbIT TRE
Vo ABETREHROMY, RiCHE LMLV TE, BAOEPRIBFICONT, 2 FIR
DOHR, BIUOTLMERBRLOLBERSOT, UTIBET 2,



153

1. ABRWEO#ME & EE

1) R

2 OO/NRBRBRERD L FEEERE, K- 1IcRT X CHRIOERTH 5, FEIK
REEBIORD, EBIEINKE BDEBLUF+— 1 TH5Y. HEHRARMEN I, EF
650 m BHEZEE LT TR OAESE & My oRESE AT oD, 2RBEBRNSSETET
BRBRIZBRE BT 50

HHOEES 360m OEBFTICE T 3EEEBKER 2,514 mm T, FFHKER 13.1CVT
bHb. AYWOBRBERIEBHMET 1~2m TH O, LIOTABERTR ISV, HENE
B KHIRTH B0 BHEEZELORDicENZ, 2RBRIMRE SIGHIICES 3,

2) ¥

2RBHHR, THLL, YIS RWEE P/ BHRBROKHERIR, £ €4 10.5ha, 2.5
ha Tk %, MBRKBIEBALAICH L3km BN TED, HHFELTAROEINTH 5, B
BRWROREREN— 2 i, #EEkEEE— 1ITRT,

Y34 BHIRE 740—832m DEFICH Do KEOHMAERTH SN 3 —EPOEHUI BB &4
ETH b AROARBILHIIEE LU TRFERICEL 5.3° Th B, UL, FRETRDLEE

JAPAN SEA

Yayoitani Toinotani
m
¢ 500

1 1 1

Fig. 2. Maps of the two experimental catachments

Table 1. Geographical factors

) . . gradient| mean
0 1okm basin area | altitude of dlope

stream | angle
Ba) | @@ 176 179
Yayoitani 10.5 |740-832) 5.3 27.8
Toinotani 2.5 675-832| 23.6 33.1

KYOTO

Fig. 1. Location map
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Fig. 4 Forst type maps

Table 2. Forest types and each area

Type 1

A\

Type 2

Type 3

Type 4

Type 5

Forest type Yayoitani (ha.%) Toinotani (ha.%)

Type 1 Planted forest of Cryptomeria japonica 2.9 (27.3)

Type 2 Broad-leaved forest 1.* 3.0 (28.9) 0.8 (32.0)

Type 3 Broad-leaved forest 2.%* 4.3 (41.0) 0.2 (9.0)

Type 4 Coniferous forest 1.5 (59.0)

Type 5 Bare land 0.3 (2.8)

*; Coverage of coniferous trees is under 20%,.

**; Coverage of coniferous trees is between 20%, and 50%,.
Table 3. Condition of vegetation in each plot
Yayoitani Toinotani
Plot 1 Plot 2 Plat 3 Plot 4

Tree Density (No./ha) 1100 2800 2100 1700
Mean Height (m) 4.0 4.7 5.5 6.7
Mean D.B.H. (cm) 8.1 5.6 10. 1 12.6
Total Basal Area (m:%/ha) 6.7 7.0 39.7 30.0




156

RENLHKETRYIARE, CORAFEREMDIILREBEALAFEEL L HERORRT
BILEMMKE LTREINTN S, #LTCoNickiuZc i s oRERAhic 55 5 R ot
HRBEOEZDIC L » THEBMDBDIEOEERKEHER BPPEVREERCDI LN T 3
, COXAICHEHNRREBREIRLSIIHEITERD, B8, 2ovIABZOBEAOREBICIZ
HEBE->TED, Chick-> THRBO-MicB T 2884 5h 2 8EELETIR3HIZ L
THo7z0 COVIABTREDE L AAFTEMMERA L THAERE 0y PR, BELEE
Cigntee BEFB y +DI B, oyt LRBELVORETHICE SN D TERMKICE
WIBSOREEEHSD LTINS, HEBEER 45cm L EObODOFHMEIR 4m L7122 038H
2 2m P B3 EEBROSHER—5ICRT LI 3m kil dOBLEBEKOTS%IE
Qicd1sd, coOME 2~3m OFHEERTIBELTRY a v 7ML, ZohTiks7o=x
DIV VERETHD, T/ 2m PTFTHI/0EY - 2V FHTT748F, Vavd, 7Y
UYEREL, THNLDEICKk->THE 1~3m ODFITHRERRIZLITEEEINL TV 3., —F,
BE 3~4tm OFITEADENLORTIANLIIF, IXANRETHEY, Chdikiz4m
ZEITEEIAHONT V. Bicegh XD LEEZBRLTHWA201, AERRTROTATHEHR
FLTFTHolo TNHLOBMBEAREER 4. 5cm P LOBKTHEEGHOEEEHTH
BLELDRENHEREGHAZRLAZOBRA¥TI %A 5D, ZOMOLEBETHEZFAL/+ -7
FoxdF IXAREROTNEI0BICHE oo K—6icT oD EBAROEERE
M&7uy P ORFEATLTBL, LEAE LU TRBIERRERETH 543, CORERITILS
BELOES K FEEEIRL > TREICHBEINT NS, 2&IFuy 2B ¥ IA B LROE
BhEficEohiTay T, 7oy b I BERBROOPPEBHELEESOEEE LTORES
oy bTHBEDICHLT, PREWREZAT7DT 2y PELTREINA. T [RAKDE
Bl MESV—FICE 2 FETROLBEEREYY 70y + 1 TIRI8T, oy b2 T3 148
ER S ETHEMTENE, HEDERER o » 158 2~83m SETH s ROULET v v
2ROEDTH -7 DICH L TEHRETIIT oy 1 LD PPEL, TRNEERNE45cm
DEOBEBGHE LV OD L ED 7o T/HE 2m DL EOMEEERIT 3m 4815 5m L
FTIEL, BIEZOHEDTHRERZD > LT 3m fHETEVORBERICIE -7 B

¢ Yayoitani Yayoitani 4 Toinotani
.1 Plot1 Plot 2 Plot 1
6- H .

3| -
2 J ] -:f
2 1 1 1 1 1 2 1 2 1 1
10 20 30 40 50 10 20 30 o 10 20 30,/
% ’
Fig. 5 Height distribution diagrams of trees (Except Toinotani of Plot 2)




157

Yayoitani
Plot 2

Yayoitani
Plot 1

m
T S
A B

Toinotani B

Plot 1

Toinotani

Fig. 6 (1-4). Crown Projection maps and vertical profiles of plots
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Fig. 8. Set of Tank-model parameters for each

catchment, Kiryu and Kawamukai.
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Table 4 List of observed discharge records.

No. Date Total rainfall Max. rainfall Peak discharge rate
mtensity Yayoitani Toinotani
(mm) (mm/he) (samjhr) (mm/br)
1 1977. 9.28 87.0 4.5 1.529 2.104
2 1977. 6.12 39.0 24.0 0. 655 2. 527
3 1978. 6.16 57.5 25.5 2. 598 —
4 1978. 6.22 82.0 16.0 3. 342 —
5 1978. 9. 4 84.0 25.0 1. 744 2. 896
6 1978. 9. 5 23.5 10.0 0. 683 1.125
7 1978. 9.16 107.5 33.5 6. 515 —
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Résumé

The hydorological conditions have been observed in the two small catchments,
namely Yayoitani (10.5ha) and Toinotani (2.5ha), in hilly mountains consisted of palaeo-
zoic.

These catchments are located in the Ashiu Experimental Forest of Kyoto University
to the north of Kyoto city. Almost part of both catchments are situated in the stand pre-
dominated of Sugi (Cryptomeria japonica). The water-gauge stations are composed of a
concrete weirs with a 90° triangular notch. For measuring precipitation, an automatic
recording gauge of tipping-bucket type is installed.

When the amount of precipitation in one continual rainfall is lager than 50 mm, the
observed hydrographs of these catchments resemble to the estimated hydrographs of two
catchments, namely Kiryu and Kawamukai, consisted of weathered granite, using Tank-
model method whose sets of parameters were determined and reported in the previous
paper.

The time of concentration in these catchments suits with the calculated value by
estimating equation derived from the observations of the catchments consisted of weathered
granite.

It is also resembles to the result observed in weathered granitic catchments that rela-
tion between the mean rainfall intensity within the time of concentration and the peak
discharge rate or the effective rainfall intensity in- Yayoitani and in Toinotani.



