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HENT, FTHRBGEED S EREGEKESTFS T & D
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HIJEFR KIS 35U 2 KR O FREA R AR & LT,
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DORGEING., sSEFORIAGE O TR HIEL LT
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BRI E A PRNIC D O o B D [ AR B R
IIARMERE O T 1D FICFEfE Nz,
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=/ & i L R L o #E /L E A RS 1TTARBIEN
(Jefi34042', BfA%133°58) i U, rEdbiciizd %
b (17.3 ha, 36246 m) L (22.6 ha, 50257 m) D
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Fig. 1. 7%/ | IILIARAELKGERER o s

Topography of the Tatsunokuchi-yama Experimental
Watershed.

TM: 7% Minami-dani, TK: Jt4 Kita-dani, B : &5
BIHIERY; meteorological enclosure, | : 2006 -k HE
(L FREKBMRIWARARDS AV bS5 v 7 MiE
JU— | ) area replanted in 2006 (the L-shaped thick black
line is the line transecting the survey route of the planted
trees), O: Photo 1 fi 5% Hil 5l Photographing point of
Photo 1.

WE L MIRENEET 2 h4E (BPARERLAE) Th
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O EEE LRI H SN DIE., 20044E9 FA)~10 4]
ICHHR N 725 CRVEE S U, 200642 « 3 H ICTRAS R FA
ENTEAERBIRVRIE TH S (Fig. 1). 20124F1HIC
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I EERE RELZD, BEAOBED OB ZZEE L
THETBICE STz, 201 HFIAR AT, BRI AN
WLORWEEERBZEL Tz, TOFENSZMEIC
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7% > 7z (Photo 1),
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R F /T (Ursus thibetanus japonicus) 0 & D
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KON, ITHENTIEH S EEZ BN, 20144EE D)
SN T =R A /) 2 (Sus scrofa leucomystax) DFE

Table 1. 7 2006 EREARD 2012 41 ARRpSOKE X

Sizes of planted tree in 2006 in the Minami-dani measured in January 2012.

Number Number Height (m)

DBH™ (cm) D10%H™ (cm)

Species of trees of stems™ Ave. (min.-max.) Ave. (min.-max.) Ave. (min.-max.)
Hinoki (Chamaecyparis obtusa) 18 18 3.6 (2.5-4.6) 4.2 (2.0-6.9) 6.0 (3.1-9.3)
Konara (Quercus serrata) 2 2 3.7(3.5-3.9) 3.6 (3.5-3.7) 4.8 (4.7-4.8)
Abemaki (Quercus variabilis) 1 1 4.0 44 5.5

Kuri (Castanea crenata) 5 6 3.8 (2.6-5.0) 5.2 (3.5-7.5) 6.8 (4.3-10.4)
Yamazakura (Cerasus jamasakura) 4 6 4.5 (3.2-5.0) 3.9 (2.0-5.8) 5.6 (4.5-7.0)
Yamamomiji (Acer amoenum) 7 13 2.6 (0.7-3.6) 3.1(2.0-4.3) 4.3 (1.0-7.6)

*1: number at 1.3 m high, *2: diameter at 1.3 m high, *3: diameter at 10% height of tree.
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Photo 1. FHZFHIR/CRE 2006 AERTAO 5281

Views of planted area conducted in 2006 on the left bank of the middle stream of Minami-dani.

A: 2011461 H 6 H (R R 2 ARD b/ FEARIE 1983 £4E4EL ) 6 January, 2011 (two tall trees of Hinoki
at the lower slope were planted in 1983), B: 2015 4 1 H 20 H (Fig. 1 I{C/R3 3 st 5L 2 e )
20 January, 2015 (Looking northeast form the photographing point shown in Fig. 1).

MR <720 BUKHEEE Eiflsi-e, Bl TEREr e R
ONAUMEEOH DR L X XIGEHHEN LTz, 201541
BIIBERGELEHMDIEENE X 51ICE>TW0a, D
R LB OKBENIHEEIITH D . X X INTIEL
LTWa 7, T5 LIRAAKIRITIC G 2 2 081

WEAE D MRS LT % T LIRS hEVnE D
Eillbhnsd, UL, smKEREFERENOMED X LI
WK oD T HERE 72 (2 HE S % T2 HEI F ORI D
Tl (Photo 2), Z DA i E/KIELE Tld. BB
MOEEICR SN 5D, AR S WieE 7 XA
= (Eriocheir japonicus) OZEAAIEN20124EE M S HEN L
Teo FEiz. 20134FEEMNH1~20ED Y ¥ H )V (Lithobates
catesbeianus) HEBOEND X HIE > Tz, WHITBIR/ v
FRIKMFT 7 H— M B T EWH D KNI ED
B TIEH 2D, TORBIFEREBOBEKLxbT &

NS

Photo 2. =K A /U kB LHEME N3 bt

IKHE B BT R D WA e BEEL (2014 £E 9 )]
3H)
Conspicuous disturbance of streambed near
the Kita-dani gauging weir presumed to be
caused by Japanese wild boars (3 September,
2014).

NE L BP9,

3. Bl f5ik
3.1 k=

INAEF G IR IE LTz 18 O /KBI i G (P2 No. 39,
KHFHESAERT, 2007 F 1AM & . 45 OHRfE ~ A1
WEAT (P RT-5E GUHEIEREERT, 2010423 A #4E), Py
RT-5 GEHFFERELVERT, 1993454 H 813E), P.: RG2M (Onset
Computer Co. (D% Onset), B8 4E HRH), P, OW-34 (K
FHEHER SRR, 2007412 A $5d)) TRZKE 280 L7z,
ZKARE, PAM52 mm, Pp/v250 mm, 2 AULASHE200
mm, P, ,D—fEFAREIZPH0.2 mm, ZFNLAIZ0.5
mmT®H 5. WIS YIOZKAM EaEid, FEIEIC20 cm,
60 cm, 66 cm, 25 cm, 77 cm TH 5 Fo, PAIHUEIC
0. KB EERZHR L TWED, KERBER AN
FRFOH K ERIC K D BRENORENE L TALE L
Tolz, TOR®D0134ESHIH. FEICHHZHE36 cm
E LTz, FRFEIH, Pld T A7 VENERD 28 A ITH
DA CHImAD SEEL., 53 emé& Uiz,

PO RIIBAmEE 1T 5 72, PIERVR-52 (T&D).
P,lZHOBO U30-NRC (Onset) 2 W TZFNZ 1057 kR
T. Py_lZHOBO Event (Onset) 7 F U CHEFHIREZ 72 Gl ix
U7zo 20134E4H19H %D 513 P, TEUA-003 (Onset) 1<
K BUREIRELIFC S BRAA U Tzo ARHUHRNIC B 2 i =it
DORLE X 20104ERE R R S 2019) & 25 5750,

P33 mmEHZ . D OP,_,HP,DT5% ARG DS 7% K
e Ll Z, KUNOFEEIRIIFig 2L %%, KADR
Wi, B 7F—2aH—0BMYINOAES, i
WKIROBHFEE O TH o Tz, PlIARKEHITEAD SHEEL /2
T & TRAMDKIFICHAD Uz,

P, P,OEDORRZIRAND & Pyhis PATT W E
MAH5E00, HEFRBMNRE HWVWDIZP,TH-
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(Fig. 3)o FIFMEIBPNETREINT VST ENSARRT
F. P,<PODLERZPOWMZEZTDEEMO, P,>PDLE
BPAEZPMETHo L. HEANL TR U7tz H K&
il (P) & L7z, 7ef2 U, P,EPIC25% B A % 72008 % 55
BNTIEL Ppy Pov PyDNIETHRE LTz, 20114ESH3IHMS
6H6HDP, 0.7 mmicHf L, P pld0 mmTH o7z, MDD
IKALE T OIAMZE U CTivkiEfE TH - 72, Rl (A%
T 2022b) TlE61HIC0.5 mmDRFKEAZEAIL TV iz,
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el L
pa L[N
el ||

Pp | |

FEEPEEEEEE R EEE PR EE e PR e EEEEEEr e

2011 2012 2013 2014 2015
Calender year
Fig. 2. #aff]~ Z MU py it O KGR (2R
D)
Data missing periods for each tipping
bucket type raingauge (blackened

U7z AFH/KEIZAFREB/KEEZREE L TRz, KAT
. ERERKHNC B UL ok & E5EE TR U 72k
ArfbER (FEHE 1942) OFEEENICHBNT, 7a— FRXDONX
SRR EIA FROKAIE (ALR-203, HIFHGHBRELERT, 1983
EAR B, JEHEPA2 m, AKX D 6 mm b, IKOIAE#EL) &2
WL Tz HEDKOIRCER I, KNI D ERR & B 7x
% X O HIR & KNz FAEHE TR > TR
fbU7z (RIS 2007), HEEX O RE R R PR I3 AR YIS 1 ~41RF
M, HKEHI RN D FE TE Uleo IKILOFELD Fe/ NN
130.1 mm& Ufz, FERIRE 0. Hel 0 ReRIRIFREIC B %
WREFEEE AV, AR X b KERHKEZGHE
UZzco wiHe O RERIIBRAN R 2 B A2 5 B id. IERED
KN PR LU TR LTz,

H R HGGLER DB A O HFERRSS, /v FOHGEE D
KX ZENOHIESEZ BT %728, ALR-2031C# i &
NrR7FryaA—2—Wiz, DIRTFTY¥aA @y
1, 20064F3 HEE) IC K D IE100BICREER LTz KT
V¥ a A= —~OELHINNE. 6VEREEM (NP4.5-6,
GSA7 ) Zaf—icikiL, Sl b— MEREZ VT
BZh-olz, AT, DIRKTYYaARBHELTWE
20114F1A21HE TOMM @IS 2019), 7—X2 B A—
ICIZHIOKI3645 (HIEER)Z V. AKNEHAEEN D100
Vs BRI e U 7o e FE R 25 E (BKS00JP, APC) A
SHEEIND6 VTV ABACT B 2 —2HINER &
LTHWz, Z201%, SREBMD A7+ ZAKEE TS
B8, 20131225 HICH A L B ERBRNSRKE N
WP9-6A (LONG) IC5H1 U7z, F7z. ALR-203ARFHIC K %
RAFHFR E UT, #EAERKAE (WT-HR 1000, Intech
Instruments Ltd) IZ & % M I (FeERfEIFRE10-2057, )L— 7
79y RE—NR) ZHkHi Uiz,

AR, e & & Ekitio 2B % Lz, 2005
E1H OEBELREIMIC LW OHERDEA D TH S
M. 20114E9H DEE125 (TALAS) Ol 5 b

sections). RS2 o Too MK & & RN LB IR &

1 I 1 I 1 l 1 1 I 1 l 1 I 1 I

2004 (A) - (B) +© - 40 . L

N n 680 4 é? 4 0830 4 @O |

T + 7 ’ 4+ 7 -
] y=1.0574x y=1.0947x y=1.0655x L y=1.0467x
(r=0.9981) (r=0.9974) (r=0.9970) (r=0.9971)
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0 100 2000 100 2000 100 2000 100 200
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Fig. 3. 2011 ~ 2015 AFIC 3513 2 /KR G| & R~ 2Rl s F OO B

Relationships between storage type raingauge data and tipping-bucket type raingauge data

from 2011 to 2015.

P, /KRN &t storage type raingauge, P, 5~ AN & tipping bucket type raingauge.
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BT, ERHCHT 5 & e m REHEMNE T T L
£5 728, £92013F2H25HEH, kB DRkt BE Tz
FtGE L. SH3HABINZ BB Lz, Mz 0BG, 2
A17THEEE B ZRG U, 2722 FUE#E Z B2
L7z,

BRI E IR o Te, ROK S ICHEE LTz &
ECHEE LTz, ad. — IS R O B UGS 1
JERIE AN E < (LLET 2003), RAHARTHIC &R DD - T2
LA ORHKEDHEE IR Tld R, T TITRT ik
. flise 7 Ta—FO—flE UTRTHEZ RV,

b g2 H26 H 18K 527 H7TERIC T T7.0
mm, 3H1H14~18FFIC18.4 mmDENZEA Lz, £D
HNEZEHAMN D B T DR, B A N> b OEEIC K
DOIFEEMNIEA TVE BERICHT 2 KHI O R G I,
BRI OTHFFEIC S U TIRAICBURIC R > T o Tz,
TOly, YHAZGCHAMOBEERNE &, BIEEAEZD
FER A N2 MCBT IR (00 EFE (Qn) DHIBRHIK
O (0 04" L DOBGRZEFHNTz, ITHROMSR, 4
HW&E &4 O sHBOHNE (P) ZXRAD XS I
HAMF LIzBKE (P L0k O DEEHRIFTH -
720

P,;())=0.5P (i) + 0.75P (i- 1)+ P (i- 2) + 0.75P (i - 3)
+0.5P (i-4)...(1)

TTTC, M HEERT B, £z, P OHEILERE &
DBFEZ DT TIREI L. P OBIBRICE TS O 0y
EDOBRIE. 2DDHIKTIFIZEM L 72D TO & DD M
AZRDTz (Fig. 4A). [ U L D, 2DDHIKTH
THRZ- iy, TnZnFEZzkDdiz (Fig. 4B), &
Wb D IEMIc B % HiH/K B O ZB)E A Rk & 0E

HKGEFED HIZFig. 4ADRIGFZIC X B 72, JokiE
FED HIZFig. 4BO2DDRIGFHIC KX B DO EEZ, TN
TNHEEM & L7z (Fig. 40).

FAEEEAZ2H 18H120.7 mmDBE/KABIH & N7z,
e TR 28 U Caiok@fRIic®d > 2. £ 2T,
A AR Z 8 U Cuklfic b > Tz E L. 2
Hi16~26 HICBINE N =Kz i 5 MR 3 2 iR T
LU Tz (Fig. 5)o adfT#ERROMER, L0 I AHBIRE
Dt mh - 7oK Az V. 17H 12K~22 HORFD3
REMMBE DKM ZHEE L, HHIKEZFHE Uz,

4. 45 )

2011~2015 B % HE/KkEB XU HRHIKEZ
Table 2IC K &7z, HMZFE/KE, FE/KEE 1224
THb, AR ORI /KE6778.8 mmic i L. #&im
KERIEZF1978.4 mm, 16452499.4 mm, FHIFRIZ[FEIC
29.2%., 36.9%TCH > Iz,
EREKERIZ20114ED S JHIC1507.4 mm, 1172.6 mm,
1471.7 mm, 1195.7 mm, 14314 mmTH D, 14FEEZITFE

. | . |
_ 23 (A) Rising limb 2 :}§iEeE
'S 3 E
Qx 1 5_: (yr_%gggo;axp(o .0461x) o :_
: \ | \ _F
2] ' ! ' ! r
- 1 (B) Falling limb 2 5257 iie F
S 1. : " 2 C
GX 1 5_: 11,0955-00040140.0016 o
SHE \f
. ! %§37+0 10024x+0.0009X°

T T l

0 10 20

Pys (mm)

10 1 | 1 ] 1 | 1 | 1 | 1
< 5 (C) . ;ns??rﬁg{gg
o]

g 1

05 ﬂJ X\&%

S 0.1 r&‘wfl R”"’ K‘m /
0.05

10 20 30 40 50 60
Days from February 1, 2013

Fig. 4. It 354 2 MR (2013 4:2 J1 25 H

~3 H 3 H) OHBEHKEHEE
Estimation of daily runoff during data
missing periods in the Kita-dani (25
February-3 March, 2013).
0,; B 7 H ¥t i JK & daily runoff in the
Minami-dani, Q,: Jb & H i i /K & daily
runoff in the Kita-dani, P_: X (1) I & %
hnEE 5 H [ R 7K & weighted sum of 5-day
precipitation by Eq. (1).

: measured at TK
o :measured at TM [
—e—: estimated for TM | _

y=-232.531899 -
+61.6923204x

-5. 967377335x2 —
+0.275318115x°
-0.00613970888x*
+0.0000533572831x° [
(Ir|=0.99956)

Water level (cm)
-xltrll?\lTllCFlkD

15 20 25
February 2014

Fig. 5. MM IC BT 2 RN 01442 H 17 H
~ 22 1) O/RNEHEE
Estimation of water levels during data
missing periods in the Minami-dani (17-22
February, 2014).
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EEMT e ZN2250 mmd F EEIZZHHEDIEEN
Tzo 0.5 mmPA EOFEREKHEIZ, 20114FED SIEIC105H .,
118H, 101H, 124H. 129HTdH b, MiEMM®ZIICE
Mo oo FREKEZ K HEUTRR L I H KR
. WREBKEDZWEILZWVMEAAD S DD, H
HAI O HBE KR OFRAMEIE. FREKHEDODE N
20114FE £ 20134EDfE (IHIC40.8 mm. 29.2 mm) HS, O
DA (17.4~19.8 mm) ITHEANTZE LTz, 201 14ED K EZ 7%
FERKH ARG, oFI2DDOERICE>Th Tz
S5ENH, SHICE24.0 mmZREERL T, MHDAH
FE/KkEE & BICTT13 7RG LR OMIETH > 72 5H
3. BE1S (AERE) OJt FICEOLOED S =& A
U TIEC 2SR HIE S T HIC 73 mm, (SR
7z P S AU DNPY E OO e |- 72 3858 9 % DI 23 H
1245.9 mm, HE25 (SONGDA) MWHERSEICih-> Tk [
LA EIC R 7o e B CHENN AR OYS BN DTS FE L 72 D
29HIZ64.3 mmZx L, &/ Mihe UTIEREARREKANY
¥R (LTRSS 2011a), 9H X, AMEET
&Rz HE12%5 (TALAS) B, @RI » 516 L LT
FLPEERIC EFEL . ZDFE FAAREICHKT 27z, B/
MUNC B3E 2T T202.2 mmDfFKE L 725 Lz, o
THE155 (ROKE) MPHED 5 AR O Z2 8 O 1f
MfhEic EREd 50— FCIb L U7z T, 16HIC117.8
mm, 21H152.6 mm, 22H1C50.7 mmD F & F - 7=k
Lz o Tz (M7 5SE 2011b), 20134FEDERKH F
HHEKESOA DMEEDN, 671CE29.1 mmZilek L7z,
671, TR S =IO TS U 72 TR I8 M i
MROFETI9H L 20HICZNZF190.2 mm & 86.0 mm, L
WA HUD 2 R DARSUE D B VU E O F IS HE T % M R Al
FRITHE - T 2B DRAVA A TZ R T26 H 12 82.5 mm 7z Gl
U7z (R 5555 2013a), 9H X, BE175 (TORAJ
B AET 2 RN AR E 5 IS0 LT TIHD 5
4HIT T T26.6~50.1 mmD[E/KAEEE L, 15HICE MY
E D& 185 (MAN-YI) & HAHHCHEAE U IS ha
FROFEET62.0 mm7ZzioER U7z (1L 5555 2013b),
EFRHKEIZ201HEN SIS, BB T612.0 mm, 330.9
mm. 356.4 mm., 233.7 mm. 445.4 mm. Jt¥XT735.1
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Fig. 6. 2012 4EICBUF 5 HRf/KkE (A) & HTHUKE B). B
KW HFHK RO (C) DZH)
Fluctuation of daily precipitation (A), runoff (B), and
ratio of runoff (C) in 2012.
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daily runoff in the Minami-dani, Q,: Jb4¥ H i HiZk &
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Hydrological observation reports
in the Tatsunokuchi-yama Experimental Watershed
(January 2011 — December 2015)

Ikuhiro HOSODAY"

Abstract

We provide observational results of precipitation and runoff from 2011 to 2015 in the Tatsunokuchi-yama
Experimental Watershed (34°42'N, 133°58'E) of the Kansai Research Center of the Forestry and Forest Products
Research Institute. The experimental site belongs to the Seto Inland Sea Climate, and consists of a pair of adjacent
watersheds, the Minami-dani and Kita-dani watersheds. Most of the area of the experimental site is underlain by
Paleozoic sedimentary rocks, except the lowest downstream area and the right bank slope of Kita-dani, which is
underlain by igneous rocks, mainly consisting of quartz-porphyry. The average annual precipitation from 1981 to
2010, which was 1181.2 mm, was taken as the normal value. The normal annual runoff summed with the normal
monthly runoff was 355.1 mm in Minami-dani and 353.8 mm in Kita-dani. During the reporting period, the
distribution of vegetation was the same as in 2010, but the growth of trees planted in 2006 on the left bank of the
middle stream of Minami-dani was notable. Annual precipitation fluctuated biyearly around the normal value, with
values greater than 250 mm and a mean value of 1355.8 mm. Typhoon No. 12 (TALAS) and No. 15 (ROKE) in
2011, and a seasonal rain front and Typhoon No. 17 (TORAIJI) in 2013 caused high levels of precipitation. Dredging
of the gauging weirs was performed at Kita-dani in late February 2013 and at Minami-dani in mid-February 2014.
Runoff during dredging is shown as estimated values. The mean runoff values and runoff rates were estimated to be
395.7 mm and 29.2%, respectively, in Minami-dani, and 499.9 mm and 36.9%, respectively, in Kita-dani.

Key words : daily runoff, daily precipitation, parallel catchments, Paleozoic accretionary prism, temperate and low
precipitation climate
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