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An Application of Forest Working Systems to the
Watersheds for Regional Water-Supply
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Koichiro Fujiwara*
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Table 1. Water supply systems of Teshio Experimental Forest
Basin No. T-1 T-2 T-3 T4 T-5
Name of the water supply | Toikanbetsu district | Yuko district water | Toikanbetsu district drinking Horonobe-East dis-
system water supply system | service water service trict manifold water
works
Name of the Basin Nukanan R.-Kiyoka- | Teshio R.-Kumade- | Pankerupeshupe R.- | Juyonsenzawa- Kenashiporo R.
wa nosawa Suigenchinosawa, Hiyamizunosawa
(Mukaihassenzawa)

Compartment, ( ) means a

part

Object

Houses supplied
Population supplied
Cattles

Consumption min.-max
(m?day)

Beginning of utilization

Works : Intake way

Intake vol. (m3/day)
Way to purify

Capacity of distri-
buting reservoir (mS3)

Kasai (5)

livelihood
177
450
50
130-213

Nov. 1957

surfaceflow with
grating on stream
bed

198

slow filtration (180
m3/day) Chlorine
sterilization

80.5

Kasai (3)

livelihood
20
49
120
17-24

Apr. 1970

surfaceflow with
grating on stream
bed

27
slow filtration (23
m3/day)

22.8

Kato 27 (28)

livelihood
92
s
1,100
354
Aug. 1970
surfaceflow weired

up by head works

353

slow filtration

16.2

Kato (42) 43. 44 (48)

livelihood
52
255
640
180-

Aug. 1970

surfaceflow weired
up by head works

198

slow filtration

75.0

Kasai (22) 23. 24. 25,
(26) 32. 33

drinking, livestocks
47

1,340
390-

1984

surfacewater by
open conduit

390
rapid filtration

164

Notes

using the consolida-
tion work

water supply tube is
connected with T-3

using the consolida-
tion work

water supply tube is
connected with T-1

spur road construc-
ted in 1983, the wa-
terworks are under
construction

(M) 407 LN T 7 LW 0N
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Fig. 1. The water source forest of Teshio Experiment Forest.
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Fig. 2. The water source forest of Nakagawa Experiment Forest.
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Table 2. Water supply systems in Nakagawa Experimental Forest
Basin No. N-1 N-2 N-3 N-4 N-5 N-6 N-7
Name of the water supply | Utanai small | Nakagawa Nakagawa Saku water Osashima Otoineppu | Old building
system water supply | large-scale water supply | supply water supply | kitasen district| water supply of
meadow manifold water] Experiment
works Forest
Name of the Basin Opitaranaigawa| Penkenaigawa | Toyomanaiga- | Sakkotangawa | Hiokinosawa Otonegawa Kumanosawa
(Utanaisuidono-| Suganosawa wa | (Okadanosawa) | (Suidonosawa)
sawa,)
Compartment, ( ) means a (15) 55-62 83-93 (120) 121-129 (171) (172) (183) (186)
part (130)
Object livelihood livestock livelihood livelihood livelihood livelihood & livelihood
livestock
Houses supplied 12 0 690 230 24 6 (15)
Population supplied 35 0 1900 650 100 27 (100)
Cattles — 1780 — 150 — 180 —
Consumption min.-max 7-10 50~ 870-1000 410-550 20~ 28-42
{(m®/day)
Beginning of utilization Apr. 1965 May 1977 Oct. 1953 July 1976 Mar. 1954 Aug. 1983 Dec. 1964
Works : Intake way surfacewater surfacewater surface weired | subsoil water | surfacewater grating and subsoil water
by open con- | weired by infi- | up by head weired by con- | by conduit gallery weired by head
duit ltration gallery| works duit with grat- works
ing
Intake vol. (m3/day) 10 50 870 410 30 51
Way to purify deposit, filtra- slow filtration, | slow filtration, | slow filtration, | rapid filtration,| sedimentation,
tion chlorine hypochlorous | chlorine hypochlorous | (slow infiltla-
soda soda coagulant| tion)(chlorine)
Capacity of distri- 35.5 105 10.3 476
buting reservoir (m3)
Notes JNR takes utilized in only| purification no resident
water at the summer (May facilities were since 1975
same place to Oct) set in 1976,
maintenanced

by Osashima
water supply
users associa-
tion

(M) Wi LHEAYHTTF 2 LYW 0B WELL
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Table 3. Water supply systems in Uryu and Tomakomai Experimerital Forest
Name of Experiment Uryu Tomakomai
Forest .
Basin No. U-1 - U-2 To-1

Name of the water
supply system

Name of the basin

Compartment,
() means a part.

Object

Houses supplied
Population supplied
Cattles

Consumption, min.—
max. (m3/day)

Beginning of utilization
Works : Intake way

Intake vol.
(m¥day)

Way to purify
Capacity of

distributing
Reservior (m?)

Moshiri manifold
water works

Chiseurupesyupegawa
(412)

Livestock & livelihood

47

140

200

average 100
Oct. 1975

surfaceflow weired up
by head works
166 m3%/a day

slow filtration

40 m3x 2

Soeushinai Daigaku
Danchi water supply

(121)

Livelihood & livestock

4
15
60

1969 (Dec. 1962)

Tomakomai city water
works (Horonaigawa
Intake Station)

Horonaigawa

§121)', 122-128, (129),
205), (206), (208), 209,
210, (211), (212), (213).
214223

livelihood

(155,000

May 1952

surfaceflow weired up
by head works

9,900

slow filtration,
chlorine*

(2,480 X 2)*

Notes

maintained and man-
aged by Moshiri water
supply users’ associa-
tion

one part of the old
building of Uryu Exp-
erimeuf Forest )

maintained and man-
aged by Daigaku
Danchi water supply
users’ association

same purification and
distributing reservoir
as Yuburi Intake Sta-
tion*

WA, WEEE RO KT 180 km? (ZREABOKIFHE CTH b, B EIXZ O&HL K
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xR B T EMNTER, Fhe, BAMNREZEDM, HBEXBRIICEL TS, KER
IR AL < B E, BMEETY, BHTHRECHER YRS L EETH %,
K-4 8 X0 E-3 OHFL 1/25,000 AR ECoMIREF LELF TRDELOTHB, K

HEEK 8km? © 5 LIEEHKIXN 4km® TH 2,

DECEMHTHEROR S REHLABHBRIC OV TEFORE EBRCDOWTHRND,
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Fig. 4. The water source forest of Tomakomai Experiment Forest.
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LT, BOMBEVETTH LAERNELERHCRE T L8 FHEINS, ¥B8FH
WTE LRGP BERPILUBECKRBRE » TWT, SRS 5VIREFROL TR LY
BBETLHAERE VY, BEEDDL 5 —2ORENERIT, HHOMBETH S, ks
OWHOBEII /LA, BRPHMBFCLIOHKORILFOC- 27D\ EThHD, £%
DHERDO ZOBETOHH O, MEIER L5, TOBEBE, itEoBRLtEiT
RAERRL, BBBORETH - C, ERILUETIZIARBE BEOMEZET L, Qi
HeEhT 50 ThuobheELLNRS, ’

REACEBIROBE Z Ofttic, KEOMEGHBH, L0 28X vVRAEBOHENKE
e LD,

BEBRRLMHEOWTUL HE - PHZFOBRELRH S, Lh L, BEATIIBBESR
ERBOBBRYEENCTRTI SR TE R,

ek ZiE, MBOMRAHR & YL OBIR, T7hbb, BWREKOKX XK I8
KiZEF L, BREFEHDIVEE TIHEKBABIEL 5083 —- 7 GBI X Bz & s
FHRIhD, LaL, FENRERIL, EBRMGEO B iBERES0BHI Tt X
S5TcMiOBARE Wz b dh, SEROBETHS I,

2) KEMOZHhETORRKEHKE

BEEBL QCKERBREREOBEOBE L BEOKRCOWTHFRERECK LT
%5, -5 OMMEXSIL, BEMBIR TSR (1960~1970 F£ERK) % AT, WiEED
ERLEEERDIADTH S, ¥, FRECESBLKRIL “BREK” L LTERL, BE
HBRLDOWHELKEKRE LTORBLER L CKEYREL, BERMEOKE LEOR b HFL
FUERZRDTHBHERD Y, BHEBERBCEVCTOAERRD D, Zhid+T “KiE
REHK” L LTCERTHZ LTS,
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Table 4. Geology and Topography of the basins
Main  Total . Average
Experiment Basin Basin Name Geolo Basin stream stream Stream %‘:&gﬁge width of Form Elg’;ia. Elevation
orest No. gy area length length order Y basin factor ratio
(km)  (km) (m/ha)  (km) (m)
T-1 Kiyokawa neogene mudstone and = -
siltstone 180 1.95 3.48 2 19 0.9 0.47 0.44 45-300
T-2 Kumadenosawa ” 123 115 3.25 2 26 11 0.93 0.37 40-310
T-3 Suigenchinosawa | serpentine partially pre- -
Tesio cretaceous mudstone 241 2.30 3.03 2 13 1.0 0.46 0.58 80-500
T-4 Hiyamizunosawa cretaceous mudstone
and sandstone partially | 376 3.73 8.80 2 23 1.0 027 025 115-580
serpentine
T-5 Kenashiporogawa | neogene mudstone, u
silistone and sandstone 859 5.48 27.28 4 32 16 0.29 0.12 65-240
N-1 Opitaranaigawa schistose serpentine 88 1.14 3.10 2 35 0.8 068  0.34 25-270
N-2 Suganosawa cretaceous, 675 5.28 1410 3 21 1.3 0.24 0.21 65-610
pre-cretaceous mudstone,
siltstone and serpentine
N-3 Toyomanaigawa v 894 6.50 16.95 3 19 14 0.21 0.20 55-710
Nakagawa N-4 Sakkotangawa v 868 6.85 20.65 4 24 13 0.19 0.16 65-550
N-5 Hiokinosawa cretaceous mudstone,
sandstone and serpen- 205 2.50 6.48 3 32 0.8 0.33 0.25 30-430
tine
N-6 Otonegawa ” 89 0.71 1.18 2 13 1.2 1.77 0.90 75-420
N-7 Kumanosawa ” 88 060 . 166 2 19 15 247 064 70-400
U-1 Chiseurupe- neogene agglomerate
syupegawa partially sandstone 181 2.00 5.78 3 32 09 0.45 0.76 350-600
Uryu U-2 neogene mudstone, sand- : '
stone and cretaceaus 106 1.60 4.23 3 41 0.7 041 0.73 330-430
mudstone, sandstone )
Tomakomai To-1 Horonaigawa ‘ products of Shikotsu and 809* 7.85 1850 4 23 1.0 013 017 20-135

Tarumae volcano

* Area of Experiment Forest 409 ha.

(). et ¥ LB MFE T T FU W ORI
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Table 5. Forest type and prevention forest in the basins

Area

'Percentage of forest type (%)

Prevention forest

Experiment .
No. Basin . . Tree- Land- protective by Experiment
orest (ha) Needle Broad Mixed Planted less slide | Py Forest Law facilities** Forest
. : Erosion control working restricted
T-1 Kiyokawa 180 25 17 14 38 6 forest O forest 5
T-2 Kumadenosawa 123 .22 10 1 57 » (No. 3 com- -~ ” 146
partment) 146 -
T-3 Suigenchinosawa 241 30 24 18 28 ” 213 O Reserve Forest
Teshio (No. 27) 40
T-4 Hiyamizunosawa 376 6 48 37 8 1 watersource preser-
. vation forest 388
T-5 Kenashiporogawa 859 7 54 36 2 1 partially Reserve
Forest (No. 43. 44) 82
(total) 1,779) | (8) (43)  (30) @ a @
N-1 Opitaranaigawa 88 100 Erosion control O
forest 88 Rese F ;
N-2 Suganosawa 675 | 13 48 27 111 (Now 5760
N-3 Toyomanaigawa 894 1 50 44 4 1 Erosion control O .
forest 894
N-4 Sakkotangawa 868 48 45 7 ” 668 O
Nakagawa N-5 Hiokinosawa 205 2% 70 4 ” 205 O
N-6 Otonegawa 89 26 11 60 3 ” 89 Management
Experimental Forest
N-7 Kumanosawa 88 2 15 75 5 3 ” 83 O Horoka Model
Forest 88
(total) (2,907) (4) (44 (42 @) ® O
_¢ Chiseurupeshupe = watersource preser-
U-1 gawa 181 4 40 15 vation forest 299
Uryu U-2 105 29 65 6 " 188
(total) (287) 40)  (50) 12) |
Tomakomai To-1 Horonaigawa 409* 74 7 16 3 I xﬁggf(}%rrce‘:tpresii)-g
((total)) 5382) 1 (B)  (46) ((35) @ © I

*: Total area 809 ha. **:

O : Sabo works (check dam or consolidation dam) is constructed at

upperstreams of intake works.

#C2¥ FUWHE SBUNYBRRBEFEY IR

ey
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2-(1) XiEHHREH

R HF BRI, BHEER L Y BATHCHT CoILKERBA# 6000ha b, =D
KIBF ISR BESIARTH B, IWKFEY 513 Teh o BHORBIIEBRNRFTH 5, B
BEMIRTIET h =V <Y Offitkds, 7H=V=VYR&Fr» v %2R UL RBRIKTHD,
TARBEDEIAZVA, FiT5L hadifch 200m® BEOEEOKTH D, F=LBHIR
T, =V=Y« bF=RY - i 255 - ~)FY « Frhv. =V 2y EORTREK
WA b BT, ha 4720 300m? Z#lx 5 BRIFLHKI MBS -,

ORI, HEKPORE~ YRR X VAR LRENITiobhicn, BED X S wE
BEXRE IR D T, T 1960 E0HY ¥ T, Il - EBFERE R S H~TH
BRI REITiebh T,

F i, 1960 EREBBHCHEYHEB L 1L, BEKERE Ko T 5k,
fDER S b b BEHRETobhTE i, BIIRBEL, REKROEER ST HHHL, XK
BEThDZEofic, BEORBHMAEST LTV BHDT, 69 FERBREENRESY LB
CTEERBRKE LTHNEST SRz, ¥, KEHOR, KR OWTHLKEREKE LT
KEWRBREROKE ST VOB LVEEHBRELR L5, v v R e lRLAEHED
AICCHIR T, 1935 48, °36 4F & 1979 SR IRIRIFFC L 5 ERAMTIsbh T 505, O KK
WRIZIUKEOHEEL HBHZ &2b, ThETORERL E6RTLIEdRN,

BABERNFRTORTHLOIEL, BLUTHE, METHFRECE 75 THEIELR, A
BRI EOBgELR, ERBO ERRED B IR E T, ERE VI RERBRM LT
bh Ty, KBS EFFEOLDDHHVIZHRE - MEDOIHOKET, HELKKFD
BB ThrRBRG e, DERIMBOLTETERIA TS, BKRT22km,
KEH DR 4.5km, )l 3.4km, EEHOR 03km BKEKRE LS THBOBELETHD, TD
BLEBELT, ThETFEREOMBIIE LTV,

EHEEL, BEORTIZ100%, BT 70% HNILUKESHHECH D, BHOH L HRE
DERDBRZOR TS, L EFRELVGCEAKETCS 5O T 1930 FREATbh I
BOKBHOAEBTIREL KV, BHOROTHIIIIMREECERELLLL F FeYOER
TR D DA, Z O 5 oy, 1960 SERLURE, HIIREE DL, Thicolk
WOBREPHE LA, BTHR - MREE - Bk 2 oRBRATivbh, 1970 £ 0
BEXY, chooRBRIVBEShaR LML T, HOWLKERBADHBAAALL R T
L, CO—HF-6 R LIEID 25 ha, KFHORD Yha i ETh B,

2-2) B REH

FJIEER T, IO+ €2 55 1 ROZDBIMKFEHOERM T, LT NTRRE
KThd, A2 FARIF, 19104 1924 F0 2EOUAFTCRAERTESTIPBEL
foo WKEDIAGE, 7 v 2>y (@) & LTRSS L Lic 7 = '~ Y O THSE
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Working processes of the water source forests

Table 6.

KEKOKEREB

Length of

Forest works after water supply system constructed

Experiment Basin . Compartment No. Regeneration
Forest No. Basin Name ) means a part cutting year forestroad| 1 giruc- : afforeta- forest
ted vear harvesting tion road
(km) v (ha) (km)
T-1 Kiyokawa Kasai (5) 37 1975 block trees of forest 23 37
road, damaged trees .
T-2 Kumadenosawa v (3 (0.3) 1970 thinning, block trees 0 (0.3)
T-3 Suigenchinosawa | Kato 27, (28) 4.5 1970 block trees of forest 9 45
Teshio road !
T-4 Hiyamizunosawa 7 (42) 43, 44, (48) (197)6 only apart 29 1970 ” 2.2
cut -
T-5 Kenashiporogawa | Kasai (22) 23-25, 1935-1936, 1975 0 (1984) non 0 0
(26) 32, 33
N-1 Opitaranaigawa (15) 0 1965 block trees sabo workes 0 0
N-2 Suganosawa 55-62 1930, 1969 4.8 1977 non 0 0
N-3 Toyomanaigawa | 83-93 1925-°27, 1952-54 25 1953 regeneration 1954, 1 25
” 1979 in part -
N-4 Sakkotangawa (120) 121-129 (130) | 1932-'34, 1954-'59 12.7 1976 block trees of forest 0 12.7
Nakagawa road
N-5 Hiokinosawa (171) (172) 1962 05 1954 block trees of sabo 0 05
works (50 m3) )
N-6 Otonegawa (183) 1974, 1982 4.0 1983 non 0
N-7 Kumanosawa (186) 1953, 1964 15 1964 wind damaged trees in 0 0
1972
U-1 Chiseurupeshupe- | (412) 1950, 1951, 1968 0 1975 non 0 0
gawa
Uryu U-2 (121) 1938, 739, *41, 49,| 0 1962 block trees 0 0
’52, 61, 62
Tomakomai  To-1 Horonaigawa (121) 122-128 (129) 13.0 1957

(205) (206) (209) (210)
(22111) (2312) (213)

8E¥

2 FWWE DERVOWRMELWSYRRI
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O THEfBERHR] CIRBEINDEBEDERTH - 12D, 1925 ELE= — = v P TeRER
HS=Y o b F=yOfs OBENEBEE BRI RE, BEL, I <YRRER ST
BHSHHIBERROBEL L THR, 2—r v 2L Ve EHTEHL ORBIFRARRCET
B0E S HERAEETH D, ThHRXEERBEHKOE - BHOREAL L ICEFOBCH
B OMHIRE CEEAS E WD ZEbHBA, JigEdy cREltE bR L 2587
xS =Y« h =V R EREOBECROLND LV BHERIROMBELRE W,

thoKEMIL, i - BEeEhFhETDBH, BEERFIT 7=V <Y OBK, %
RUAOBMBO L ABTIE, PFYRIAFT - VF 2 F A 2B Frh v B0k
PBEERTH D, =V=YDEEThDETAIPE,

BBHRAIR L, BIFLEMN 2~3EOHRRK L 5 ERATibh T T, ERER 200m
LIF Gig 150~200 m¥/ha, 200 LI o> B Gk 100 m¥/ha, ¥4 150 m*/ha 2 CH 5, 1960 %
TR, RAKOEHBOFELRIZEA LR, FRMIUAFHELEREBEEC LT
T, 1970 ERICA » Thd, RRKOFEFHMFLEN D LBEORKCHTbh5 X5
b, ZORDOEEEOHBLIBEEMTrbhs koo Tz,

¥ 72, HIEBEHROBE, KEKIEOREE W TTRTHALBIEHBHREKCHEE S
RTWAD, EHEKE LTEDOhERBROR D L » CTHELERRED, REKRELT
oEELOHBL, RBHROKEEEHFEOFHTHILEIR TS,

2-(3) WMEHHTREBEH

WEEEkO oo KEHKIX, RA{EKTHS, 1920 FROBERC L HE™D, WEREE
Wiz 7 b A~ )Il, ¥4l L OEORBRCIIERRDLH, £V v vFrA]l
WO LR 3 L OEBEE { OIEREIXAERES <, KASTRTERERRWETH
LEWERREIA TS, AL2KBEROWTHRDE, EED 1/3 LLEABEEMAN & LB S
FohTaT, HHELEOFEHERA 100 m¥ha 3, BESOAXTIEIT0m hafFLTIhT
WC, BEBHEORHRRRBCEER TV,

ThETOZDOKERRCHTHIELBEINETH D, £hi, F-6LHD LK,
BRARAFHEZELTHIRET, LrbEETELhAFBOLDTH ST,

2% E b, BEMKOEBEY 5T Tuiswd, WEEERTIIABEKRE - ThbIL, X
EREkE LCHEST Sh, chicl, . EHEFRITebh T, TehE®d
A4 AN

2-4) E/NEHARER

KERE CEERCHTBT 2B O KBFIIRAERTH Y, AKX 207 Ahieizw,
RRHKO—Wizit= V=Y « } F= Y2 bThrgUBEIKLS 52, & WRESHKT
B, 2¥03o0okHcblbhb, ‘

H1ox4 712, 1954 E0 15 BEROREHM » 5 ViZlP - REOFRKLE LTOE
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RFHICHT LI ZRH T, TAFEIECIEER1mUTThs, H2Dx 1 7, 1954
FEORED L XB - ARAK - PRABEKAEL, TOMEYBEERCREE LRI ED S H
HTh5, #3054 713, BEOHENEEHPIRL, X - FERVBEEEZHR LT3
WTH5, ZOKEL REVOEMPERMIC—-BEDLDOHRTH S, MO 2 2OKRMBILREA
CEFA 7REDHHL T 5,

ZOWRTIE, WEHAROEAX h#FHH DA VIIRRERORENFE T, ZhbDOREF
¥E1Z, TZRTRTIERTERVS, BEFRGEVWETREENELHETH-ERDL
ha, BBEEOEHmIL, #5 <Y - g2—wy by e ERARBEOEBEIT R 5 HENREL
LCfilebh, P F=Y 3 FETFHERIATHS, L L, ZOKBRKIRBE -z Ebd
D, REEKBEINTHERTHCOLRIEBMI S, —7F, ER LB 1954 FoRE
B Tn o KEREKREROMBLAS , BRERAREDER G b Y RED RStz
T\,

Wl KUDBE CTHBHARCIERTEDZ LD -T, BURREERS{ LR
T3, 2BRBABERECESR, EtL2400LT#T- T HBEOLERA v, EREHI,
MECERCE bR TETHREREOMEBEROLEL, 20T, KHOREERACH
RCHA LIBBT A TH - eh, MEIRBEOHCD I RBbE oL b, ZoEK - BE
XT3,

3) FEEOMKEEFE

KEKE LTRIBEFROBVCIRERIEKRTH S, HAKERBCRLIVRRFTD
5VCIRBAROBRKEDO AEOTHEL, AEOARKEAEY R L, BREESHEL ¥5
ECh{BETHD, Pl - MEHNORFERFED, BTECLELEFRTHNI v KERECK»
TWBDRZDRDTHD, ¥, BEF - BERECETH—20EFEL LT, RBEFRELL,
Thbik, &Rz EbbigiY, 1982 kR HLlgEOKE) X v5IH LK,

MHOERI WL, ThETOXMEIY 2, 30fARRT T 5,

3-1) FEMFHFREWH

KEBFTEERERRTHRFER L LT, MENBRFTORESY F-7T1wm L, MER
T EBEKEH 1500mm T, 7TAX Y 10 A0E - KFL 12A~2 BoBEH 4L, 3A4A
DEFEARIZA TV, BEEE, IUHBT1~15m T, +OBIKE223 BB ke kh, B
PR 7eok 218 b BRTE 0T 800 mm i1 % 2%, % CiT 400~500 mm b 5, LUMERIE O 1
i3, 4 BEA~F 0 THEHE,

19610 6 B X b, HINHT-D) W TRKBERHET- T\ 5, MEFHI 19624 L b °70
FE TR TRbALD, 20— H-5m Lz, BEHK3 iz Ue b, 55~
THETHL, C-7HBOHBRT ORI, FHOBTARK 4 AhanSh 1, B
BORKRIIDEVWET 15 mm/day, £\EH 60 mm/day & i DENRD B, HWEITBEH
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Table 7. Monthly average of meteorological factors at Toikanbetsu
Jan, Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. r‘ﬁ;i Re;;rged
Mean temper- | _ _ _ _
ature (0.1°C) 92 98 42 33 94 134 174 187 144 82 16 49 49 13
Max. mean
temperature —-35 -—-31 17 86 161 196 228 240 202 140 60 -—-12| 104 13
(0.1°C)
Min. mean ‘
temperature —150 —166 —102 —15 39 84 132 146 91 30 —23 -—86| —02 13
(0.1°C)
g;:;;P“a‘i°n 142 94 65 61 81 83 134 152 168 160 174 170 | 1483 | 13
Max. daily pre-
cipitation in 42 52 29 40 45 59 82 107 120 140 57 42| 140 | °62-°77
month (mm)
Max. snow 1RO
depth (cm) 195 240 297 218 6 26 61 115 297 62-"76
1000mY4ay
1101 mm/
day
——50
%0
— 40
704
— 30
50
— 20
30/
l— 10
104
o L i e A
5 :J!,AR. 0 25 31 5 1°APR1.5 2 25 iﬂk 1‘1
B—5 X& #liloMIZHK (KK, ®)
Fig. 5. A snowmelt flood of Kiyakawa in the Teshio R..

(pictured by HIGASHI).

LEHRSIBETHHN, BREOKGWEESTH 40mm/day &b, BFEHAD AFEIL, =D

FIRCIXEKALIRHE O 21~1 R BB U, BAALIZ 9~12c B35 BA&E 0 5 1,
B X AHADHAE F-6 1ok Lz, 19614, 624€E 0 2 EHOBMOBMMFOBRA

OHAKTH Y, TOROREHTER 33 mm THBY,

3-2)

114 77 MR

)R & FRTRHBE TRIETREEELRD, PIIETREERELILORIEERA
Trorx L, BERFRKGLZE, BECUSS 2RI 5BEEELL, ABENRZSRE
HaRd, coldd)ll - EPERTREFOENY F-8 kRl
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m}.

31 -

mm 40
2ls 7ahr

+
9 day

B—6 X&E #loBMe sk (BN ®)
Fig. 6. A flood and rainfall of Kiyokawa, Teshio R..
(pictured by HIGASHI)

F8 Pl EERTROKEERO AFEE

Table 8. Monthly average of meteorological factors at Nakagawa
(Ny* and Kamiotoineppu (K)** )

An- | Recorded

Jan. Feb.-Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. nual | years

{fﬁf‘;‘er_ N*| —98 —94 —44 32 95 138 181 191 150 85 11 —49 50| 27
ature(0.1°C) K**—107 —104 —52 29 98 144 183 200 154 86 10 —61 | 49 3

Mex. mean _ _ -
temperature N 44 32 12 - 85 163 202 238 244 207 142 55 09 | 105 27

(0.1°C) K| —-51 —40 06 79 159 203 238 246 204 138 50 -—19, 101 3

Min. mean _ _ _ _ _ ~ _
temperature N |[—154 —159 —102 —16 38 85 136 149 99 33 —27 91 01 27

(0.1°C) K |—163 —168 —111 —21 37 84 137 154 104 33 —31 —104 | —04 3
Precipitation N | 137 90 67 57 73 79 127 145 168 147 154 163 | 1406 | 30
(mm) K 151 127 89 63 87 88 144 166 198 161 193 208 | 1674 3
Max, daily

precipitation N | 70 48 41 61 44 113 141 120 113 128 56 51| 141 2430

(irr:lrisonth K 70 55 79 45 52 71 151 106 115 112 68 54| 151 | ’17-°70

Max. snow N | 200 349 396 192 47 24 95 152 | 396 | ’'16-°70
depth (cm) K | 200 250 244 220 68 31 100 195 | 260 | °16-°70

I EREK R 1,400 mm TZ DO EHLREACREIIMEN L @ER CTh 5, BERE,
TERONICIIRKERMELEL > TWABD, ZOREIRREOL ZORKILMETHY, I
T 15 mm §j%, BEKBELBKRHCS00mm i ThD, —BIC, ZOHETIE, BRSE
12, BARBE I IVRBEABZREL D, TOBEE, KENEXRRETETFRIZESER
BN —REIHERRH) 2y, 5 — WM LLET 25 A ) I—E 7)o EbfFict 5,
ERTHX0EIL, BUOA - 7BRESKCORTEA TS, 20X3hzthb, X
NPT TOFOMEZFEIZER L, MEMZ4 AL - PATH O LTH)IE 4 BT,
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FR TS A LARFEOMEHTH 5,

FIBOHEOKBE Lo T B b a=wr Al #y 2 x v/)IiE, WEKEIRE- LR
Bl AR L, RIEFEOSCHBO—Mied D THEMKILT ALAERE T
B EHRbh, EHOBKRC ) HENEEY 5 TS WIRKRTS A 5,

ARl HX G, 1981 4 X b KRB A AR TV B3 % 4 e shid iy, BT C
K&+ 50| (FRER 330 ha) ¢, K HSHFE4E, EE2~3H, H4EHEL
TR, BAMEIR 4 A THORMERO A %D 0.410 m*/sec/km? (¥ 26 mm/day), B/ME
116 AT AD 0.009 m3¥/sec/km? (#7 0.89 mm/day) Th 52, FEROBEILZ iR Li-EED
iz 12 BEL bR,

3)-3) mMEMFHREH

EILEFSCEARBTFRBAFNOMY X9 R L, FEEEKEIZ1700mm ¢ k%K

TFREBERLTH S, BEERICLEHL, FHOMEDL S APHT, EFRTFRHIDVIS

£9 BHTFREOKRREROAFFME
Table 9. Monthly average of meteorological factors at Moshiri

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Iﬁgi R‘;c:;;ised

Mean temper- |_ _ _ _ _

Noen 0128 125 —123 —70 09 78 134 178 182 131 6l —09 —78| 31| 17
Mazx. mean
temperature | —56 —46 —O0l 68 150 203 238 238 193 123 38 —29| 93| 17
(0.1°C)
Min. mean
temperature | —198 —204 —143 —44 17 77 130 137 75 04 —51 —132 | —28 | 17
(0.1°C)
&;f)ipitaﬁ"“ 151 108 106 66 8 94 126 192 190 152 197 218 | 1685 | 17
Max. daily pre-

cipitation in 49 26 35 26 39 55 77 133 114 72 46 38 | 133 | ’61-77
month (mm)
Max. snow : RO
depth (cm) 220 258 275 246 134 26 132 210 | 275 60-"77
e — r ———r—r r— Ty
lllll'l/‘.y
50
1982 = Bifukakoezawa R.
gao 1
a
: ]
2
E
s 4
& 4
. - M M 1 A A PR ¥ A | I ok i A
%y 5 10 15 2 25 8 5 10 15 20 2 6, § 10 15 20 2§

H—7 B®BTH, SEBROMSHK (KR, FWUFH)
Fig. 7. A snowmelt flood of Bifukakoezawa R. at Moshiri.
(pictured by MOTOYAMA).
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Wz 1@ ~10 BBy,
BFEOKBETHHF oAy llodticEdTsrev ) v v+ 1 IIXHEFER T,
EERFEBHEREFOMERRRIIVRFLILE - T, MERZORBOTREEZT-> T
5, FOIREFEOMBHRHOBRC LB L, 4 A EAMLLHHIANLILE H 7 AP ¥ T X,

BEL LTHEELLKERD 987 MR Lick ShTwa®,

M-71 1981, 82D DO HRAGHREDOEEZ R L., S AL AKEDOC~ 2 B8 b
h, FOBEAMEIL 40~50 mm/day TH 5,
3-@) BB REHK

BANDH BRI, BRI - AFRELLICIBERTRIRLIBFENEL, Lrdk
MEELRTVHIRCETh 5, ¥, BEBRMEAENEOZOKREVWHIKTLASH,
TIRENMEIBRT ORI Y £-10 2R LI,

KX 1,200 mm T, 7~9 AOERHL LI, BWEH L, BOLBER
BREEETH L ZOMBOBETSH S,

MREERZHBELEY - BETKUEHY CELBbh T\, tBOBKEIEDTR
Vo LA ST, WEPHRL SCHMBRDOLS DO LBEE S, MTAKELER L
LETHD, 18BLEL WVIRNINCE R REKFTLRT, KIBRET- w5, B - L2Lb3
EAEKRENE LIV, M-813 8148 B4 -58 DM HT 345 mm OBFEHODH - I OERE
WRCEH LKL & B & Th 229K TN IV, RIS, HailED ~~<5)I| (F
) X 0B Al BT & BERTO3E) ¥ TOMBILED 19 OFI oW THAEEZTT- T
W39, Zhic ThiE, 2 OO K IUBHEH OBV OMFELE T T50T, ik
BOEFHIVNEL, ZodTh, BRISKKEEWNESEH VDI WNCE L LEBSTS
hTuw3,

E10 ENRMOKKEROBTFEE

Table 10. Monthly average of meteorological factors at Tomakomai

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Iﬁlg-l R(;cgzlr?:'d

Mean temper- | _ _
ature (0.1°C) 48 —42 —06 46 94 132 177 200 167 106 41 14 71 30

Max. mean

temperature —05 —-02 30 85 132 162 203 228 206 155 86 28 107 30
(0.1°C) i

Min. mean

{empe)rature —-95 —90 —45 08 58 106 165 174 125 55 —05 —56 32 30
0.1°C

(lz)rfcl:;;;i‘t)ation 473 456 577 902 1081 1302 1551 1807 1725 1211 812 509| 12406 30

Mazx, daily pre-|
cipitation in 630 700 527 974 754 991 1040 4479 1324 1080 905 615 4479 ’42-’80
month (0.1 mm)

max. Ssnow ’ s
depth (cm) 52 67 77 33 7 16 70 77 ’42-80
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Fig. 8. A flood and rainfall of Horonai R..
(pictured by KOBAYASHI)
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Fig. 9-A. Sakkotan forest road and cut-off channels.
(pictured by SAsA).
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Fig. 9-B. Sakkotan forest road and cut-off channel.
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spur road side ditch (pictured
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Table 11. Intake volume and scanty runoffof the basins

e s Lowest rec-
Basin No. Name of Basin Area (ha) . Intake volume 1/day/ Sii:.flc dISChj;ig:. ofidi(seghzslggsig‘ic
m¥day  1/sec 1/sec/km® mm/day person (m3/sec/km?) (1/sec/km?) 1/sec/km?

T-1 Kiyokawa 180 198 2.29 1.27 0.11 430 1.80 4

T-2 Kumadenosawa 123 27 0.31 0.25 0.02 550* 0.35 -

T-3 Suigenchinosawa 241 353 4.09 1.70 0.15 450* 5-8

T-4 Hiyamizunosawa 376 198 2.29 0.61 0.05 770*

T-5 Kenashiporogawa 859 390 4.51 0.53 0.05 (1560)*

N-1 Opitaranaigawa 88 (10)  (0.12) (0.13) (0.01) (280)

N-2 Suganosawa 675 50 0.58 0.09 0.01 —

N-3 Toyomanaigawa 894 870 10.07 1.13 0.10 450 (0.41) (10

N-4 Sakkotangawa 868 410 4.74 0.53 0.05 630* ¢ 8

N-5 Hiokinosawa 205 30 0.35 0.17 0.02 300

N-6 Otonegawa 89 51 0.59 0.66 0.06 1880* 1.5

N-7 Kumanosawa 8 — — — —

U-1 Chiseurupeshupegawa 181 166 1.92 1.06 0.09 1880*

(0.58) (7-11) 6
U-2 106 — — — — —
To-1 Horonaigawa 809 9900 115.0 14.22 1.22 280** 0.27 18-23 30

*: Including livestock’s water.
*% . after 8)

(H#) Wiz LHNUBFT 2 EYWE OB REN
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Summary

On the effect of forest management upon water problems numerous reports have been
published and discussed. In Japan, however, there are few reports on influences of timber
management to domestic water supply watersheds. It is the purpose of this report to describe
the actual conditions of small water supply systems that obtain their water from forested
watersheds, and to indicate the possibility of logging and road construction practices to protect
water quality.

The study areas were chosen at the upland drainage basins situated in the Teshio, Naka-
gawa, Uryu and Tomakomai Experiment Forest of Hokkaido University, the northern and
central Hokkaido, Japan. Most of these forests have been under management for more 70
years.

1. In 1983, there were 15 public water supply systems in the Experiment Forests of
Hokkaido University. The forest land of 54km? were used as the sources of water supply.
Describing the whole aspect, 85% of which is occupied by natural forest, 10% secondary forest
caused by wind damage or forest fire and 5% afforested land. A half of this area, 27 km?,
8 basins are occupied by the prevention forest designated “headwater conservation forest” and
“erosion control forest”.

2. All water supply systems draw water directly from small upper streams without reser-
voirs. Those streams often become torrent after heavy rains or peak of snowmelt which
bring debris deposition or scouring near the water intake works. To prevent stream bed
deformations, sabo dams (check dam or consolidation dam) were built generally at the upstream
of the water intake works.

3. The amount of domestic consumption varies with the standard of living but is pro-
portional to the resident population. For these study areas, the average per capita per day
consumption varies from 200 ¢ to 1,800 ¢ including dairy farming. The water intake rate
required for these uses ranges from 10% to 50% of the total yield during low water period.
The quality of water derived from an uninhibited forest area is clean and clear enough to be
distributed to the consumers without purification.

4. The effects of recent logging and roads constructions and clearances for regeneration
in the forested watershed will introduce sediment into the water. All of these works were
been carried out by tractors, loaders and other kind of heavy machinery which caused soil
disturbance and compaction. Such disturbed soils resist water inflitration as the result of which,
large amount of water flows over the surface when rain falls or snow melts. Surface water
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flow is capable of detaching soil particles and transporting them in suspension, and these
material is often cast directly into the stream.

5. The main problem for forest management practices dealing with water supply is the
increase in suspended sediment discharge. With carefull planning, laying out cutting area and
prelocating landings, roads and skiddtrails, a watershed can be worked with little effect on
water quality.

It is effective to decrease surface soil erosion and stream suspention by constructing roads
away from stream channels as much as possible. Surface flow that came from roads, landings
and road-side ditches, should be diverted to forest floor firmed by root stock and trenches
at the low side of them, where a considerable quantity of sediments is been caught. If the
condition is suitable, surface flow or small channel flow which comes from disturbed areas
shall be channelled to water absorbing space instead of discharging directly in streams. At
the absorbing spaces constructed using small flood plains and former stream bed, collected
water will be spreaded and absorbed, then directed gradually through subsurface channels.



