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Abstract: Relation between seasonal variation of water discharge from the hot springs and
precipitation was studied using the hydrological data i.e. water discharge and temperature
of ten hot springs and water level of stream and cold spring for five years from September,
1973 to September, 1978 in the Onikobe geothermal area. In this kind of study, there is a
problem that what month should be adopted as the first month of an unit water year
because the melting of snow is very important factor governing the hydrological condition
under the ground in heavily snowing area as Onikobe. According to the results of this
study, December, May and June should be adopted as the first month of an unit water
year of precipitation, water discharge from the natural hot springs and water discharge
from artificial well, respectively. Because the relation between annual water discharge from
four hot springs and precipitation can be represented best as an linear equation. Typical
equations for natural hot spring and artificial well are equation (1) and (2), respectively,
as follows:

Q = 0.0283P — 15,000

Q = 0.0256P -+ 32,500
Where

Q = Annual water discharge (m?3)

P = Annual precipitation (m?/km?)
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Discharge elements of hot springs and the observation terms.
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Monthly precipitation (15) and monthly discharges from hot springs.
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1973. 9 171.9] 8,500 8,104 548 7990 1,002, 4,108 2,532 7,858 432
10 131.6| 4,210, 8,424 272 804) 1,049 3,821, 2,312 4,678 893
11 344.7) 4,095 7,733 324 894/ 1,067, 3,417 2,739 4,031 302
12 304.3 3,421} 6,776 402 830, 1,229 3,192 2,384 3,772 625
1974, 1 206.5 3,473 6,017 339 839 960| 3,169, 1,875 3,259
2 157.2] 3,064 5,230 262, 689 726
3 142.8 3,384 5,924 304 848/ 1,067 1,826 893 1,339
4 97.5 3,486| 5,577 359 821| 1,084 2,851 1,426 3,145 510
5 111.0, 3,808 6,785 384 894 1,201 3,611 2,027 5,093 1,549
6 214.5 3,979 7,158 454 1,037 1,267 4,018 2,074 6,597, 1,473
7 449.4/ 4,049 5,759 379 1,045 995 4,125 2,098 7,285 741
8 101.4] 4,098 11,236 433 1,031 991 4,509 2,143 8,901 781
9 253.00 4,013 9,534 480 1,067 747, 4,696/ 2,061 7,893 1,032
10 174.1 4,214 7,075 776 973 973 4,169, 2,219 8,866 643
11 197.8| 4,445 8,294 639 933 1,020 4,781 2,320 8,221 706
12 182.0] 4,500, 8,718 647 906/ 1,205 4,736| 2,152 7,861 505
1975, 1 176.5 4,585 8,781 638 879 1,170 4,629 2,152 7,424 1,174
2 141.8] 4,165 7,314 661 875 827\ 4,419 1,774 6,177 157
3 217.2| 4,081 8,053 353 1,009 781 4,192 1,861 5,473 580
4 117.3| 4,104 7,064 434 985 1,080, 4,320, 1,871 1,153
5 109.6| 3,960, 7,156 540 1,013) 1,004 4,210 1,942 1,080
6 113.6/ 3,936 8,392 540 994 1,007 4,147, 1,931 1,158
7 181.3] 3,995 8,571 330 1,009 866/ 3,915 2,219 486
8 199.3] 3,973 8,674 375 1,116 8211  4,210f 2,067 71
9 92.3 3,205 7,504 341 985 730, 3,171} 2,087 99
10 170.6| 3,495 7,486 415 1,027 804 3,165 2,111 379
11 257.7) 3,456 6,432 311 976 747 2,873 2,043 138
12 53.3  3,424] 6,647 286 915 821 2,482 2,022
1976, 1 150.2) 3,165 6,236 268 799 924
2 181.7| 2,560 5,431 258 702 685
3 85.5 2,768 5,714 299 804 594 2,388 2,085
4 73.1 2,497 5,517 259 795 747 2,117 2,043 185
5 53.4] 2,665 6,102 311 804 897, 1,710, 2,290 277
6 166.20 2,670, 6,765 372 791 704 1,646 2,173
7 90.9] 2,750, 7,075 375 906 509 1,911 2,219
8 418.4 3,027 6,825 371 902 7500 1,678 2,174
9 172.1 3,171 6,722 445 907 953 1,525 1,698
10 228.2| 3,196 7,116 241 866 781 1,303 2,129
11 91.2} 2,907 6,908 181 920 700 1,166 2,043
12 209.7) 2,902 6,736 237 656 656| 1,166 2,143
1977, 1 161.9] 2,817 6,276 295 638 786
2 141.8| 2,427 5,564 226 613 714
3 105.9] 38,000 5,861 205 687 728 942 1,219
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i 197.7 8,171 7,651 367 765 605 2,502 1,495
12 114.8 3,013 7,258 286 728 625 2,299 1,353
1978, 1 114.8, 2,893 6,616 237 478 598 2,089 1,268
2 121.6, 2,359, 5,689 218 585 319, 2,125 1,133
3 115.3 2,616 5,964 330 7100 549 2,008 1,263
4 49.00 2,722 5,314 207 700 674/ 1,840 1,348 406
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Monthly temperature (mean) of water and atmosphere in hot springs
and a cold spring.
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Variations of heat flow (Q ;) from hot springs.
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Relation between daily precipitations (15) and water discharges including
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Relation between annual precipitation (P) and annual discharges (Q)
from hot springs in each water years from Sept. in 1973 to Aug. 1978,
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Relation between annual precipitation (P) and anuual discharge (Q ) from
Kamurosé hot spring (3) in experimental water years.
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Relation between annual precipitation (P) and annual discharge (Q ) from
Fukiagenoyu hot spring (7) in experimental water years.
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Relation between annual precipitation (P) and annual discharge (Q)
from Daishinkan hot spring (4) in experimental water years.
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Motomiyabara hot spring (6) in experimental water years.
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BEREFTARERE B8 %)

FIRk BREKFBI3ABKBLERREOABHE
Monthly precipitation (15) and monthly discharges from hot springs in the established water years.
& R\ B B\ FER |y | 205 | KRHE | W W WO EBE
3 & A I@gk% 1{% lli%y% Ry(m) qug}ﬁ;ﬁ ?ER I 1R%§< 2}'{%%&\ %?R = 2}'{%7’?
W.Y (mm) 1(m®) 2(m?) 4(m®) 5(m?) 6(m?) 7(m?) g(m?) 9 (m®)
1973, 12 304.3
1974, 1 206. 5
2 157.2
3 142.8
4 97.5 359 821 1,084 510
5 111.0, 3,808 384 894/ 1,201 3,661 2,027 5,093 1,549
1 6 214.5] 3,979 17,158 4547 1,037 1,067 4,018 2,074 6,597 1,473
7 449.4 4,049 5,759 379 1,045 995 4,125 2,098 7,285 741
8 101.4{ 4,097 11,236 433 1,031 991| 4,509 2,143 8,901 781
9 253.0, 4,013 9,534 480 1,067 747 4,696/ 2,061 7,893 1,032
10 174.1)  4,214) 7,075 776 973 973 4,169 2,219 8,866 643
11 197.8] 4,445 8,294 639 933 1,020 4,781 2,320 8,221 706
& 2,409.5
1974, 12 182.0] 4,500 8,718 647 906; 1,205 4,736| 2,152| 7,861 505
1975, 1 176.5] 4,585 8,781 638 879 1,170 4,629 2,152 7,424 1,174
2 141.8) 4,165 7,314 661 875 827| 4,419 1,774 6,177 157
3 217.2 4,031 8,053 353 1,009 781 4,192 1,861 5,473 580
4 117.3] 4,104 7,046 434 985 1,080, 4,320 1,871 1,153
5 109.6| 3,960, 7,156 540, 1,013 1,004 4,210 1,942 1,080
2 6 113.6| 3,936 8,392 540 994 1,007} 4,147, 1,931 1,158
7 181.3} 3,995 8,571 330 1,009 866/ 3,915 2,219 486
8 199.3] 3,973} 8,674 375 1,116 8211 4,210, 2,067 71
9 92.3] 3,205 7,504 341 985 730, 3,171 2,087
10 170.6| 3,495 7,486 415/ 1,027 804; 3,165 2,111 99
11 257.7|  3,456| 6,432 311 976 747 2,873 2,043 379
Bt 1,959.2
1975, 12 53.3| 3,424) 6,647 286 915 821 2,482 2,022 138
1976, 1 150.2| 3,165 6,236 268 799 924 —_
2 181.7, 2,560, 5,431 258 702 685 —
3 85.5 2,768 5,714 299 804 594 2,388 2,085 —
4 73.1 2,497 5,517 259 795 7470 2,117 2,043 185
5 53.4| 2,665 6,102 311 804 897 1,716 2,290 277
3 6 166.2| 2,670, 6,765 372 791 704/ 1,646 2,173
7 90.9, 2,750, 7,075 375 906 509 1,911 2,219
8 418.4] 3,027, 6,825 371 902 750 1,678 2,174
9 172.1) 3,171 6,722 445 907 953 1,525 1,698
10 228.2 3,196, 7,116 241 866 781 1,303 2,119
11 91.2] 2,907 6,908 181 920 7000 1,166 2,043
B 1,764.2
1976, 12 209.7) 2,902 6,736 237 656 656| 1,116/ 2,143
4 1977, 1 161.9 2,817, 6,276 295 638 786
2 141.8) 2,427 5,564 226 613 714
3 105.9] 3,000, 5,861 205 687 728 942 1,219
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EWRR TR B 2 RAEHE L MOKE OB (BIRKRS)

IR (0I%F)
K B | B B RER |y el D5 | RSB | WM M B WL U5
B 4 A pokd | 1SR | 1SR PR TO IR WK | 1SR | 2R AR |25
wyl mm)|  Rym®|  R(m?) | Rgm)| Rem) Romn| Re@)| Ry
1977, 4 100.1 3,231 5,560 212 704 631 1,257 2,203 108
5 161.4 2,981 6,683 207 763 745 2,134 2,308 625
6 146.0 2,982 7,547 268 . 756 893 2,825 2,111 959
7 165.6, 3,013 8,214 259 781 817 3,049 2,152 246
4 8 306.9 3,071 833 308 803 790 2,803 2,053
9 128.7, 3,089 7,759 350 808 721 2,799 1,737
10 46.1 3,245 7,763 393 777 705 2,781 1,540
11 197.7) 8,171 7,651 367 765 605 2,592 1,495
3 1,880.8
1977. 12 114.8 3,013 7,258|  286| 728 625 2,299 1,353
1978, 1 114.8 2,803 6,616 237 478 598 2,089 1,268
5 2 121.6] 2,359 5,680 218 585 319 2,125 1,133
3 115.3 2,616 5,964 330 710 549 2,098 1,263
4 49.0 2,722| 5,314 207 700, 674 1,840 1,348 406
5 104.8 2,870 6,273 254 7280 603 2,000 2,000 835
. o 7,018.7| 159,322| 341,299 17,553 40,934 39,069
e # 1,978.4 39,831 85,325 4,388 10,235 9,767
5 % D2,309.5/D49, 99096, 124D 6, 203D 11, 470,12, 061|@52, 255D 24, 752
B 2 ®1,764.2/@34, 155378, 091|@ 3,435@ 8,658@ 7, 998/@29, 424@19, 761
B/ Bs x| 76.4 68.3 8.2 554 755 66.3 56.3  79.8
BE—BD ey | 23.6]  32.0 190 45.6 25.00 33.0) 44.0,  20.0
& %

(B%, BYOELFLERFRARELRT)

BHECKHEZSH LT 5L, BIUKER) 3EBHE
LEERBAKER EoBRIIEEERRICRERS. RKiITZ
EHRAERKER 1,700 mm (4KkEORDE) LITIHE
ATE3 L+hd, REDHFRROBHEIERKEN
800 mm PITFic/ 5 LB T 52 LT3,
FIURICRWT, 1km? ¥ Y OEREKE P(mm) 2m?
By (m®=P (mm) x1/1,000x% 1,000 (m) x 1,000 (m) iz
WMET 5L, EBHEQ () LERKKE P(m®) 0l
FRIER DAL TRENS.
Q =0.0038 P—3, 200
KFEER (HRBH)
BHECERZ2 5 AT 5 L, FRIZLTELRK»S
FEBEHE L ERKE L OBRIIKROELR TR EN S,
Q =0.00458 P800
BE 18R (HREH
B 1 B RIET S Fichim L TBHE LW HARBH
DFERTHB., BHEOCEAESALTH L, kL
THELBI» bRDEPXPIHE OIS,

Q =0.0283 P—15, 000

FERISR (REL9Sm)

FER | SRIIHERD» L OKEIAEL HET 5. B
HE(BHEE) PR OLZVWRRTHS. BHFOERZ 6
Red2l, FRRCEERPOROEQUXPEONS.

Q = 0.0256P+32,500

ARETIE, BAEOREZI0ARNIIAL Lz A&
(HEME) EELERRVWHREE LTV, 12
Bz Lic s &iekbRVIEERT.

LidoT, KEOHIMIE, BAERIZALIA»LH
F£ILAKREET, BRBHOBROBHEXSALER
BEBELAKRHEET, K=V v REBERERIBED
BHEI6HA 1 A»LEFES ARBETLT 2003 EY
ThH 5.

5. BHEREORED
BAKEROBHEDOKR & B3RO X S IKBRE L AR
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HEAEFTAR ERE B 8B

KRE (BB LEREDBBHERE 3 RICRT.
4KFI BT B FERFEOERLBHE (Qua) &, F
EOBHE (Qmn) LOELERSBHEL © R
19.0% 22 545. 6% D&Mz H 5 (H3FK).

BRI BT 2 EBHEE (Qo) HEPHRE (T
EOEBEHE (Q) 2B LTRDHZLENTES,
Q. =TnQ (1)
BREORERELSETHET S LEEREOE
MNEv, WRTTaz2—ELT5E, Qcid Q & HAHIH
R, £, ERSZEHE (Quwa) LEFVBEHE

(Qmin) EBHBEDOBIR (4Q.) i,

AQ = Ton(Q max—Qmin) 100 (2)

TrraEnd. QAT Ta2—E L+ 5L, BHEED
HREBEHED BRI E Ly,

FERBTC B 5195460 5 19794 % THEM DK
Bk (Pax) 13 2,638mm, B/b kB (Pmin) 03 1,292
mm T3, ZOBKEIBEETH- T, FEOKER
KELERD, HMABKEREAFTL TR VERD
HY, ZZTE, BEEIOBERKEZFEAL TRE
R1ZROBHEXRET 5.

Q = 0.0256P+32,500

DEERIT Praxs Pmin ODEERA T 3 &, Qua =
100,033m8, Q in = 65,575m® %485, WEDOEICLS
BHE OB 2

AQC — Tm(%m.ax min) % 100
ax

TTa—@BLTHL, 3#.4%L5%. AR, KL
O%ﬁﬁ‘(ﬂi: Qmax = 6,824m?, Qmin = 1,710m?® r /s
Y, BHBEOWIRIITINME 2D,

6. £ & &

BEREEIR IC BT B SEMOBR T — 2 2R L,
RRBHE BAR LOBREC > W T ROBRESE
7z,

1) ERREOBHEIFEHNROREMIZELT 5.
BEEBHRBICHT3BDBHEOE, B8 L % 2.0-
T.5DHHICH 5.

2) BREOCEHEIHTKE L BERERED 5.
BHERHE S 2 HTREOLEIC L2 - THEINKL
W5, L, BRIA»HERELTIThh 3,
1 BiZ 3mm DL EOMTARREZ X » CBHEEEL
QHEIT 5. F7e, 1EMCBW TIRRED BHEI
T 2 BHEERICE R ENRERRENS S 5. B
RIR BN, BRI PR E S 2 APgLEL 5K A D

350 HTH B,

3) BRREORBERENCELTS. LrL, £0
BV EER LD L, BEPOLOLBHE. ZOED
B2 b DI oW TR OME L RIEAE 2 & 0BR
ZoWT, EbHIRFTAILERDS.

1) BEREOBHAEISRENRCREN K B+
B, L IZ197548 7 A DIRE19774E 3 A & TIZIRRIE DB
BB R BT 2 ERRRD bhi.

5) TETH b 5AHIR CIIKEOHIR L, BokaEixl2
AlA»ORENARAET, BEREHOBEROBHE
FOSALIEPLEELARBET, AV VI ROKRE
RIBROBHFEI6A 1 ArbBES AR ETET
DOMFEYTHS.

6) LREOFEIR XD 4KELBT 3 EREOERH
B LERKE L OERIE, 4 PEIOBRRERBY CHES
HeF@HeERL, —ROERPRTHbbahD.

) REBRPTICR T 5 25EM O BEERAR (2,640
mm) L EDERFEAR (1,290 mm) OfEEHNT, A
RISREREDBREROEBHAEL FhFZhHREL
fo. BREFBHBEICHT 5 BVEBHREORIRIT
HIEA334%58, BHEPTS%HBL 25,

8) HMRFEOBHE LMEKE L OBEBRETTHL,
CT5Z LiXRETH B, RFFRicBWTE, 10050
BREDCS L, BRREEZOIIFERTH-2

SHOBEL LT, BHELBAELOBBERDS
Y- Tk, BKEORY, FIRCEBRE EOKER
EOTHRET S BREENB.

AR T, BRERCHTWEHERKBE L& X
foo AILH R BEERRA EEREFEREL T
59, FAREHHTPRES OWES CRRHIMSET T
W5, ZOhRRHRAOFRERFTOEY FH L
2, BREBHEZZ OMBROBKRICHE L TRD B
EThHAY. ZOEFERICBWTIEIAREDHAEEEL
ERCRHOBRANEEN S,
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