Joogdbootgtdbbodgtdbbotgdootgd
Jooguuood

0 oo oo, oo oo, oo o, o0 og
gog oodooooood. ggooon

[ 17

gag 89-101

googooogad

Macroscopic Estimation of Available Water
Resources in Kagoshima Prefecture, Japan

URL

http://hdl .handle.net/10232/00001714




BREXFEFRLE (0% - £9F),
No. 17, p. 89-101, 1984 ’

BEREBEDO/KERREES L O/KEERHEREED
< 7 UNEED—FE

KE FB—* - BARE** - BL *¥*-FHx fk*
(19844 9 A10A %)

Macroscopic Estimation of Available Water Resources
in Kagoshima Prefecture, Japan

Yoichi OsAKO, Toshisada TSUYUKI, Sakae KORIYAMA and Kazuo HYAKUMOTO

Abstract

Proper planning for the development and management of water resources requres the quantita-
tive estimation of available water including surface and ground water. This paper dealt with a
method of macro—estimate of available water resources using data of rainfall, streamflow and eva-
poration accumulated by Kagoshima Weather Bureau and Kagoshima Prefectural Office.

In general, precipitation minus evaporation equals streamflow plus percolation. As percolating
ground water ultimately reaches stream, quantities of water resources or surface runoff are calcu-
lated by annual precipitation minus evapo—transpiration. Compared with measured stream flow data,
those calculated figures are rather large. This is presumablly due to the nonuniform distribution of
precipitation by orographic effect.

Average annual runoff coefficient of rivers in Kagoshima Prefecture is 0.65 as shown in Table
2 and 3. To estimate the safe yield, the annual low precipitation and runoff data in 1942 are
selected to be expected to occur once every ten years. Rivers in Kagoshima Prefecture can be clas-
sified into four types by unit flow states as shown in Table 5 and Fig. 3. Each type of rivers re-
flects the geologic conditions of their drainage basins. Rivers of type I are characterized by very
stable flow states through the year. Pyroclastic flow deposits or so—called shirasu are widely distri-
buted in the basin of rivers of type L.

Under natural flow state, ratios of quantities of available surface water to total runoff ones of
each type of rivers are 48.0%, 34.0%, 24.0%, and 18.0% respectively. (Table 6) Calculated quantities
of available water under natural flow state in Kagoshima Prefecture are shown in Table 7.
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ZEV,BEEHERT 4 — VB EERBREZ B ICHBEALMEIC & 0 EEMS -
KEE#E S KOOSR E 3 KBIL, X5 ICEEMSZERE - BEiE - b - IAEREICXS L
2o (1K)
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EWRH12->TRELFKERRHO [KEFRMERFATHRES] (1976, 3) KON - i
DEKXBOEZ LV, ILHITHB O T700mm,/F, F#h980mn, %A U1z, F izt & FiDX
DITOVTIE, EEIOmP E2IL#ET B EIZEVAKEBREOTEL» HELAEZEY, EET]
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KE B—-BAR FME-BL ¥ B X

LR HIRBIERGABOEE —T 4 -t VI LS — (A7 2 mm)
[ - S N
X KbEHE | S | R & 8 |NRAL
BRE|E Bl BE|BR-FE it
BB36| 2,051 2,162 1,930 2,580 2,209 2,427 2,691 2,385 | 7
37| 2,532 2,476 2,943 3,114 2,900 2,357 2,597 2,696 | 12
38 1,862 2,022 2,206 2,485 2,209 2,194 1,994 2,149 3
39| 2,069 2,243 1,907 2,328 2,148 2,508 2,711 2,378 | 6
40| 2,305 2,301 2,380 2,612 2,428 2,604 2,706 2,539 | 10
41| 2,610 2,613 2,448 2,771 2,610 3,256 2,836 2,817 | 14
42| 1,716 1,763 1,604 1,910 1,762 1,969 2,175 1,916 | 2
43| 2,089 1,994 1,841 2,038 1,968 2,306 2,406 2,160 | 4
44| 2,406 2,259 2,276 2,674 2,406 2,513 2,707 2,509 | 9
45| 2,763 2,769 2,577 2,772 2,709 2,535 2,877 2,713 | 13
46| 2,514 2,518 2,427 2,868 2,598 2,966 2,647 2,694 | 11
47| 2,554 2,430 2,952 3,303 2,878 2,810 2,917 2,872 | 15
48| 2,054 2,092 2,106 2,125 2,109 2,037 2,700 2,244 | 5
48| 1,561 1,590 1,690 1,776 1,677 1,708 2,299 1,845 | 1
50 2,128 2,019 2,151 2,305 2,159 2,094 3,414 2,472 8
i 2,214 2,217 2,229 2,511 2,317 2,419 2,645 2,427
B2E BB K EFEO AR R VBFE (BKE)
e L =) o = A B = A BB
A K [T o O i e e B
km ? Fme /4 Fm/F Fm /4 mm mm mm
i B R & 370.43|  426,608|. 304,611| 731,219 1,152 822 1,974 4
. 3] W | 1,398.41| 1,525,697| 1,140,858| 2,666,555 1,091 816 1,907 43
" it BE | 1,444.27| 1,948,608| 1,185,607| 3,134,215 1,349 821 2,170 38
" S E Rk | 1,652.20| 2,462,196| 1,210,935| 3,673,131 1,490 733 2,223 33
H 4,865.31| 6,363,109| 3,842,01110,205,120 1,308 790 2,098 38
* BB Hb 3 2,123.28| 3,474,314 1,643,757 5,118,071 1,636 774 2,410 32
BB o 2,470.93| 3,946,238 2,029,220| 5,975,458 1,597 821 2,418 34
£ B .- 3 | 9,459.52(13,783,661| 7,514,988 (21,298,649 1,457 794 2,251 35
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® o | wemi | (BTRL BERE R || (Ramm)| are | HE
Kk ozo@ 200.5| 210,962| 151,177| 362,139 1,052 754 1,806 42
mo W | 1,613.0| 2,584,986| 1,225,247 3,810,233 1,603 760 2,363 32
i I 101.0{ 128,528 77,441 205,969 1,273 767 2,040 38
ES Z W 362.0 466,075| 284,779| 750,854 1,288 787 2,075 38
Ao/ 176.0 255,113 136,574 391,687 1,450 776 2,226 35
BxX B N 411.8| 646,654| 310,325| 956,979 1,570 754 2,324 32
B R B WM 283.8| 350,283| 230,689| 580,972 1,234 813 2,047 40
X| & 1 138.2| 204,523 105,049| 309,572 1,490 760 2,240 34
B ) 392.7| 555,429 287,409| 842,838 1,414 732 2,146 34
RF B 485.0| 1,112,245|  409,291| 1,521,536 2,293 844 3,237 27
i ) 134.4| 217,937 97,171 315,108 1,622 723 2,345 31
X & N 211.1| 361,244 147,771 509,015 1,711 700 2,411 29
H 4,509.5| 7,093,979| 3,462,923|10,556,902 1,573 768 2,341 33
Z|#E B M 1| 166.875| 1,618,587| 1,391,848| 3,010,435 970 834 1,804 46
ijéjc 5 810.34| 1,124,857 630,997 1,755,854 1,388 779 2,167 36
7]
ES 3 2,479.09| 2,743,444| 2,022,845| 4,766,289 1,106 816 1,922 42
xR i 6,988.59| 9,837,423| 5,485,76815,323,191 1,408 785 2,193 36
R ) 119.05| 105,258 97,383 202,641 884 818 1,702 48
TR BEEB 455.83| 402,310 397,028| 799,338 883 871 1,754 50
EBE X B 500.64| 1,468,813  368,972| 1,837,785 2,934 737 3,671 20
g g R ﬁ'_‘ % 157.15|  219,224| 134,206| 353,430 1,395 854 2,249 38
L E%gg%%% 819.08| 1,332,614| 666,816 1,999,430 1,627 814 2,441 33
E R B 55.71 64,957 52,591 117,548 1,166 944 2,110 45
JE Zz B 248.11| 238,371| 206,924 445,295 961 834 1,795 46
Mk BB E 94.54 95,391 84,897| 180,288 1,009 898 1,907 47
5 & B 20.82 19,300 20,403 39,703 927 980 1,907 51
B L : § 2,470.93| 3,946,238| 2,029,220| 5,975,458 1,597 821 2,418 34
) H 9,459.52(13,783,661| 7,514,988|21,298,649 1,457 794 2,251 35
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KEWR I, B, BENSBEERL» S, 2ORGFEOLENSFIHTEZHDTIELZ N, ULTzh-
TKREROEFENAZEZ X2 51T > T3, MERBOM -t MEESZEZ SFHTREIEWD
SFIHTEERE VS LD EFHOEETHBENH 5,

bold, FIAMERLZ ZBSIEEE»H3bDTIdEL, XI5 L8R E DREEEE
DOHERIZEZFNFREOFEEEEIL L TEDEIENTELLDTHS, UL ULZDERE
UTIHBERDZZORE, 2TVEARRK T CEORERNBETE A0, &0 2 ENKEEREDF
He2RETHIZEBL, F—BUICEEZERZE-TWV5,

(1) BARBR T TOFHETRER

BARMK TICBVTIE, 10FIX 1 BEREOEBKKEVHAMELIREEL Z>TWVE, BL
FTE&HBIcB 2| OFEHRES, &K, BK, FK, BK BKOKRFKEEOL (BAL
RRERILTWVWB) 2k, BKECEKREULZAHATEREEAT, Z208I1F, BKER
FED2T%ELTWVWS, (B4XR)

Tz [KEFEOEEREARICE T 5 HAEME (1965 : BEHHT) &l [KILKE» 5T
BWNNNE, BOTREBESHEEREZ LS, FIAKO%EE S ClIFKEIAETHY, Th
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B4k B O ® R OR

W oB & | BKRE | BKRE | FAKRE | BAKE | BKRE
& W E| 3.70 1.12 0.66 %0.43 0.28
BALCKERE)|  3.03 1.12 0.72 0.53 0.45
wi(EARE)| 3.14 1.16 0.71 0.46 0.26
B #®| 3.10 1.09 0.70 0.52 0.35
ie BE| 3.14 1.21 0.71 0.45 0.21
R | 3.95 1.01 %*0.59 %0.39 0.29
i 4! 3.49 1.05 0.67 0.47 0.22
i 4.10 1.00 *0.61 %*0.42 0.12
5.18 0.86 *0.46 %*0.26 0.25
L M| 4.22 0.94 %*0.59 %*0.42 0.23

& [E 3.66 1.06 0.65 0.44 0.27

S % IS E 5SRO ) TRFIHKR0~30%EEE CIRIEFKMIEIARETHS] LTV
%o

BREECB I A2EMANKEICOVWT, BELFO0ART, FEEHHRELEHRELOLZ
kv E, E5EROMLL 2, KELKI~ND4BIZHEI N, EIND &> KL2EFEHOHER
MEERTERRPIZEELE S,

DRz &z, MIBOBRFERTICE T 2R TR L, FIBBIOEBKLRE &
FHEE (WhW 2 BEARKOEKRERE) OEZFIHATEREL, ChzBFE,LRHT S
Z&iTut,

¥ BB D B iR & AR (BT © KB m®/s,/100km?)
X o BKIRE | FEKFER | BKKER | BARKE | RKE | EFHRE
- v ® B 5.60 4.34 3.54 2.80 2.31 5.87
xHERRE 0.95 0.74 0.60 0.48 0.39 1.00
- K B 5.15 3.62 2.70 1.83 1.50 5.56
XHER R 0.93 0.65 0.49 0.34 0.27 1.00
B ® B 7.17 4.30 2.94 1.84 1.60 7.69
%Y
XtEH R 0.93 0.56 0.38 0.24 0.21 1.00
® K OB 8.09 4.45 2.95 1.71 1.41 9.59
V7Y
SR 0.84 0.46 0.31 0.18 0.15 1.00

(&) BRKE i, (8-F & BkES)/ (FLHRE) TELH
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(2) #TKROFFETRER
BTIKEIEEINTOIBIZHENZ VY, BREESEDO TRV, Lith->TKEERE L
TKENRIAZZZ2BE8I101E, HITKNOBHRBBELUTICUZTAIER S0, LD LS
BB T, B TOMTAES BV D, RADPIZIFRILT S EEZEX 5,

TN DORER =REO BHEM TR 5 ORI ~OFHE

=) | | KB DOBAKME

wTKEFAT 254, BKOBAEZRE, HFE» 50k TI, #ITKEH (g BoK
1/35FATEEBDORRE INTNS, Uizhi-> TAEIZH TKOFHETRERE LT, FAJINEK
WEdHD 2 WVILHTAFKBEDI0% %2 & 12,

(3) ¥ v THERKES TS DK EER IR & F AT e
BEEBICBVTR, BZEERCERSE, WKER, 5RELZE TEY Y TEAGIKE»HH
U, iEKIZIFEAERADONT, BAKDOAEIPHTICBET SV FRSMBELZBGEA2ELT
W3, 2O1HFIHTERICONVTS EEIZFICRE T2 8BNS 5,

HRARICHE T 5 AKEMFICH T2 TKREFRICOVWTIE, BELEBICBHT 2RLREN
1.7n'/sec/ 100k TH 5 Z E» 5, EHEBHFANOHHS ZEZR L T2.0n' sec,/100kf & RAF
NBENS, (KEF:1979) EEBEREHICHE T 3BKEE, HEEEDKHTO~80%THD &
»oH, RERZHERT5&, i FAFKEEE U TI31.4~1. 8 /sec,/100kd (1.2~1. 6mn,/day)
LB,

COER, GREREHRENERRE (SHRHET :1975) »HEHU HTEERHEL I
/sec/100kd (0.95mm,day), F 7:fZBHEKOCFWAPERMXFEHBEN (AUNBESS © 1974)
» 5 OHHEHEL 120 /sec,/100ket (0. 97mm day) EHANB EBREHMETH 5,

YV THEAKES MR OF ATERICOVTIE, ROLIICUTHEEL T,
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(i) HWEREZZH>ERADH 5N 5
HNOFHHERZBEFED60% & U, FATREREZ35% & ThiE, iR KOFHATEER X, BE
BxQLLT,

Q X0.60%0.35=0.21Q
HMTKFEERE LT

(1-0.60) Q+0.21Q0=0.61Q
HTKORIFATEERZ30% & LT, AR, 0.1830TH 5,
(i) BEWANID & 5 Mg O FE S
HMEKOTHEHERZRFRDI0% & U, FIFATEEEREZ35%EThE, ERKOFATERZ, R
HFEZ2QETHE, 0.106Q, THTKOKHEIL,

(1-0.3) Q+0.105Q=0.805Q

ERY, MTAKDORERTRER%230% & LT, AR ATEERIZ0. 2420 - BFE XN 5B,

4) BRVRTICH IR ETER

DlEofgRs &1, BRABICSE T MBS NT, BRIETI ST 5 KEEOF T
HEZILEDHEFEERICLS,

COESI, WIS EDBALKREETHHARE DL ERYD, £ OEEFIFTERSE L
1245, %ﬂ%’ﬂt:&%’é‘é?ﬂ}ll@f&ﬁﬂ@ﬁﬁ%ﬁéé:%4 Mo 1\ LITF0FEE L
5, HRRDES wILBEEMBHONE, bbDAA, hdICEErRFTERIIHE - 4 -
SERELEZONDD, ES5RITRUHERENET 5 &, WIIFEEOMES X bDTKRE
<EBRLULTWAZENIHELTH 5,

#6% BRI TIC B81) 2 FI T RER
- (&)
X & (MK T K| (BRS) % (L, HiRE) (VEEE. RERICH
| 7| 70 | FEBN, REEN, gE, Rge) | TAMmEA ke
%U ’ ’ ’ . 2
, I BU| 48.0 | 14.4 (cLii.O)i%%”LﬂezﬁylI ?jnwﬂmﬂﬁmé
1R /N9 o
, MANL, K@M, FZEN, RN | 25, ki, &8
i DIREREBRE LTz,
u m A 24.0| 7.2 |(24.0)| AW, B, BRI, F A, BB
= oy 3 () id, wTAD R
v | 18.0 | 5.4 |(18.0) BRN BABOREIN, KIN | 055w~k
RENF BL oS (BT
v ek NHER) OFIETE
ANETN - R | 18.0 | 1.8 [(18.0) k.
N . (12.0) A, BEEN, 77T (3FIFATTRER DR &
o | T 21,0\ 18.3 1 (3500 gy i, mA. B | B EA WTAE
% - e THAT 2580
fmﬁmmmmﬁ:ms<§@(m5)§ﬁ%,%$%,%gmm%uﬂm BRECHD.
S| HRZVHE | ' Tk REE, @ZBHEEBNO—K
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I8 WEBARICY 7 A0S HEEADE < MBEEOKE % 5o, FRAERE D BRIz,
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BIhIZBL, KBz ELZNIZIZNWS,

&8 Y7205 H&HAE, EREFOSHENS I ZTEREEOHIEZHEA S, A,
Fz@I, BImINsETH5,

ME . EBEEVELHSHEL, —HIZY IR ENRDONEMBETRN SR, KEHEIC
VIAWOH T HBEREEALCIIHEN DL, K, #lzErhiBT S,



BRBEROKGFERFES LUKEREMNATEREDO 7 uNEEDO—FE& 99

%

B5XK ERBRMSOMEKN

1 EIUCHRER, 2 (Y THERKE, 3 I FESAB, 4 HESKRE, 5 ChER, 6 CHAER, 7T VIR
BEBRKE, 8 KIUEE, 9 I EHEER

A Sig, B.ET?E, C.BAB, D EXKE, E . ERB, F .@#ZB, G .5#B H: I MWKEH, I:
Ok BER



100

e ;]
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VB . ERESEOSGHEZFENSH). BABOEM)IREERBIZZ WV,
12 RIETTRERORFRIC OV T, RKESHHHELSI OIS TIX, #ITICBELRE T 57K
1, Z0EEAELIBKRINICTITNNICEET AEE2 5L, HBRKEBLHTKEERL, BLA
ENEELTNDIEILED, Lzh->T, RIATRERORBRIE, HED S BEDOKE VHFRK
BEBIEIZUT,
v THERRESHRHEIT OV T, BT ICHEE T 2 KO—8R»FINICRE L, IXEEEIC
BHT B IR0 T, —PHEETHIEITED, LK ->T, HERKOFFATEREMT
KOFNADFHS %R < FIFTTEEROM%Z &V 2 DRFE LTz,
JEXDOBORICULIA-T, BRBEOKRE, BU £50BERMET TOF MR REKEZ K
BEEVHNEBEDLHEETHEETROML TH 5,

F 7R KR -EL I HOBRRAT COFHETREER

B SRR B SRR
X 5 B #F B| TTof X 5 B F E| TTofl
MR & HTae=
KX oz & 210,962 | 101,262 8 B 105,258 18,946
N AW | 2,584,986 | 878,895 BTE - BEE 402,310 72,416
Elm oz 128,528 43,700 BB A& B | 1,468,813| 264,386
H oz W N | 466,075| 158,466 2F BB B 219,224| 39,460
= Bl om0 | 255,113 | 86,738 | |L| EARMHE | 1332,614| 239,871
X B 646,654 | 310,394 E R B 64,957 20,461
BRE W & 350,283 | 135,229 1 1E Z2 B 238,371 65,171
x = % 204,523 98,171 Wk REE 95,391 30,164
2 B ) 555,429 | 266,606 5 =3 19,300 6,080
OB | 1,112,245 533,878 E L ¢ 7 3,946,238 | 756,955
| M i 217,937 52,305 B it | 13,783,661 | 4,238,290
PN | 361,244 | 122,823
it 7,093,979 | 2,788,467
g BE OB M M| 1,618,587 | 442,123
fil| K B& M 4k | 1,124,857 | 250,745
X -
E at 2,743,444 | 692,868
biS E st | 9,837,423 3,481,335
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T, WSS ELGRHERY (V7 2 - BERKE) TEON TV AEESHBIKRE <,
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TKREL, BEULKRESE#L» LW,
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