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A STUDY ON COMPILING AND HANDLING OF
HYDROLOGIC DATA IN MOUNTAIN DISTRICT
AND ITS APPLICATION

By Tojiro IsHIHARA, Takuma TAKASAO
and Yusaku TANAKA

Synopsis

Many studies on river hydrology have been hitherto made in order to contribute the
rationalization of water planning. However, these studies which mainly depended on
much avairable hydrological data were not sufficient to plan the practical water project
especially in mountain district, because there were only a few avairable data.

In this paper, the authors proposed a method to classify the states of the existence
of the hydrologic data and showed the way to make the insufficient data useful for each
cases. As an example of such cases, we tried an analysis for a hypothetic project of
pumped storage hydroelectric in a small mountain district and obtained some interesting
results. The contents of the analysis are as follows; (1) compiling the effective hydrologic
data, (2) predicting the shortest period of requied storage by statistical analysis, (3)
calculating the peak discharge of design flood by using the decision method of peak flow
based on the theory of characteristics.

We hope that this study is the first step to systematize and generalize water planning

in mountain district.
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Table 1 Correspondence of states of existence of hydrologic data and
methods of analysis.
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Fig. 3 Map of the YURA river basin.
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Table 2 List of the observed records.

Station Data Duration Shortage
A Daily rainfall 1967.4.1~1968.8.31 1967.10, 1968.7
Daily discharge 1967.1.1~1968. 8. 31
s Daily rainfall 1967.1.1~1968.9.30 1%6%,8.9.12
Daily discharge 1967.1.1~1968.9. 30
Arakura Daily discharge 1952.1.1~1968.9.30
Ashiu Daily rainfall 1951.1.1~1968. 8. 31
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Table 3 Correlation coefficients and parameters in Eq. (4)
between points A, B and ARAKURA.

‘I r - a b
A~ARAKURA 0. 882 0.025 0. 040
B~ARAKURA 0.893 0.462 0.093
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Fig. 4 Comparison with observed and calculated river discharge at point A.
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Fig. 5 Monthly variation of storage periods by natural inflow.
(a) Distributions showed on normal probability paper for each months.
(b) 90% confidence interval of population mean.
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Fig. 5 Monthly variation of storage periods by natural inflow.
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(b) 90% confidence interval of population mean.
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Fig. 6 Monthly variation of storage duration with pumping up.
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Fig. 7 Schematic diagram illustrating the relation between the
occuring time of maximun discharge, the propagation
time of peak flow and the mean intensity of effective
arinfall.

LigBRP L XY, EROEBERD LHMOBMEAYFEHLTKOEYRDT, tre & rnp DEHEEYED, hi
VAT LR Lo TBARERRAD L ORAEL L L THLDTH S,

A
QP:’”"’”W ....................................................................................... (9)

I Qp: BRIE (m¥/s)
A FIFEE (km?)

ZOFETE, bTrilAEE 2 T, FORRCKT A2ERORFC X AEANENEHTED
DT, BEROPILVIHERANOFERCIMEN I, COFEXRVSDIIUL, fpe & rmp DEGY
EHBIHO, FHEHARRTS, Pt 1 oOKRHABORRIRER &£ it 5 BURE (K
f) DRE, BIVHERBRNEYEHT-20EHcbi- 25— ERROZE L, ChifEas+51
HOBMEREUILETH S, 2¥CLNLhOBERCHIT T, ZOHE~OBHRALTRT.

1) tpe~rmp DR

rmp X Ipe AINOEHERBERHETH B, BAHEETEONE L LIRSV TIL, HOHEFRE
BIRRERILHEE LS, LR -7 CRARLREAL~KLTWBLDEELLRBEDT, 22T
RRAER LY rmp ZEH LI, Table 4 13A, BRHARS T BHKER L O RDI toe & rmp OfE

Table 4 Observed records according with propagation time of
peak flow and mean intensity of effective rainfall.

Observation point Date tpeChr.) rmp(mm/hr. )
1967. 6. 28 2.2 18.2
7. 9 3.0 7.6
A 7.9 3.7 12.8
9.12 ~ 2.0 7.7
1968.6. 3 4.3 7.0
1967.4. 4 5.0 10.0
6.18 3.0 13.5
B 6.28 4.0 10.0
7. 9 2.0 35.5
10. 27 4.0 9.8
10.27 6.0 11.0
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Fig. 8 Relation between the propagation time of peak flow and the
mean intensity of effective rainfall.
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Fig. 913, FEHWARFERC KT 5 —EER OBBTE L GERMOBGRY RT3 0Ths, “hTh
5&, BR, BRI EORRCEFRL, —HEOKTZ2 AURCKRTTBL018%\ 2 L iibing,

Table 5 Annual maximum of 2 days rainfall-frequency at Kyoto.

Recurrence interval (years) 2 days rainfall (mm)
50 i 270
100 300
150 320
200 330
250 ‘ 340
300 350
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Fig. 9 Relation between the amount of rainfall and the time of
duration at Kyoto. (@ : Baiu, O : Typhoon)
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Fig. 10 Distribution of annual maxmum of 2 days rainfall at Kyoto
showed on extremal probability paper.
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Fig. 11 Hyetograph of the ISEWAN typhoon showed in %.
( ); total amount of rainfall in mm.
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Fig. 12 Model hyetograh based on Table 5 and Fig. 11.

" Table 6 Peak fiow of design flood.

Recurrence A (C.A. 5km?) ‘ B (C.A. 20km?)
interval
(year) tpeChr.) |rmp(mm/hr.)| @Qp(m3/s) tpeChr.) |#mp(mm/hr.)| Qp(m3/s)
50 1.83 30.2 41.9 2.13 30.0 166.7
100 1.73 34.0 47.2 2.05 33.7 187.2
150 1.68 36.0 50.0 1.97 35.6 197.8
200 1.65 37.5 52.1 1.92 37.0 205.6
250 1.62 38.4 53.3 1.91 38.0 211.1
300 1.61 39.3 54.4 1.90 38.8 215.6
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