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SNOW ACCUMULATION, MELTING AND RUNOFF SURVEIES
AND THEIR ANALYSIS IN THE NORTHERN PART
OF LAKE BIWA WATERSHED

By Shuicki IkEBUCHI, Hiroshi Mival and Mitsuhide TOMOMURA

Synopsis

The model making in the snow accumulation and melting seasons may be dealt with the
series of the following system. Snowfall and Rainfall-Transformation System I—Snowpack—
Transformation System I1->Snowmelt—Transformation System III-Streamflow. The snowmelt
and runoff system models developed in this study are primarily concerned with considering the
above processes on as physical a basis as possible through the detailed observation on the meteo-
rological and hydrological elements. Those models are applied to the Ohura River located at the
northern part of Lake Biwa Watershed.
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Table 1 Summary of observed data
Element Observed station Time step Unit
Wind direction B.C. 30 min 16 Course
Wind speed B.C. 30 min m/s
Radiation B.C. l1hr ly/hr
Net radiation B.C. 1hr ly/hr
Temperature B.C. 1,2, No. 1, No. 2, No. 7, 30 min °C
Nakakawachi, Yoshitsuki, Ichiba
Max & Min B.C. 1,2, No. 1, No.2, No.7, 1 day °C
temperature Nakakawachi, Yoshitsuki, Ichiba
Ground temperature B.C. 30 min °C
Snow temperature B.C. 30 min °C
Humidity B.C,, No.1, No, 2, 30 min %
Nakakawachi, Yoshitsuki, Ichiba
Precipitation B.C, No. 8 1lhr mm
River stage Syo, Yamakado, B. C. 1hr cm (river stage)
(Streamflow) m?/s (streamflow)
Groundwater level B.C. 1hr cm
Snowpack depth B.C., No. 1, No. 2, No. 3, No. 4, morning & cm
(by optical type) No.5 evening
Snowpack depth B.C,, No.7, No. 8 1 day cm
(by the eye)
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5.5 REKEOEY, REARE Kl
WEMEE HT H7 5 2D, Cold Content A5TE (BE<0) OB, HT O—if% 1134 Hs Cold Con-
tent % 0104 3% THPEINS, Cold Content p50 (FE=0) KX > TR UDTEROMENAL, &
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RM (mm) |3 HT/QT THZ Sh, h¥EvkEkiE 4CC (mm) {3 ~HAT/QT THZ 5Nb, TTIT,
Q7 ZRKTEHZ 5,
Q7 =1+0.5/80x(—TP), TP<0
A, o }

ERpo WC 3EENEKR (mm) TH2,
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Fig. 11 Synthesized and Observed snow depths at B.C., NO. 2 and NO. 3 points
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Fig. 12 Synthesized and observed water equivalent at B.C. and NO. 2 points
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Fig. 13 Synthesized and observed water equivalent with elevation
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Fig. 15 Synthesized snow line with elevation
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Fig. 16 Synthesized water excess reaching the ground surface for Yamakado basin and
observed streamflow at Yamakado point
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Fig. 18 Synthesized and observed mean daily streamflow at Syd point
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Fig. 20 Synhesized and observed hourly streamflows at Syd point
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Fig. 22 Synthesized snowpack water equivalent for various computation intervals
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Flow chart of computer program
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*1 +*

RMELT=WEQ+WC
THELT=RMELT+HG) [PC=21/(DP+0.827

IB" <
<] b
no <®>

yes
[a=1-0.5*7p/80] [ar=1-(Wc/WEQ) |

RETURN

Table of Symboles

Pl Air temperature in distinction | ALB Albedo of snowpack(%)

between snow and rain(°C) HTI Amount of water equivalent of
BDHF [Parameter of snowmelt factor snownmelt occurring from air

(mm/ *C+hr) temperature(mm)
PP Precipitation{mm) HR " u snowmelt occurr-
1T Air temperature( 'C) ing from the rainfall(mm)
RAD Radiation(1y/day) HG " " snowmelt occurr-
PR Rainfall{um) ing from the ground heat(mn)
WEQ Water equivalent(nm) HT Total amount of water equivalent
op Snowpack depth(nm) of snowwelt{mm)
DN Snow density(%) ACC Amount of water equivalent of
WEQNS |Water equivalent of new snow(mm) heat required to cooling and
DPNS  |Snow depth of new snow(mn) refreezing processes(mmg
DNS Snow density of new snow(%) RM " " of heat added to
REDUCT}{Reduction in depth of the old raise the snow temperature(mm)

pack due to compaction{nm) Qr Thermal quality(%)
cC Cold content(mm) WCM Amount of liquid water that the
CCNS  |Cold content of new snow(mm) pack can hold as storage(nm)
We Liquid water content(mm) WHC Liquid water holding capacity(%)
114 Snow temperature(‘C) PC Percent of a given amount of melt
TS Snow surface temperature(‘C) at the surface that reaches the
TNS Temperature of new snow( ‘°C) ground in each subsequent hour(%)
RMELT |Snowmelt + rainfall(mm) TMELT | Amount of snowmelt reaching the
NTX Age of the snow surface{days) ground surface(mm)

Td,Jdd | Index number
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