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INTERNATIONAL STANDARDS FOR DISCHARGE MEASUREMENT OF
RIVERS

R !
Tadahiko NAKAO
VE&E T MEEA

NE#RYE % —  (T102-8474 HACERTHCH AT 1 — 3)

World Meteorological Organization (WMO), a specialized organization under United Nation in
charge of coordination of national meteorological services, constitute a regulation for hydrological service
named " Technical Regulations Volume III Hydrology" as well as "Guideline for Hydrological Practice.”
International Standardization Organization (ISO) has constituted many International Standards
concerning discharge measurement in open channels to enhance international trade.

Japan has its own technological standard based on its history of water resources development works.
The author shows that Japanese practice is basically conforming to those international standards. He
points out that acoustic Doppler technology may be very powerful to help us understand the flow

structure and mitigate uncertainty in flow measurement.

Key Words : WMO, ISO, discharge measurement in rivers, ADP, float coefficient
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HYDRAULIC CHARACTERISTICS OF BRIDGEPIER-WAKE WITH SKEW FLOW
FROM UPSTREAM

i

maG - BT AR - AR B

Takayuki YAMAGUCHI,Kunio NIIZATO,Hideharu SAITO

Irxag
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In the case of Bridgepier-Wake with skew flow from upstream,;
1.the shape of the pier wake zone and cross sectional surface velocity distributions downstream(field

observation),

2.an example of a mammoth sand dune generated in a pier —wake zone(field observation),

are introduced and discussed.

Key Words : Bridge pier wake.
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Establishment of automatic water-discharge measurement system and subjects

B RBUET « ATk RAR2 - PR FNZ2
Atsuhiro YOROZUYA, Yoshiki MOTONAGA and Kazuhiko FUKAMI

BnEeay=|

2

Ph.D. +TARBIEAKKEEY 27 <32V A2 FEBEE L Z — (T305-8516 < I XHIFJF1-6)
B EE(T%) LAMEFKLEEY 27~V Ay MNEEEZ— (T305-8516 < IXHiFEIR1-6)

Many devices with different principles, such as electro-magnetic, acoustic, and video-image, have been
introduced as a fixed water discharge measurement system. Recently, development of each technique as well as
parallel observation between the techniques and others make recognize them as fully developed one, which is good
enough to apply them as industrial usage. On the other hand, Acoustic Doppler Current Profilers (ADCP) initially
developed as a marine measurement have been also applied by many river engineers to river discharge measurement.
After peripheral devices, such as the high speed river boat, data transferring system, GPS, and etc, developed as well
as incorporated to ADCP, conductibility of the measurement system significantly improved. Thereafter, the system
experienced the water discharge measurement with many difficult conditions, characterized by high unsteadiness,
loose boundary, and, above all, rough water surface. Since importance of automatic discharge measurement system
have elevated recently, it has been expected to establish the system. The authors in this paper will explain about
establishment of the one with major components, such as the fixed type velocimeter, determination of velocity index,
as well as riverbed elevation changing during flooding. Additionally, some preliminary studies associated with the
components will be introduced with suggesting further study for completion of the system. Finally, based on the
knowledge as well as the technique, which has already developed, the authors introduced the complete procedures
starting with preoperational observation, actual observation, determination of the values, and finally storage of the
values.

Key Words : Acoustic Doppler Current Profiler, automatic discharge measurement, index velocity,
river bed monitoring
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OBSERVATION OF CONTINUOUS RIVER DISCHARGE MONITORING
IN TIDALLY AFFECTED AREA
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Masahiro HASHIBA and Katsuyasu HAYASHI
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The H-Q equation is used to estimate the river discharge from level of river. Certainly, this provides
acceptably accurate estimates in the upper reaches of rivers. In tidally affected area, however, its accuracy
is fatally degraded. We observed the vertical distribution of the flow velocity using bed-mounted ADCP.
We calculated the Discharge-Index from surface water to the riverbed. Next, we calculated the discharge
from the correlation equation of the observed discharge and the Discharge-Index. As a result, the
discharge using Vertical Discharge-Index was high accuracy. In addition, bed-mounted ADCP has been
found to be effective in the natural river which was irregular cross-section, driftwood and river bank
erosion. From the results of the study, we developed a continuous river discharge of real-time monitoring

system in tidally affected area.

Key Words : Tidally affected area, discharge, Discharge-Index, ADCP, Real-Time monitoring
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DEVELOPMENT OF THE DISCHARGE FORMULA AND FIELD OBSERVATION
USING ACOUSTIC INSTRUMNETS FOR ICE COVERED RIVER
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Flow discharge at the period of a frozen river is the important data for a long term full-year plan of
water resources plan. There is a problem in safety at the ice-covered river observation and accuracy of
flow discharge. We developed a formula for estimating flow discharge of ice-covered river using the
water level and ice covered area. We succeed to observe field data on the behavior of river ice and
hydraulic phenomena during ice-covered period collected using acoustic instruments of SWIP(Shallow

Water Ice Profiler), ADCP and Echo-Sounder.

Key Words: Ice-Covered River, Discharge Formula, ADCP,SWIP
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FUNDAMENTAL STUDY ON
RIVER FLOW VELOCITY OBSERVATION TECHNIQUES
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Taku EZO, Yukihiro SASAKAWA and Taichi TEBAKARI
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BIILEST RSN LR LR (T939-0398 & (LIRS 7K 7 H44AT5180)

In this study, using existing river flow observation equipment and techniques, river flow data were
compared in various river scales (Idagawa River, Zinzu River and Kurobe River) in Toyama. The
following river flow observation equipment and technique were used for this study; ADCP, Price type
current meter, Radio current meter and the float method. As a result, strong points and week points of the
above mentioned river flow observation equipment and technique were clarified. According to river
condition, ability of each river flow observation equipment and technique was reported.

Key Words : ADCP, Radio current meter, float, Price type current meter, Idagawa River
Zinzu River, Kurobe River, Toyama Prefecture
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STUDY ON IMPORTANCE OF OPTIMIZED GRID STRUCTURE
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Numerical computation of river flows have been employed the general coordinate system to adjust

a river plane form. An adjustment flexibility of the coordinate system is better but it is difficult to

generate a grid system in order to compute stably because grid system is not determined uniquely. This

study develops a new boundary fitting method introducing the hierarchical quad-tree grid system for

computation of confluence and bifurcation in natural rivers.

The numerical model with the quad-tree

grid system apply to compute flow pattern in experiment flume and in natural river with bifurcation and

confluence , the computed results agree with measured result of the flume and natural river well.
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generation
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WI7661 type RYUKAN is a compact, lightweight, and mobile microwave Doppler-type non-contact
current meter driven by the built-in batteries.
Flow velocity can be measured easily and remotely without touching flowing water, just by installing the
main unit to the tripod and radiating radio waves to the measuring point.
The use of microwaves enables stable measurements insusceptible to weather conditions such as
temperatures, wind, rain, and fog, as well as visibility hindrance, supporting a safer and more reliable
river flow measurement.
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