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1. Rainfall Observation

1) Ordinary observation

I'll go to the
observation station
a little before

nine o’clock.

Slightly
before
9.00 A.M.

|

)
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Stick to the schedule!

,,..
»

—

Watch the time
carefully!
(9.00 A.M.observation)
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I'll take these things.

Field notebook

Pencil

Remove the
receiver of

the rain gauge. J
)

Take out the
glass bottle.
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Measure the rainwater in
the glass bottle with the
measuring flask.

\

J

Record the observed
reading in the field
notebook.

Check the rainfall
amount.
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Replace the glass
bottle in its
original place.

Calteese
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Replace the receiver
of the rain gauge.
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Rainfall observation methods

-

While holding the
measuring flask

at the top so that
your eyes are
roughly parallel
with the water
level in the flask,
read the level
within 0.1mm of
its lowest position.

Because the water level has
tension on the edges of its
surface which leads to
swelling against the glass,
reading at the upper position
of the water level cause errors.

.--.-- -
-----l - I....----. I'.

.6.,...--.-...-...--.- -@
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It is not good to measure by dis-
tributing exactly 10mm amounts
and counting the flasks.

\_

r 7
It is better, instead, to /
distribute quickly 10.2 mm
approximately 10mm 9.7 mm
into each flask, record + 9.3 mm J._,,
the figures accurately __ ~
and then calculate 29.2 mm
them.

\__ /
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How to make field notebook entries

Entries Me in the field notebook
according to the actual time schedule
for taking out the glass bottle.
(For example, 9.05 A.M)

The observation
time is the same
as the time for
taking out the
glass bottle.

’

There seemed to have
been rain since the
last measurement, but
there is less than 0.1
mm in the glass bottle.
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There was no water in the
glass bottle.

When measurements are
not made, record this
fact accordingly.
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Cauti
~ Cautions. e —

Even if you think no rain

has fallen, check the It may have rained

?Agsesstboglt}ehe\éetry day at ! during the night while
ablished time ou were asleep.

(9.00 AM.). J g oo

Before taking the measurement,
set your watch to the correct
time.
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When it is raining,
put the spare bottle
in quickly.

Al b

. B b
\puhy Mty A
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TR

Be careful of water i
running off your l
umbrella when it

is raining so that
this does not fall
into the receiver of
the rain gauge.

-~
Anpeets”? ~Nidr i e« Y

AN s

Apeste ?

YT Y

AL LS L
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Do not spill a drop of the
rainwater collected in the
bottle until it has been
measured.

Wi,
wiee,,

YL

It is necessary when rain is falling
at nine o'clock or if the glass
bottle splits.

Prepare a spare
glass bottle to
take with you.

HP Hydrological Observations Page 11
k Technical Assistanc

HYDROLOGY PROJECT



Temperature measurement

Maximum
temperature

Minimum
temperature

Fo.r.the maximum and
minimum temperatures,

- The temperature at
the time of measure-

read the scale at the ment is read at the
lower part of the metal tip of the column
piece (blue colour). of mercury
. _ ' )

Be sure to place the heart shaped magnet onto the metal hanger
(to preserve magnetic force).

Heart
shaped
magnet —

. Ui 0,
Lyl
Metal piece 7 ' (
(blue)

hY

)

Atter taking the various temperature
readings and entering these in the
field notebook, use a heart shaped

! magnet to move the metal pieces to
the tips of the mercury columns.
(The metal pieces are pushed up as
the temperature changes.)

i
— 3
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Observation of evaporation amount

Measure the amount of water
placed in the container the day
before with a flask in the same
way as for rainfall. The amount
lost during the day is the eva-
poration amount.

HP Hydrological Observations Page 13
\ Technical Assistanc

HYDROLOGY PROJECT



2) Recording observation

Carefully open the cover.

Make a mark at the pen’s position.
Gently lift the pen off the recording
paper.
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)

Remove the clasp.

OO

e

W

Take off the
recording paper.

—
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e =

Record the date, time, weather
conditions and your name at the
point on the recording paper from
which the pen was removed.

Put on a new piece of recording paper.

\ \

'
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/ Wind the recording
paper so that it is in
the proper position
™~ - * as prescribed.

The recording

— paper should
overlap pro-
perly.

Check to see that the
bottom edge of the
paper is stuck exactly
Flange to the flange at the

Zap! bottom edge of the
drum.

- ,
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The recording
paper should not
sag.

-
—

Record the date, time,
weather conditions and
your name at installa-
tion.

HP Hydrological Observations Page 18
\ Technical Assistance

HYDROLOGY PROJECT



22 |
T1

Replace the pen on \/
the recording paper.

if you have some extra time, wait
three to five minutes after the

paper has been installed to reconfirm
that movemeiit is correct.

oo
g

[
o
%;
z
=
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Examination of the recording paper ' N

Confirm that the paper
which has been removed
has recorded the
measurements properly.

(777777777 ot rr—rry
[ [ 17 7

111111
11111
[ | i
—1 57 i
O}
==\ ;

When considerable rain- | When the line is blurred,
fall is measured by blotted or does not
ordinary rain gauge but connect.

not by the recording

When the scale does not |When the time on the

switch from top to recording paper does not
bottom. ° agree with standard time,

Call the supervis-
ing office in these
cases:
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Cautions

Change the recording
o paper every day even
if it does not rain.

If it is turned around,
it will later be incompre-
hensible.

L L L L/ T T 7 77 //f/f{/{_

77
A A B A A
HEREE 11
——+ B

When the machine is
adjusted or inspected,
enter this fact on the
recording paper ac-
cordingly.

_
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WRONG!

Do not use estimated
values! Your judge-
ment could be
mistaken!

These are wrong!
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Don’t place the pen back to
“0” every day. Instead, place
it on the mark it last made.

1

\

Don’t lower the pen 2
to zero !

Don’t just wind the
spring one turn.
Give it slightly less
than a full wind.
Slightly less than a
full wind is the
secret to long
spring life.

N -

— 5
Don't forget to -
wind the spring. y N

H ] Technical Assistanc
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Use a prescribed type of ink with
the recording paper. Triangular
pens normally use purpie ink.

When using a new
trianguiar pen, rub the
tip slightly and the ink
will flow easily.

To remove oil,
burn with a match

After checking the
ink. make an ink
trail in the direction
of the tip with a
toothpick.
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2.  Water Level Observation

1) Ordinary observation

Go to the observation station
a little before six o’clock in
the morning and the evening.

/_

/‘.-- L LLI LN —-‘"”-’
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I'll go with
Morning these things.
Flashlight
A (When it's .
dark in the :

morning or at night)

Keys to the
observation
station

HP Hydrological Observations Page 25
k Technical Assistanc

HYDROLOGY PROJECT



Read the water
level at the
staff gauge.

‘.ptlllla re.

PLLT L NT
.

YT
! h

erTLU L LI

~

Enter the actual water
level measured and the
time in the field
notebook.

Write the time by hour
and minutes and the
water level by the
nearest centimetre.

P Hydrologi i
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After recording the entry
in the field notebook, con-
firm its accuracy again by
reading the water level at
the staff gauge.

Be sure the reading is
correct at the time!

. . (Afterwards it cannot
Nl o/ be reconfirmed)

....

. Always read
.- P the staff
: gauge clearly.

After cleaning away
debris, read the
water level.
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Read from a
horizontal
posttion.

Be sure to read the water
level from a position near
the mark where it can be
easily seen.

The water level cannot
be correctly read from
a distance.

““l.l fne,,

-~

Y LLE LYo

‘llltllll.,

LA
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from the exact middle

Read the water level
of the water mark.

Reading the water

level values at
these points is

Page 29
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When there are waves, read
the maximum and minimum
values and compute their

average.

When you miss a
scheduled measure-
ment, record this in
the notebook
accordingly.
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Largé amount of
debris has collected.

Immediately contact the office in charge
in any of the following circumstances.
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Temporary measures 4 N

When the water level has sunk
below the staff gauge, pound
in a stake temporarily and the
level can be measured from the

stake's top.

Measure the stake length
with a ruler from the

top. (Afterwards, make
scale marks from the
stake’s top as measuring

units.)
@ €

_
-~

L\
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Flooding time [(When flooding)

- | From time to
~':7 | time measure
the distance
to the marker.

Later, measure
4 these distances.
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[ Temporarily pound in a
pole and add marks
(numbers) on it so that
readings can be made on
time.

Make a mark on the
revetment and record

the time.

Use ‘score’ on the revetment
so that after the flooding
the marks can be checked.

Concrete
revetment
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e n v et
-

& Make the marks clearly
o discernible so that even
other people can re-
cognize them.

i
-\I.I v

Concrete joint

L™
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- 2) Recording observation Observation procedure

Ordinary
observation

Recording
observation

Be careful when opening ana
closing the door to the ob-
servation shed !

When leaving, be
certain to lock the
door.’

H ] Technical Assistanc
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f h
) Be gentle with the
/ cover of the gauge
when lowering and
raising it.
g
R ; — X - L )
& 03 CiEEh
0 5
x-f . ]
251 P, 223
s '*. =

Be particularly careful not to
et
|eave the cover open !

Make a mark at the
pen's position. Lift
the pen and removey

the recording paper
used the previous
time.
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Record the date, time, your name
and water level and normal staff
~ gauge when the paper is removed.

_'\
I Precautions when installing: , f

@eDoes it enter the
sprocket weil?

©o Are there any sags?
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4 ™
The water level reading
~ on the recording paper
) p U T before removal should
. ':_\_ i—- not agree.
N
J

Water level on o) o
the recording

paper before
removal. ° B
H -~ Adjustment
to water
level on
1T ordinary
o staff gauge.
L3 F I
o
-]
Q
o

q@ Record the date and

‘ time of installation,
=) your name and the
water level determined
by ordinary staff gauge.

Record at the
drawing line as
shown.

0000000
!

Pen

16 Nov., '78 6:15
1.52m A.B.
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Water level
staff gauge B

ol |
":! o

o

o

(=]

o -

o For agreement in time
and water level, there
are meters {(green line)

4 N and centimetres (red

Start the pen in agreement iine}. Be sure that
with the time and the agreement is with the
water level as determined red line.
by ordinary staff gauge.
\. J L S
s N\ '
_ 1l
Move the pulley, etc. slightly [
and check whether the pen o HH
moves. Particularly in the -
case of a reverse pen, check a
well which direction the pen i °
moves when the water level v
rises.
[ - —
L=
e -V
=
[ =]
L= 3
[~
L
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Check whether the ink does not flow
because the pen tip is separated from
the paper.

( )

if you have extra time, wait about three to
five minutes after installing the recording
paper to check that movement is correct.
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ﬁ\\

Don't forget to wind
the spring, but do
not wind it too much,

\, g
|

4 \

Pay attention to
the scale and
wind slightly
less than fully.

_J

r

When there is a small difference
at the flooding reading with the
ordinary staff gauge. do not
adjust the water-gauge.

\. w,
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lk'i'

y

T

(’

Do not pour in more ink.
Replace the whole unit.
The ink is sticky and pro-
duces a bad effect.

\— _
s

"'\

Take out remaining ink
and clean the ink con-
tainer. Refill the green
and red ink supplies
slightly less than fully.

\— y
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Inspecting the recording paper

> o
2.2 :
s [e)
o
<) ° X
-~
)
% © e Check whether the re-
z22  cording has been done
o e properly.
® @ Step writing
/
Water level Water level does
. suddenly rises not rise even
uzzy or falls when it rains
{ )
-} —4 1+
o o o o B o
0 o @ o g °
o o | o o
o o o ° o
N,
~ g o L
@ Blur @ Blotch @ Interruption
. ~T 1 P -
/ % |
o [ ° o
° o of o o
=l o 0 J
3 ol
H
N | 197
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Call the office in charge in these cases: ]

(1) Even if it agrees with the ordinary )
staff gauge, it easily gets out of
order,

Even if it agrees with the standard
time, it gets out of line by large
amounts {including the clock stop-
ping).

Shortage of recording
paper, pens, ink.

Y,
Damage to the A
observation
station.

J/
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3) Discharge Observation

1) Observation with Price current meter

Measurement procedure § (1) Inspection before departure
F

)k
Water level xx cm at
observation station
XX,
. ﬂ
: : Water level
{(2) Inspection of mechanized observation

water level observation

station. station
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4 Measurement of water level 7 Measurement of water level
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Cautions in measuring water level

Check by phone the
river water level with
the office.

Q
Point should o
not be con- Fill in
centrated at empty spaces.
one location.

One to three measurement per month.

‘ B  Oncea meas__ ureméﬂl schedule ls
~ Jmade it should not be discarded. |

HP Hydrological Observations Page 48
k Technical Assistanc

HYDROLOGY PROJECT




List of requirements

Electric calculator

Inspection
Sheet

Wading boots
] (when not using a
boat}

Field notebook  Ballpoint :
pens  Knife Keystoobservation
station

=

Dry cell batteries

| Small current
meter

Current meter

Fixing set

CT———
Sounding weight
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Inspection before departure

) OK J
@
Before departure verify that

alt the necessary items are on
hand according to the check-
list. Also, prepare spare items
for those that will get
damaged or lost easily.

J
-
Does the revolving part on
the current meter turn
easily with your finger?
o
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Does it make a squeaky

sound from Jack of oil?
.
7 T
=
7
N4
&°
Spin test
[ )
If there is a sub-
Fix the current meter in a _Sta'ljltla‘ difterence
horizontal position on a stand '“ﬂ’f e SF:;" time
and test to find how long the — Ater pe Oﬂﬂ!ﬂ;;]
cups spin before stopping after this te:;l seﬁra
a quick spin with your hand. times from the same
position, do not use
this current meter.
.
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Inspection of current meter

The cups should
not be deformed.

Check that all circuits are
connected, the sounding
weight lowers, the meter
spins with your hand and
the buzzer lets out a

proper sound that cor-
responds to the revolutions
of the turning part of the
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Connections are not good if the souna
is interrupted or does not correspond to
the revolutions.
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If the buzzer sounds when the
sounding weight is rot lowered.

Or if the buzzer
does not sound -
when the sounding
weight is lowered.

Thereisa
disconnection
in the cord.

JQ
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When the b,

67 does not sound.

Has the cord become dis-
connected from the machine?

Is there a disconnection inside

Current meter axle
Do the points of con-
tact touch?

the cord insulation?

Have the batteries
gone dead?

HP Hydrological Observations
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T Has the bare end of
the cord become
discomnected?

Is the point of con-

When the buzzer tact too strong?
continues to sound.
\. _

Is the shaft jammed
with grass or straw?

Is the point of con-

tact made and then
When the buzzer broken?
sound is irregular.
o 093
1)
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Inspection of the current metar

® When it is damaged or
@ Regularly needs repair

Once a year the
current meter is
taken to the in-
spection office

® When there is some
reason for concern

Time synchronization

Set the correct time in 9
accordance with the
time signal of a radio

or television.
. __J n i
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Stopwatch examinatlon

Let the hand make one revolution
to check if it sticks.

If there is damage or reason
for concern, take it in for a
cleaning and examination.

Check that the hand returns
properly to the zero point.

L »
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Post-measurment repairs

Always see to it that
rust does not form.

.

Inspect, clean and oil
the equipment. After-
wards, give it an extra
examination.

Always clean after use.

Page 59
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Composition of squad

Group Sounding Recorder Beat position Boatsman
leader man securer

Allocation of Duties
Group leader

Contrals the overall activities related to measurement: Determines the
position of the line of measurement | Directs squad members to the
positions for taking each measurement.

Sounding man
Reads the water depth with a poie, etc.

Current meter maintenance man .
Keeps the current meter at the prescribed posstion and depth.

Recorder
Records the distance of the water depth measurement line from shore and
the readings of the sounding man

Current measurement of recorder
Records the distance from shore of the water current measurement line;
Listens to the sound emitted to record the depth by the current meter,
measures the required time and records all this information.

Boat position securer
Using a wire, this person correctly keeps the boat in the necessary position

according to an interval scale and the direction of the group leader. He is
located in the bow of the boat.

Boatsman
Along with moving the boat, this person keeps the boat in proper position
against the current while measurement is taking place.
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Measurement of water lavel

At the start and completion h
of measurement, record the
water level at the standard
staff gauge and the measure-
ment section staff gauge,
along with the date, time

and your name. y

— Measurement
starting time

== Measurement
completion time

gedeler el
lmllll II"

e

e

e
"y
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For your measurement line be sure to select a
spot which has optimal conditions in regard
to changes in the river bed and water level.

Make the line
perpendicular
to the current.

Do not measure
from these spots.

HP Hydrological Observations Page 62
k Technical Assistanc

HYDROLOGY PROJECT



Number of times and¢ measurement points

1. For the number of times measurements are made as a rule two passes are
made in a round trip over the same crossing line in measuring water depth
and two current measurements are thereby taken as well at each measure-
ment point. When there is a flood, for examgple, and there are great changes
inwater level and current, these limits do not apply.

2. The current measuring lines,as 2 iule,are to be seiected at even intervals in
the direction of the crossing iine on a vertical plane including the crossing
line. Generally, the standard proportion of water surface width to the
spaces in the current measuring line is given in the following table. However,
when the shape of the cross section or the current range is complicated. the
distance of the measuring lines can be reduced. When precision
measurement is required, the distance of the measurement lines in the
following table can be cut in half:

Water surface | Distance of water depth Distance of current
width (Bym. measurement {Mjm. measurement (N) m.
10 Less than Percentage of 10~15% N=2I
water surface

10 20 width 1 2

20 40 2 4

40 60 3 6

60 80 4 8

80 100 5 10

100 150 6 12

150 200 10 20

200 More than 15 30

3. Current measurement iakes place at selected points which are 20 percent
and 80 percent of the water depth in the vertical current measurement line.
When water depth is shallow, rather than selecting on the basis of water
surface, the measurement point can be set at 60 percent of water depth. When
precision measurement is necessary, as a rule points can be selected every
20 cm.

4. The water depth measurement line is established both over the current
measurement line, which is within the boat direction surface and includes the
crossing ling, and is in the center of the two current measurement lines. On
both shorelines, one of the water depth measurement lines are established at
each of the respective outer sides of the current measurement line.
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The water depth measurement
line has spacing points which
are twice those of the spacing
for the current measurement
line.

Current
measurement
line.

@O
—

Water depth
measurement
tine

Water depth
measurement

9} should be done twice,
including the round
trip over the same

crossing line.

S %

There is a rule for spacing of measurements
but when water depth is deep or the current
is strong, measurement should be made
with shorter spacing distances.

H ] Technical Assistanc
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Each current measure-
ment line should he,in
the same piace as a

water depth measure-
ment line.

)

Be sure not to change the
measurement positions!
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Stretch the spacing wire
(with scale marked)
directly over the water.

Don't let the wire
get weighed down
by the current .
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Record the water level on a
standard staff gauge and
measurement cross section
staff gauge, along with the
date, time and your name.
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Measurement of Water depth

‘Measure the water
depth in centimetre

units.

~— Read the water depth by .
placing your eyes as
close as possible to the
water surface.
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Water depth
75cm!

. Use the average value
+ on the pole’s circum-
i ference when waves

+ are present.

L )

Water depth
5cm!

The recorder writes
the sounder’s reading
into the field note-
book and immediately
repeats the value back
to the sounder.

‘"”,,ﬂx_ l—

“H.‘\“x___
— "—H\\ _

H ] Technical Assistanc

HYDROLOGY PROJECT

Hydrological Observations

Page 69



Read the pole
from the side.
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-~ r

Try to avoid uneven
areas on the river bed.

Put on a base so
the pole will not
penetrate sandy
bottoms:
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Current measurement

Measurement with a current meter.is done according to the following procedure:

1. Maintain the current meter at the proper operating depth.

2. Let the rotor get used to the current and then begin measurement.

3. With the electric sound or audio method, begin time measurement as soon as
the signal sound has stopped. Use one-tenth of asecond as the measurement
unit.

4. One measurement time should be a minimum of 20 seconds. Then repeat the
measurement a second time. With precision measurement, the first
measurement time should be a minimum of 60 seconds and then this should
be repeated. With a direct reading meter, read when the needle is stable.

5. Measure the water depth before starting and after completing current
measurement.

Precision measurament

Whenever water level is low, the water flow pbservation station may
undertake precision measurements in order to preserve the accuracy of
measurements to as a great an extent as possible. Precision measurement is
particularly necessary to determine water flow at places with stratified density
such as tidal rivers, river estuaries by salt water inlets.

With the precision method, values obtained must be compared to flow values
determined using other methods at the same time by being recorded on separate
annual discharge charts and discharge rating curve .

“~ _~ Measure water current

=~ twice on round trip.
—t ~ /
| \l T

&= L7

The current measurement

tine has measurement points twice af every
spot on the crossing line.
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Two point
method

Water depth from
90 to 75¢m or more

1 80 percent of
water depth

One point

method When the water depth is shallow,
the two point method is not used.

60 percent of
water depth T T~

Water depth less
‘than 50 to 75¢cm

]
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When water depth or current is
low, use a small price current
meter.

Maintain the current
meter properly in the
prescribed position.

Hydrological Observations
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When the current is strong,
increase the sounding
weight in order to main-
tain the prescribed current
meter depth.
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Stand downstream
from the, current
meter.

s A

Do not block the
current with your
body or leg.
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Cease measurement when it appears L
dangerous.
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Hold the current

meter as far as

possible away from

the boat. The bpat
should be down- stream.

Begin measurement when
the turning of the current
meter is in step with the
current.

. _J

Wait till the buzzer
sounds stably.

gi Bi B Bl
-..‘&‘\3\\
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r ~

Pay attention to the
buzzer's tone during
measurement.

N
m
-
/’_\f
Is the buzzei's
—~—~ sound strange?
S T ———

When there is a flood,
try to be aware of
grass and other objects
carried by the current
which should not get
caught in the current
meter.

HP Hydrological Observations Page 81
k Technical Assistanc

HYDROLOGY PROJECT



When you lower the

current meter by rope,
the cap tire cord should
not bear weight.

If the cap tire cord requires o
power, it might be disconnected. o
s o
:. D
o~ A
’F"_‘\__f,_ e —
--5\“_—.”,_‘\_‘_ ﬂ_——-—-
__/""‘*—-\__ _‘_,,-4—-'-\‘_
m
/’_\‘__’_‘_—
',o-"-__""\,“___-_r__
-
i T
- H‘“ﬁ. . T ——— T
T /""M —
,,--——\\ — e~ _“—---
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One contact point

j % Three contact jg

The number of measurﬂ points

[ ment sounds is equal to
twice the number of

_ ‘ontact points. ) L

o O

Four contact
points

Press the
stopwatch at
the point.

(As soon as the
buzzer stnptS.
press the stop- 7

rwatch and take a

time measure-

ment.
e y

P Hydrological Observations
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The stopwatch reading is done
in tenths of seconds (for ex-
ample 24.3 sec.)

One-tenth of a
second units

First I ‘ Second I
—
Watch measurement method . "

@Walch S T H

The first measurement
should be at least 20

seconds and then repeat Watch
the measurement a \
second time. When using ) _
a direct readout current Late by one umt
meter, wait until the needle #
is stable and then read

the value.
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Count the number of
sound for 20 seconds or

more at each measure-
ment.
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Enter the number of
seconds on the stop-
watch in the field
notebook.

Reconfirm.

Check again.

After reconfirmation,
return the hand to
Zero

Returned
to zerg.
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™

Record the water level according
te measurement by a standard
Staff gauge or cross section staff-
gauge, along with the date, time
and your name. y

When it is raining during the ' l l ’

measurement period, make sure J
that the buzzer, stopwatch, ’ I

field notebook, etc. do not get -

wet.

‘___N ﬁ.\_’_\
/_\__,/_\
T —— ~— N~
f"\.,\ J—
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Conflrmation of accuracy

Discharge
computation

After measurement, compute the dis-
charge and plot it on an stage-discharge
chart to confirm accuracy. If there is
some large discrepancy, carry out the
measurements once again.
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ios
2] Observation with floats Measurement OK

-

P Preparation Organisation Weather

of tool 35 of a squad conditions

Measurement can
always be carried
out with:

@ Repiacement personnel

O — -:‘*‘E‘;- N ¥

y

These should also be prepared if the
measurement is expected to require a
long time.
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Msasurement time

ﬁq
When the water level is
rising, measurements should
be made to fit the changes
that do not come exactly
the hour.
i
( ™

Discharge observation
should not miss the
peak flow.
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it should certainly be
measured when reces-
sion.

When medium-sized
flood values are
lacking, new measure-
ments should be taken.
The stage-discharge
curve should not have
such empty areas.
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and ballpoint pen
Round straw lids P pens

Polystryrene foam
Light Source

Food

Rain-gear

| will take
these things.
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W

Group Flcat man First Second Water
leader observer pbserver level man

Allocation of duties

Group feader
Directs general affairs concerning the measurement, makes contact with the
office and determines the observation time; He is responsible for safety.

Float man
Lowers floats into water at prescribed places; observers flowing condition.

First observer
Signals to the second observer when the floats pass the first observation
line.

Second observer
Measures the time it takes for the floats to pass from the first observation line
to the second observation line.

Water level man
Measures the water level at the standard staff gauge and the first and
second observation line staff gauge during measurement periods and on
a regular basis.
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The measurement staff immediately w
records the various measurements in
the field notebooks for each observa-
tion. When a series of measurements
have been taken, the group eader i
inspects these reports.

Aitecation of field notebook entries

S5z |82 |Eels (8 {8 =l (=2
sfi NS|c8lE2| 5 |8e|2E| € |2 [2g| & 2158] &
member SE=zE[ S I2E gelzli |[Fel &l i2g =
Grou
Iea{lep; . . . .
Floatman . . . . . . . .
Obsei'ver . . . . . . .
Wate
levellman . . . .
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Measurement takes place
after the group leader has
recorded in the field notebook
the premeasurement
details such as the date,
weather con- ditions,

his name, the river system
and river name and the
observationstation name.

The water level
should be found
from a review of

the recording paper '
at the observation :2:2?3:3:;' ?
station.

or receding. ?

HP Hydrological Observations
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Water level measurement

The water level is
measured both before
and after each observa-
tion at the standard
staff gauge, the first
observation line staff and
the second observation
line staff.

S

Water surface slope is determined by the simultaneous

measurement of the staff gauges i.e. the standard, first and 4
second staff gauges. (When there is a great change in the
water level, perform the measurement by unifying the

timing so that the water level changes with a smail time
difference.)
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Current measurement lines

The current measurement line is set up along the current of the first cross
section. For the first cross section, as a rule, the standard proportion of water
surface width to the distance of the float current measurement line.

. Less ' More
Water surface width | 20m than 20~ 100m | 100 ~200m than
Number of Noat
Current measure- 5 . 10 I5 20
ment line

During flood periods, etc. when measurement of flow amount is urgent, use
the following table.

Water surface width | S0m than H~j00m | :00~200m | 200~400m {|400~200m |S00m :::n“
Number of float

current measure- 3 4 5 6 7 L]
meni bpe

Use one-tenth
of a second
units when
reading flowing
time. (For ex-
ample: 10.5sec) |

Flowing time
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When the floats are
lowered from the bridge,
made a mark on the
bridge in advance so
that there are no mis-
takes in the lowering
positions

HP Hydrological Observations
k Technical Assistanc

HYDROLOGY PROJECT

Page 98



Make preparations
in advance 10 keep

a free board.

Polystyrene
foam

Float number 1 2 3 4 5
Water depth {m} 07 Less than{ 07 13

. . 13 26 26 52 5.2 More than
Free board {m Surtace float a5
Adjustment ' e 20 t0
coefficient 985 0.88 o9 0.5 09

Cross sectign diagram

Make a cross section diagram with

colour coding so that floats can be
easily selected to fit the water level.

Be sure to use the predetermined

floats.

H ] Technical Assistanc
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When lowering the
floats, avoid up
and down movement.

— ey, Nhd~ T ..o
\\l".. TR ST U a4 “h.h Yig ea “""'i.
1 e ———— e
A
Preliminary distance 'I\

Squ\

T —
— = \
- - i
= — A
a eq) zZ ‘2‘0;:) \
_:’/( {Lce )])C( —--‘F_ __DL'__]

|

?

into the water, take pre-
cautions so that the

f
/

e

i
determined water line is —d N
maintained quickly and ~ :

there is little up and down
movement of the float.
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When it is possible to make a correct measurement from a
different lowering position, etc., carry out another measurement.

AE b, oty

R i, “||b'\. Wl F

(S LA RS NI

Carry out the
measurements after
— it has been verified
that the first and
second observation
lines are not in error.
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Use floats
that can be
well seen at
night.

Use revolving lights to indicate
clearly the observation line of
the shore.
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Take measures to prevent the
field notebooks and floats
{catrdhoard type) from getting

wet.

It is convenient to have a shed near to the
observation station to house materials {to
keep floats, for rest and to dry clothes).
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Remove obstacies to
measurement such as
brush on flood way
in advance.

If the bank appears to be
giving way or there seems
to be danger, seek shelter.
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~ Q< ¢ A~ -

a N\(/\ i)_\ Take measurements five to
ten times

‘When discharge observation is over and the
staff is about to disperse, they should re-
port to the person in charge at the office.

Thank you.

We finished without
incident and the staff
is now leaving.
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Inspection at Observation Stations

1} Rainfall observation stations

4,

J

Thank you very much.

s RIS ._.u;..u‘..n.... i
.
P
Ry fﬁxﬁuﬁwﬁﬁ«
- SR R
o "

A

et
e

Do the nearby

frees or houg.es
affect the rain
gauges?

fra g
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ts there at least four

times the height of
nearby fences or
houses in the dis-
tance to the nearest
rain gauge?

Have you cleared
away the
surrounding grass?

H ] Technical Assistance
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@ |s it installed @ Have leaves or
level?

debris fallen in?

'
el ? ’,
-

L

iy 1t f
y fy 4

4 i
MU I .‘l ’, ‘|l '

o

Has the receiver
become defarmed?

Is your method of

making entries
in the field
notebook good?

e

E—
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etc.)?

Is there a wind
screen (for use
In mountain

area

!

Are the legs
wobbiy?

The recorded items good?

il

Have you entered the date, observa-

tion station name and times of in-

—L staliation and removal?
_J

7
bl

s ©
- o

4 o m‘:u..
=8 < &
o = -ﬂM
Eoo e
L EE =
S&ET e umu..nu.u
OCes® @©
~288 | | 82
LTl =

. J
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Are there any un-
natural places on
the recording?

Entries should be made
with a lead pencil.

i |

11 March, 78

| 16:20

Patroled by
AB.

\
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(" A

Does the pen rise to
the 20mm level when
you pour in 20mm

Pour in
slowly

of water ?
—
: Record these
Eaa A facts accord-
' P ingly when
you make a
—— test.

s

Is the time
adjustment
correct?
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Clean the pen

Scum

/ pen

Does the ink flow
regularly? Has scum
collected at the pen tip?

Are you using the
prescribed ink?
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Is there a shortage of
recording paper or ink?

It is convenient to record the
observation station name and
the day for each day from 1 Jan.
to 31 Dec. of the entire year.

Field
—~ notebooks

—_—
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Instruct if there are
irregularities in the
measurements. .
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2] Water leve! observation stations

Recording water levet gauge

Counterweight

E Float

ol

Staff gauge

Water conduit

Is the installation of the staff gauge all right?

(Is it leaning, fallen, washed away or
damaged?)
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Is the staff gauge
easy to read?

Are there steps
and handhoids so
that the area is
safe even at night?

Have surrounaing
debris been removed
and is it necessary
to cut away grass?
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Are the water level markers arranged in

ascending order properly (first, seconds, . . )
so that there zero readings agree.

Are there any errors
in the method of
measurement or
entrving in the field
notebooks?

HP Hydrological Observations
\ Technical Assistance

HYDROLOGY PROJECT




Does the mouth of the conduit
come out above water level when
the river bed falis or there is a
change in the flow course.

I )

Is the mouth to
the conduit
blocked?
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( B

Measure here.

Do the water level '
readings from the ; /
staff gauge and that

of the recording

paper and the water

level in the well agree? /
{ A

Causes for difference among the water levels
on the staff, recording paper and water level
in the well:

conduit

1 Blockage in the ‘ 2 | Trouble with the gauge. W
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‘Do the staff gauge lev
_ el and recordi
paper levels agree? oraing

. ’ Are there_, any steps or other- )
. . irregularities shown on the
. 1 ‘ recording? Has the paper

been instatled at an angle?
Do the claws enter the

\_ sprocket properly? J.

4 -

Does the time on
the recording
paper agree with
}standard time?

Water level gauge timber Standard time

Recording paper

Are the entries

on the recording
paper good?
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Does the ink flow normally?
Is the ink colour the pre-
determined colour?

Red

0000Q 00 0|0

Field
notebooks

Is there a sufficient
supply of field note-
books, ink and re-
cording paper?
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Does the ink flow normally?
Is the ink colour the pre-
determined colour?

Red

0000Q 00 0|0

Field
notebooks

Is there a sufficient
supply of field note-
books, ink and re-
cording paper?
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