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Abstract

Measurement of stream water temperature at Kyangchen in Langtang Khola, Nepal Himalayas, has been
made from July 1985 to July 1986 as a factor to describe hydrological conditions in high altitude watersheds having
glaciers. Daily mean water temperature is 3°C to 6°C on almost all days in spring, summer and autumn, and 0°C
to 2°C in winter. Daily mean water temperature is higher than air temperature from late October to late May.
The water temperature of the Langtang Khola at Kyangchen has a gentle seasonal variation attributed to the large
contribution of the water from glaciers throughout the year with a constant water temperature of nearly 0°C.

1. Introduction tion site is 333 km?.
Water temperature was measured at the hydro-
As part of a hydrological study in a watershed in logical observation site from July 10, 1985 to July 5,

high mountain regions having glaciers, stream. water
temperature together with the discharge rate and
meteorological factors were measured at Kyangchen
in the Langtang Khola main stream, Nepal Himala-
yas, from July 1985 to July 1986.

Stream water temperature of the Langtang Khola
was measured from the late monsoon season to the
post-monsoon season in 1982 and was reported by
Yamada ef al (1984). However, the information
about the seasonal variation in the stream water
temperature in this watershed is as yet uncertain. / \ R )

Langtang

2. Study site and instrumentation

Langtang Khola Watershed is situated in the N
northern part of central Nepal, and is the head water = L“"‘-‘“’"ﬁ,g{;‘:‘;},ed
area of the Trisuli River in the Narayani River Sys-
tem. The Kyangchen hydrological observation site Fig.1. A map showing the study area, the Langtang Khola
(S1) is located at 3840 m a. s. 1, 15 km downstream watershed
Note: S1 : Hydrological Station at Kyangchen

h i ig. 1).
from the end of the Langtang Glacier (Fig. 1). The BH - Meteorological Station (Base House)
catchment area of the Langtang Khola at the observa- KHS : Hydrological Station at Kyijungphu
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1986. This was done using two types of instruments,
a Pt-resistance thermometer recorded by an auto-
matic recorder (Chino ES200) and a thermistor rec-
orded by a digital data logger {(Grant 5Q-8) with a
handheld computer (Epson HC-20), which operated
one set of instruments at a time.  The records on a
chart were calibrated by manual measurement with a
mercury thermometer.

The discharge rate measured at the hydorological
observation site, and meteorological factors, such as
air temperature, solar radiation, and net radiation efc.
measured at the observation field (BH) in Kyangchen
(3920 m a. s. 1) are reported by Fukushima ef a/. (1987)
and Takahashi et al. (1987).

In addition, occasional measurement of the water
temperature was carried out at the Kyijungphu Hy-
drological Site (KHS, 4400 m a. s. 1), the upstream end
of the Langtang Khola approximately 300 m down-
stream from the major spring on the foot of the end
moraine of the Langtang Glacier.
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3. Results of measurements

3. 1. Stream waler temperature at Kyangchen

Daily mean values of the water temperature of
the Langtang Khola at Kyangchen are shown in Fig. 2,
together with the discharge of the Langtang Khola, air
temperature and solar radiation data at Kyangchen.
In the winter, stream water temperature was mea-
sured by hand twice a day because of the difficulty in
maintenance of automatic recorder. In this figure,
daily mean values calculated by using 24 items of data
(once on the hour every hour for one day) are plotted.

Daily mean water temperature of the Langtang
Khola ranges from 3°C to 6°C on almost all days in the
spring, summer and autumn, while it was from 0°C to
2°C in the winter. The amplitude of the seasonal
variation in daily mean water temperature is smaller
than that in daily mean air temperature. The stream
water temperature is higher than the air temperature
from late October to late May and is lower at other
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Fig.2. (a) Seasonal variation in the daily mean water temperature of the Langtang Khola watershed at Kyangchen (thick line}

and the daily mean air temperature at BH (thin line)
(b) Daily solar radiation at BH

(¢) Daily discharge rate of the Langtang Khola Watershed at Kyangchen
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Fig.3. Diurnal variations in water temperature, air temperature, radiation and discharge rate at Kyangchen on some selected

fine days

(a) Water temperature of the Langtang Khola watershed (line with dots) and air temperature (thin line)
{b) Solar radiation (thick line) and net radiation {(thin line)

(¢) Discharge rate of the Langtang Khola Watershed

times at this site.

Fig. 3 shows the diurnal variations in stream
water temperature, air terperature, solar radiation,
net radiation and discharge rate on some selected
days. The daily maximum water temperature ap-
pears at around 14h to 16h, 2 or 3 hours behind the
time the maximum air temperature and the maximum
solar radiation intensity appears, and more than 5
hours ahead of the time of the peak in the diurnal
discharge rate. The water temperature at night is
approximately 3°C in summer and nearly 0°C in the
winter and spring. Therefore, the seasonal variation
in the daily minimum water temperature is quite little.
The other hand, the amplitude of the diurnal variation
in water temperature is more than 5 degrees on fine
days in the summer. The amplitude of diurnal varia-
tion in water temperature on fine days corresponds
with the degree of the daytime radiation rate.

3. 2. Stream water temperature al Kyijungphu

Stream water temperature measured at Kyijung-
phu Hydrologycal Station (KHS) is shown in Table. 1.
This table indicates that the temperature of the water
supplied from the Langtang Glacier to the Langtang
Khola is nearly constant, ranging from 0°C to 1°C at all
times.

Table 1. Strean water temperature at Kyijungphu Hydrological
Station, Langtang Khola (4400m asl)

Date Time Stream water temperature

G

7. Aug. 1985 8:30 0.4
9:00 0.4

10:00 0.3

11:00 0.4

12:00 0.7

8 Aug. 1985 14:00 0.4
15:00 0.4

9 Aug. 1985 7:30 0.3
26 Sep. 1985 11:30 0.9
27 Sep. 1985 9:30 0.3
12 Nov.1985 13:00 0.1
15:30 0.2

25 Jun. 1986 7:30 0.5

3. 3. Discussion

The stability in the seasonal variation of the
minimum water temperature suggests that stream
water temperature is well preserved, unrelated to air
temperature, from the upstream end to the observa-
tion site under no solar radiation condition. This
may cause of the rather large volume of water dis-
charge even in the winter, the low discharge period.

The order of time sequential appearence of the
peak values in the diurnal course ; solar radiation and
air temperature, stream water temperature, and dis-
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charge rate, indicate that the time lag of the maxi-
mum water temperature is caused by heat exchange
along the stream, while the time lag of the discharge
peak includes both the travel time of the melt water in
glacier and travel time along the stream, since the
temperature of the melt water from glaciers into a
stream is approximately 0°C even in summer, as
shown in Table 1.

It can be pointed out that the water temperature
of the Langtang Khola at Kyangchen has a gentle
seasonal variation attributed to the large contribution
of the water supply with a constant water tempera-
ture, nearly equal (°C, from glaciers throughout the
year.
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