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Abstract. The river is the main source of water in Indonesia, which at the moment, this quality tends to get
worse and is no longer worth consuming for various needs. The cause of the pollution is the entry of
pollutants both point source (industrial waste) and non-point source (residential and agricultural land).
Rainfall can be a non-point source pollutant agent from a watershed to a water body. The impact of rainfall
on increasing concentrations of pollutants is very significant, especially the high intensity rainfall that falls
after the long dry season. In this study, water quality data is obtained from river outlets located in
Damkamun taken every 30 minutes during the rainfall event so that fluctuation in water quality can be seen.
Water quality indicators studied in this research are TDS, DHLNitrate, Phosphate and Ph. The author, in
analyzing, using rainfall Himawari 8 which is obtained every 10 minutes. The result shows that rainfall is
directly related to the water flow and the fluctuation of the discharge affects the water quality. From the
calculations, the chemical quality of water is also influenced by the use of land in the watershed. Nitrate
value increases when the occurrence of rain occurs in land use while phosphate experiences a high value
during the event.
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1.Introduction
The Watershed is an area used by a separator that
serves to drain all the rainwater that falls into the
river system to the lake or the sea [1]. The
watershed is also a hydrological system in which
there are biotic (vegetation and human) parameters
and
abiotic
(physical
characteristics)
interconnected. According to [2] argues that land
use can reduce water quality, increase surface
water velocity and speed, increase the frequency of
flood waters, increase water flow twice as much as
natural forests, cause loss of material and result in
decreased groundwater.
Temporarily, the quality of river water is
influenced indirectly by rainfall factor. Rainfall is
an important factor that can affect the quality of
river water, especially in tropical countries where
seasonal variations in river water quality are
dominated by precipitation. Already many studies
have been done in various places in the world that
examine the influence of Rainfall on water
quality.The process of turning rain into a river is a
very complex natural process that is influenced by
several factors. According to [3] there are two main
factors influencing river flow discharge, climate
factor and physiographic factor. Climatic factors
concern the relationship between rain and
evapotranspiration.
Physiographic
factors
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concerning river characteristics and watershed
characteristics. The characteristics of the river
include the shape and size of the river cross
section, the slope of the river, the roughness of the
river bed and the length of the river. Watershed
characteristics include geometric factors such as
watershed morphometry and physical factors such
as land cover characteristics, soils and geological
conditions.
The quality of the watershed can be determined
through several indicators, one of which is river
discharge. Assessment of the quality of river flow
can be seen from the fluctuation. The fluctuation
characteristic of river flow discharge is caused by
river hydrological condition. The loss of effective
forest vegetation can decrease evapotranspiration,
soil moisture, infiltration and increase soil
runoff[4].
Rainfall is an important factor that greatly affects
the quality of river water, especially in tropical
countries because in this tropical country has
seasonal variations of river water quality
dominated by precipitation. Precipitation itself is
the descent of water from the atmosphere to the
surface of the earth and the sea in different
forms[5].
A study of spatial rainfall on water quality has
not been done. Previous studies have not seen
spatially, therefore this study aims to examine the
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effect of Rainfall on water quality in Cilutung
River. This study focuses more on changes in river
water quality depending on rainfall events.
Analysis of climate change on water quality can be
used as a method for analyzing low carbon
development by using himawari imagery.

Post Field Analysis
Rainfall data obtained from the image Himawari
8. Rainfall data obtained every 10 minutes. Rainfall
data every 10 minutes is used to view the rainfall
temporally and spatially in the upper watershed.
Analysis to know how the effect of rainfall that
occurred in the upstream is calculated using the
formula of Time Of Concertation(2).

2. Methodology

Tc= 0.0078 x C 0.77 x S -0.385x 100%
(2)
Tc = Time of concentration
L = Long trajectory of water from the furthest point
S = Average slope of the water track area air (m).

Study Area
Cilutung river water quality data obtained
through direct measurement in the field.
Measurement of water quality data is done
upstream of Cilutung River located at Kamun Dam
located at coordinate 108o10'5''BT, 07o13'13 ''
(Figure
1).

3. Disscharge Cilutung
Table 1 . Flood event
Date
Qmin Qmax
6
April
2018
7
April
2018
7
April
2018
9
April
2018

Fig 1. Study Areas(Bendung Kamun)
Field Study

57.4

79.92

Start
Time
13:15

End
Time
15 :15

Long
incident
2

31.9

42.4

07 :00

09 :00

2

39.1

57.4

21 :30

23 :30

2

66.1

91.7

22:00

24 :00

2

In table 1 can be seen where there are 4 flood
events in the period of 1 week during the field. The
first flood event occurred on April 6th, where the
maximum discharge rate at the following hours
reached 79.2 m3 / s. The second rain event
occurred on April 7th at 07:00 until 09:00 with a
discharge of 42.4 m3 /s. The third occurrence took
place on April 7th at 21:30 until 23:30 with a
discharge of 57.4 m3 / s.The fourth rain event
occured on April 9th, where the maximum
discharge rate of 91.7m3/s.
The ups and downs of the discharge on the four
events are due to the occurrence of rain that occurs
in the upstream. Upstream incidence of rain is
viewed based on the 1 hour retreat time in which
the figure is obtained based on the formula of time
of concentration.

The data processing of the discharge is done
directly by looking at the water level at the
hydrological station of the kamun dam. To get the
discharge data every hour measurements of the
water level can be seen on the post of Damkamun.
The watched water level data is then converted to
discharge data using the formula;
Q=C ×Beff×√(H^3 )
(1)
H
= Water level(m)
C
= 1.64
Beff
= Wide of the light
Measurements were carried out for 1 week from
April 6, 2018 - April 13, 2018. Water sampling was
carried out with a water sampling device with a
timer (Figure 1). Water sampling is take every 30
minutes and 15 minutes according to the river
water level rise.
TDS (Total dissolved solids) and DHL
parameters were measured using Hanna HI 98301
(TDS) and Hanna HI 991301 (DHL). Nitrate
measurements were measured using Hanna HI
96786, while for measuring phosphate using Hanna
C206 Multiparameter Ion Specific Meter.

4. Water quality of watershed
The water quality of TDS and DHL has a fairly
high correlation value. TDS increases in value so
DHL will experience quality improvement and vice
versa. The physical quality of Cilutung River
waters can be seen in Figure 2.
From the results of field survey data processing
on April 6, 2018, can be seen in Figure 2 where the
high discharge affect the value of TDS and DHL
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concentration. On April 6, 2018 both TDS and
DHL values have always increased as the flow of
watersheds increases. The quality of the water that
was recorded on that date decreased both the nitrate
value and the phosphate value.
In the event of the second rain of 7 April 2018
the lowest TDD was recorded at 80 mg / l and the
highest was 120 mg / l. While the lowest DHL
number recorded at 160 milisiemen / cm and the
highest lift was recorded at 240 milisiemen /
cm.Pada this rain event again visible where the
discharge always affect TDS and DHL figure 2.
Graph shows the increase of physical quality of
water both TDS and DHL from the lowest
discharge until the highest discharge. The value of
chemical quality in this second incident tends to be
stable both nitrate and phosphate values in the
morning. At night the chemical quality of water

tends to change more, seen in Figure 2 where the
nitrate and phosphate values always decrease.
From the survey data collected dated April 9,
2018 recorded the value of TDS and DHL did not
change significantly although the debit has
increased quite high. The value of water chemistry
quality in this incident tends to be higher than
previous rainfall events both nitrate and phosphate.
Nitrate and Phosphate values always decrease
when the discharge begins to decrease.

Fig. 3 graph of water quality of cilutung stream area
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th
Fig. 4 Himawari April 6th and
th Himawari April 7

Fig.4 Himawari April 6 dan Himawari April 7th

5. The impact of rainfall on water
quality

bounded by topographic separators, which receive
rain, collect, store, and stream it to the river and so
on to the lake or to the sea [6]. Thus the watershed
can be described as a model of input output system.
Changes in rainfall as one of the climatic
elements and is the only input in a watershed

Water resources can not be separated from
watershed (rainwater) and climate issues. Various
sources state that the definition of DAS is an area

Fig. 5 Himawari April 7th and Himawari April 9th

and the DAS 4. Sub watersheds 3 and 4 are
dominated by wetland use. When viewed from the

system, will certainly have an impact on river
flow discharge. Rain is a major cause of variability
in the balance of the amount of water in the earth's
surface in the scale of space and time so that
rainfall has an important impact on hydrology and
water resources [7].
On April 6th can be seen where the water level
rises at 13:15 and decreases until 15:15. Based on
the satellite image data (fig 3), the rainfall that has
the value of water quality is in the sub watershed 3

physical quality value of the Cilutung flow area
seen every 30 minutes the incidence always
decreases the value of TDS and so does the DH in
every kejadiaanya. This is related to [8] which in
theory states the discharge will increase the natural
materials dissolved exponentially.
Physical quality of water always decreases when
rainfall decreases. DHL values be affected due to
dilution of dissolved sediment and mineral
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materials [8]. Chemical quality when viewed is
influenced by land use where the incident rain
occurred. In the first case if you see the figure 3
then nitrate will increase when rainfall occurs sub
watershed dominated by the use of rice fields and
plantations.
Figure 3 shows that the events of rain that
occurred on April 6 and April 7 were both affected
by rainfall events in the sub-watershed 4. The
quality of the nitrate recorded on April 6 was
greater than on April 7, due to the influence of rain
itensity that happened. The incidence of rain on 6
April was recorded higher than on April 7 (figure
3), which is why the difference in nitrate quality is
higher on April 6th. In addition, the incidence of
rain on 6 April is not only influenced by land use in
sub-watershed 4 but also influenced by land use in
sub watershed 3 (figure 3).
On the occurrence of the third rain on 7th at 21:
30-23: 30 April, it is seen that the rain happened in
sub DAS 3 (fig 4). Sub DAS 3 is dominated by the
use of plantation and paddy fields. If you look at
the value of water quality on the dated rain event
(fig 2) then the nitrate value on this occurrence is
higher than 07: 00-09: 00. High nitrate values are
influenced by rainfall events in sub-DAS 3, this is
what causes the difference in nitrate value. While
the impact on phosphate values at 21: 30-23: 30
incidents tend to be lower.
In the event of the fourth rain of the 9 April study
can be seen where the water level rises at 22:00 and
decreases until 24:00. Based on the satellite image
data (fig 4), the rainfall that shows the value of the
sample point is located in the sub DAS 5. If the
view of the land use, sub-watershed 5 consists of 3
types of land use consisting of rice fields, moor and
bush . According to the recording of himawari's
image, the rainfall effect on the physical quality of
the cilutung stream area where the value of TDS
and DHL increases as the image looks rain and
decreases every hour. The chemical quality of the
fourth occurrence is quite high at nitrate and
phosphate values at 22:00, this is due to the use of
land that is plagued by rainfall on the use of
agricultural land and plantations, sub watershed 5
gives a considerable influence on water quality.
Phosphate values are also high in the event of rain.
High nitrate and phosphate values come from
plantation land use.

the use of the land where the substances contained
therein are carried by the rain and laid down into
the Cilutung stream. The quality of nitrate is
strongly influenced by the use of land of persawahan and plantation whereas phosphate is highly
influenced by settlement. It is seen when the
rainfall occurring in sub DAS 3 dominated by
plantation and rice field shows the highest nitrate
value whereas when the incident rain occurred at
sub DAS 4 nitrate values do not show a high
enough number. the use of agricultural land around
the watershed causes thousands of hectares of land
to be in critical condition which causes a decrease
in river water quality. Agricultural land use causes
the value of carbon emissions released into the
atmosphere to be high so that it affects the rainfall
that is brought to the cilutung flow area.
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