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2.2. Water Flow Direction Pattern

The pattern of water flow direction in Kecamatan Medan Johor is presented in Figure 4.
From this picture it can be seen that the water flow pattern in Medan Johor District can be
explained as follows:

a.  On the west side of Karya Wisata street, the drainage water flow pattern mostly empties
into the Babura-river.

b. On the east side of Karya Jaya street, the pattern of drainage water flow mostly empties into
the Deli-river.

c. The area between the Deli River and Babura River, the flow direction pattern tends to the
middle of the basin. From the east side of Karya Wisata, the water flows eastward towards
the basin area. Then, on the other hand, from the west side of Karya Jaya, the water flows
westward to the basin area. Then between the two river basins, the water flow also comes
from the south from the Eka Surya area (Deli Serdang Regency boundary) towards the
north (JI. AH Nasution).

From the pattern of flow direction above, it is clear that the central basin area of Medan
Johor District is the center of the direction of water flow so that when it rains the capacity of the
existing drainage system in this area is no longer sufficient so that inundation and flooding often
oceur.

23. inage System Analysis

Based on the survey results of the existing drainage conditions in the Medan Johor sub-
district, the data were analyzed that the drainage problems that occurred were the result of the
following:

a. From the topographical aspect, the presence of a basin in the central area of the Medan
Johor sub-district causes the water flow to be concentrated in the basin. The water source
comes from the southern border of Deli Serdang Regency, from the west from the J1. Karya
Wisata and from the east from Karya Jaya street.

b. The discontinuous drainage system causes blockages and obstructions so that water
overflows onto the road.

c. Inundation occurred in the area of Eka Warni street, Eka Rasmi street, Karya Darma street
in a basin area and entering a residential area.

d. The drainage capacity cannot accommodate the amount of rainwater that occurs

2.4. Hydrological Analysis

The hydrological analysis in this work aims to obtain the amount of discharge (volume) or
flow that can be accommodated in the Badera river. The discharge or flow analyzed is flood
discharge that can occur within the next 1-100 years [9] to anticipate overflow flows and provide
the potential for inundation in the Kecamatan Medan Johor.

In the analysis of surface runoff flood discharge, in general, the approach method for
rainfall data in the catchment area is analy zed into runoff flow. The data used in analyzing flood
discharge are as follow [10]:

a. The maximum daily rainfall data uses data from the last 10 years.
b. Rainwater catchment area
c. Land Use










V 20d Pool Plan = 5.12 x (60 x 60)
V 20d Plannea = 18,432 m*
From the existing land potential, there is green open land with a total arca of A = 33,347 m?.

If the planned area of the second pool is 0.75% of the available land area, then plan A is 0.75 x
33347 m® = 25010 m?. If the depth of the second pond is planned as deep as H = 1.5 m
(considering the groundwater level is quite high). Then the design volume of 2™ Pool was:
Vavaitapte = 25.1010 x 1.5 m =37.515 m?/s.

So that:

V available > Vplan

37515 m*> 18432 m* 2 OK

In other words, the 2™ pool can be realized.

3.4. Third aol Needs Analysis

For a return period of 10 years and a concentration-time of 56.92 minutes (+ 1 hour), the
design flood discharge for 3" Pool was 4.26 m’/s.
Qrxl = 426 m3/s

To be able to accommodate water during the concentration-time, which is 1 hour, it takes a
volume of 3" pools of:

V 31d Plan Pool =4.26 X (60 x 60)

V 3w Planned Pool = 15,336 m®

From the existing land potential, there is green open land with a total area of A = 51,599 m>.

If the planned area of 3" pond was 0.75% of the available land area, then plan A is 0.75 x 51,599
m2 = 38,699 m°. If the depth of 3" pond was planned to be as deep as H = 1.5 m (considering
the groundwater level is quite high). Then the planned volume of 3" pool was:

Vaaitable = 38,699 x 1.5 m = 58,048 m7/s.

So that:

Vavaitable > Vplan

58048 m'> 15336 m’ > OK

4. Conclussions
The results of the analy sis can be concluded, among others:

a. From the topographical aspect, the presence of a basin in the central area of Kecamatan
Medan Johor causes the water flow to be concentrated in the basin. The water source comes
from the southern border of Deli Serdang Regency, from the west of Karya Wisata Street,
and from the east of Karya Jaya street.

b. The discontinuous drainage system causes blockages and obstructions so that water
overflows onto the roads.

¢. Inundation occurred in the area of Eka Warni street, Eka Rasmi street, and Karya Darma
street in a basin area and entering a residential area.

d. The drainage capacity cannot accommodate the amount of rainwater that occurs.

From the results of the hydrological analysis, it was found that in the Medan Johor sub-
district the maximum rainfall trend occurred in June, July, October, and November.
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