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Introduction The assessment of potential landscape
planning strategies for the Ci Kapundung
upper catchment area to regulate flooding
in Bandung Basin, Indonesia
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Indonesia

The Ci Kapundung upper
water catchment area
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Landsat imagery of the case study area (Source: USGS)
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Case study area

West Bandung regency

Land cover map (2015)
developed from SPOTé satellite
imagery using an object-based
image classification
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Methods

A coupled land change and
hydrologic model

Land change modeler (LCM)
module of Terrset

Cellular Automata (CA) and
Markov model (CA-Markov)

using multilayer perceptron (MLP)
neural networks

MIKE SHE hydrologic model
from Danish Hydraulic Institute (DHI)
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Methods

A series of flood risk simulations
to assess different landscape
elements to reduce runoff

to retrieve information regarding
the suitable types of vegetation

in the river buffer that can effectively
reduce runoff

to simulate how the river buffer can
potentially improve the flood
regulation

Three observation points
assigned in the model to record

the depth of overland flow

Land cover map (2015)

The location of three observation points on
site



Land cover map 2015

Scenario 1
(Status Quo)

Landscape planning as
constraints maps (1)

Scenario 2
(Ecological design)

.| Landscape planning as

constraints maps (2)

Land change modelling
based on scenario 1 & 2
(using 2013 and 2015
land cover maps)

Projected land cover
map 2030 (1)

Projected land cover
map 2030 (2)
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Scenario 1

(2030)

Government owned
_ forest

(Status Quo Scenario)

has no specific area allocated for the
future development of new
settlements and agriculture

dispersed settlement pattern in the
watershed including in the areas with
steep slopes
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Scenario 2

(2030)

Government owned
forest

(Ecological design scenario)
no development is allowed inside the

farest, protected area, and the river
buffer

Broad-leaved vegetation will be
planted in the buffer to reduce run off
flowing into the river
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Changing variables:
Precipitation rates

i Changing variables
i | derived from field
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Changing variables
derived from field
surveys and literature
review:

Surface roughness map
Vegetation properties

Unchanging variable:
Topography
Soil parameters

Dataset for MIKE SHE model

Spatial distribution of rainfall
in the Ci Kapundung
watershed
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Changing variables:

Precipitation rates Manning’s M coefficients

tandcover | m | References |

90  (Engman 1986 cited Rossman &
Huber 2016)

Bareland and cultivated land 18 (Yen 2001 cited inRossman &

Huber 2016)
Unchanging variable: = (Kafyaniap ol 2005}
Topography Conifers 10 (Kouwen & Fathi-Moghadam
Soil parameters 2000)
T ' Broad-leaved vegetation 3 (YEH,':zwl cited inRossman &
Dataset for MIKE SHE model ‘Huber 2016)

% Farfan, 2003

Vegstation properties (1):
Crop coefficient (Kc) and root depth

Land cover Root depth (cm)

Developed areas o 0

Bareland and cultivated land 0.90 75
Conifers in all age groups 1.00 100
Broad-leaved vegetation 0.90 150
Mixed vegetation 0.95 150
Water bodies 0 0




Estimated Leaf Area Index (LAI)

1 <16 years 5.83
2 17-26 years 8.09
3 27-36 years 10.88
4 >37 years 14.98
5 n/a 6.23

vegetation 6 n/a 7.63
7 n/a 3.7

nd cultivated land S E’ n/a 2.09 T AR T
' 14 n/a 0 o

E ﬂ@ g (gstwcs—dﬁ(lomcters A =::':;_""'

The classes with similar range of LA




Changing variables:
Precipitation rates

Changing variables
derived from field
surveys and literature
review:

Surface roughness map
Vegetation properties

Dataset for MIKE SHE model
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Topography of the Ci Kapundung watershed
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Soil map of the Ci Kapundung watershed
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MIKE SHE model dataset:

Precipitation
Thiesen polygons based on the
locations of weather stations
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The simulated depth of overland flow

I Depth of overland flow (mm)
Point 1 Point 2 Point 3
Resules e
The simulated depth of overland _ 11.697 12.244 17.146
flow
during the day with the highest —
precipitation rate in the simulation _ clay silt clay

The simulated depth of overland flow
(Ecological Design scenario 2030)
each pixel (6m) representing the value of
depth of overland flow (mm)

004 an

1640 cm



The simulated depth of overland flow

L

: Depth of overland flow (mm)
R I Point 1 Point 2 Point 3
esults
of three vegetation types to reduce : :
runoff _
Each type of vegetation has , - - - -
different properties (e.g. Leaf Area AL 10:05 i

Index/LAl, root depth, crop
coefficients, surface roughness)

Conifers could potentially be
planted in the proposed river
buffers in the case study area

Plants with higher LAl have higher
interception loss
(Merriam 1960)

Vegetation with high LAl in river buffer as
landscape element
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Conclusion

Assessing potential landscape elements
to reduce runoff in the Ci Kapundung upper water catchment
area

A typical geodesign framework:
the non-linear and iterative process to provide information for the
landscape interventions

Conifers can effectively reduce the runoff

The future precipitation trend in the catchment area can be
included in the hydrologic simulations
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