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UNITED KINGDOM

*Sustainable Urban Drainage Systers" (SUDS)
use *Soakaway" methods such as rock pits,dry
wells and infiltration trenches.

400,000 squm of permeable
paving block designs were
sold in 2001, Research is
showing that microbes in

BELGIUM

Some municipalities offer subsidies for
source controls; e.q, Mortsel pays 55.60/
squm for green roofs and 50% of the cost

—— bt oo Ao | ofanififation system.
Rl CURRENT PRACTICE

FRANCE
Swales "noues') are valued as visible
stormwater treatment.  Porous

pavements are used both as a source
control and to reduce traffic noise.

he grate |ads to an underground

trench filled

Greater
Vancouver
Regional
District

Stormwater Source Control Design Guidelines 2005

d in the Design
www.gvrdbooa
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DESIGN PRINCIPLES In most natural wooded conditions in
e the GVRD, 90% of rainfall volume

never becomes runoff, but is either
soaked into the solls or evaporates /
transpirates. Trees, shrubs, grasses,
surface organic matter, and soils all
play a role.

= Maximize the area of absorbent
landscape — either exisfing or
constructed — on the site. Conserve
as much existing vegetation and
undisturbed scil as possible.

Variables of Absorbent Landscape

Minimize impenvious area by using
mulfi-storey buildings, namower Pear Tree Evergreen Oak Tree
roads, minimum parking, larger

: : 1. Crown Interception
landscape areas, green roof, and Winter tree canopies intercept . 5 :
perviDuspZavinq g 15% ta 27% of ra 2. Thmpg_tﬂaﬂ and Stemflow
L R s, 3. Evapotranspiration
. 4. Soll Water Storage
Disconnect impervious areaslfrl::m 5, Soll Infiltration
the storm sewer system, having 6. Surface Vegetation
them drain to absorbent landscape. 7. Organics and Compost
8. Soil Life
Design absorbent landscape areas ! X i 9. Interflow
as dished areas that temporarily 1 - Fe R ks 3 10. Deep Groundwater
store stormwater and allow it fo soak < : : ‘ 3 ~ 11. Water Quality Improvement.
in, with overflow for large rain events e \ 12. Impermeable Surfaces and

to the storm drain system. : i 3 - Surface Runoff

Maximize the vegetation canopy
cover over the site. Multi-layered
evergreens are ideal, but deciduous
cover is also beneficial for
stormwater management

Ensure adequate growing medium
depth for both horficultural and
stormwater needs — a minimum
150mm for lawn areas, and 450mm
depth for shrubftree areas. In wetter
climates with fill subsoils, a minimum
depth of 300mm for lawn is required
to slore 60mm of rainfall.

Cultivate compost into surface soils
to create minimum 8% organic
matter for lawns, and 15% for
planting beds.

To avoid surface crusting and
maintain surface permeability, install
vegetafive (grass, groundcovers,
shrubs, trees) or organic cover
(mulch, straw, wood fibre) as early
as possible in the construction
process, and prior to winter storms.

Provide effective erosion control
during construction, including
erosion control on upstream sites
that may flow info the absorbent

Greater
Vancouver
Regional
District

Stormwater Source Control Design Guidelines 2005

-i T e T
= i _-— .'. r.' ..
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DESIGN PRINCIPLES

n Literature suggests swale areas of

about 10-20% of upstream impervious
area. For GVRD, calculate swale area
by continuous flow modelling.

Flow to the swale should be

distributed sheet flow, travelling T St ) Lengautn P
through a grassy filter area at the An Infiltration Swale is a shallow grassed

: o OF VEgEtated channel designed to capture,

:ﬁf&gﬁiﬂg ?j ap\:g;m e gt i pemwans - detain and freat stormwater and convey

sedimentation in the swale larger ‘M' ".mes surface flows fm"'_'

’ adjacent paved surfaces, holds the water

behind weirs, and allows it to infiltrate through

a soil bed into underlying soils. The swale

allow for posifive drainage and gdxtsmm%ﬁ:mggam”

buildup of road sanding/organic 9 Shva‘”' i I R

materials at this edge. :l)f:item' m;;:‘m signs with mﬁﬂ
erlying SEervoir, ¢

Swale planting is typically sodded without a perforated underdrain.

lawn. Low volume swales can be - — — . _ _

finished with a combination of - . Full Infiltration

grasses, shrub, groundcover and tree - -
planfing. ] Where water entering the swale is fitered
? a grass or groundcover layer, and

Provide a 25mm drop at the edge of
paving to the swale soil surface, o

Swale bottom - flat cross section, 600
to 2400mm width, 1-2% longitudinal
slope or dished between weirs.

Swale side slopes -
3(haorizontal): 1(vertical) maximum, 4:1
preferred for maintenance.

Weirs to have level top to spread
flows and avoid channelization, keyed
in 100mm minimum.

Maximum ponding level - 150mm.
Drawdown time for the maximum
surface ponded valume - 24 hours.

Treatment soil depth - 450mm
desirable, minimum 150mm if design
professional calculates adequate
pollutant removal.

Design stormwater conveyance using
Manning's formula or weir equations
whichever govems with attention to
channel stability during maximum
flows.

Drain rock reservoir and underdrain
may be avoided where infiltraion
tests by a qualified professional,
taken at the depth of the proposed
infiltration, show an infiltration rate
that exceeds the inflow rate.

Greater
Vancouver
Regional
District

Stormwater Source Control Design Guidelines 2005

ines can be found in the Design
rt, available at www.gvrdbcca
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DESIGN PRINCIPLES

= Literature suggests rain garden areas
of about 10-20% of upstream
impervious area. For GVRD, calculate
rain garden area by continuous flow
modelling. Opfimum rain garden size
is about 50sq.m. draining 250sq.m. of
impervious area.

Smaller, distributed rain gardens are
better than single large scale facilities.

Locate rain gardens a minimum 30.5m
from wells, 3m downslope of building
foundations, and only in areas where
foundations have footing drains and
are not above steep slopes.

Provide pretreatment and erosion
control i.e. grass filter strip to avoid
introducing sediment into the garden.

At point-source inlets, install
non-erodable material, sediment
cleanout basins, and weir flow
spreaders.

Bottom width - 600mm (Min.) to
3000mm (desirable). Length-width
ratio of 2:1.

Side slopes - 2.1 maximum, 4.1
preferred for maintenance.
Maximum ponded level - 150 -
300mm.

Draw-dow for maximum ponded
volume - 72 hours.

Omm (Min. )
oils with
13mm/hr

Treatment soil depth -
to 1200mm (desirable); u
minimum infiltration rat

Surface planting should be prmarily
trees, shrubs, and groundcovers, with
planting designs respe

various soil meisture conditions in the
garden. Plantings may include rushes,
sedges and grasses as well as lawn
areas for erosion control and multiple
uses.

Applﬁa 50-75mm layer of organic
mulch for both erosion control and to
maintain infiltration capacity.

Install a non-erodible outlet or spillway
to discharge overflow.

Avoid ufility or other crossings of the
rain garden. Where utility trenches
must be constructed below the
garden, install trench dams to avoid
infiltration water following the utility
trench.

Drain rock reservoir and perforated
drain pipe may be avoided where
infiltrafion tests by a design
professional show a subsoil infiltration
rate that exceeds the inflow rate.

Rain

es can be found in the Design
available at www.gvrdbr.ca

An Infiltration Rain Garden is a form of bioretention facility designed to have aesthetic appeal
as well as a stormwater function. Rain gardens are commonly a concave landscaped area where
runoff from roofs or paving infiltrates into deep constructed soils and subsoils below. On subsoils
with low infiltration rates, Rain Gardens often have a drain rock reservoir and perforated drain
system to convey away excess water.

Tree, Shrub and Groundcover Plantings
Growing Medium Minimum 450mm Depth
Drain Rock Reservoir

Flat Subsoil - scarified

Perforated Drain Pipe 150mm Dia. Min.
Geotextile Along All Sides of Drain Rock Reservoir
Overflow (standpipe or swale)

Flow Restrictor Assembly

. Secondary Overflow Inlet at Catch Basin

10. Outflow Pipe to Storm Drain or Swale System
11, Trench Dams at All Utility Crossings

Full Infiltration

Where all inflow is intended to infiltrate into the
underlying subsoll. Candidate in sites with
subsoil permeability > 30mmihr. An overflow for
large events is provided by pipe or swale to the.
storm drain system. : :

NGO RN

Greater
Vancouver
Regional
District

Stormwater Source Control Design Guidelines 2005
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DESIGN PRINCIPLES

m Pervious paving is most suitable for
low traffic areas — driveways, parking
areas(maximum 1 - 2 vehicles per
day per parking space), walkways,
recreafional vehicle pads, service
roads, fire lanes.

Pervious paving is a surface layer that allows rainfall to percolate into an underlying reservoir
The ratio of impermeable surface base where rainfall is either infiltrated to underlying soils or removed by a subsurface drain. The
area draining onto pervious surface component of pervious paving can be:

pavement area should be 1.2:1 « Porous asphalt or porous concrete.

Sl = Concrete or plastic grid structures filled with unvegetated gravel or vegetated soll,

To avoid surface plugging, itis + Concrete modular pavers with gapped joints that allow water to percolate through.

SHOGAl ke IOIACE RERTIOUS PEINIQ Pervious pavement designs may be one of three types:
ggrrggueg;ir;ﬁf]tatmn during and after + Full infiltration.

= Partial infiltration.

Identify pollutant sources, : = Partial infiltration with flow restrictor.
particulary in industriall commercial

hotspots, that require pre-treatment - :
or source control upstream. ; 3 Full Infiltration

0 :
For designs which rely entirely on - . | Where rainfall is intended to infiltrate into
infiltration into underying solls, the X YIRS ~ the underlying subsoil. Candidate in sites.
infiltration rate should be 12.5mm/hr ! ATil i el with subsail permeability > 15mm/r.

minimum.

Solil subgrade analysis should
include soil texiure class, moisture
content, 96 hour soaked Califomia
Bearing Ratio (CBR) and on-site

infiltration tests at the elevation of — - S
the base of the reservoir. _ . : al Infiltration

i ; ; ned so that most water may
Surface slope should be . e R e
minimum to avoid ponding and e -iﬂtﬂ‘lh_a Uﬂdemsoa Whaﬂm:

related sedimentation of fines.

Wrap paver bedding material with
geotextile filter cloth on bottom and
sides to maintain water quality
performance and keep out intrusion
of fines.

Provide edge restraint fo contain
pavers, similar to standard unit
paving.

Design reservoir water levels using
continuous flow modelling
Drawdown time - 96 hrs max., 72 hrs
desirable.

Bottom of reservoir: flat in full
infiltration designs, minimum 0.
slope to drain in piped systems.

Where ufility trenches must be
constructed below the reservoir,
install rench dams at exits to avoid
infiltration water following the utility
trench.

Pavers with wide joints should not

be used for disabled persons

parking or pedestrian ramps at street
crossings.

If being designed for heavy loads,
optional reinforcing grids may be
included in the pavement subbase.

Greater
Vancouver
Regional
District

ter Source Control Design Guidelines 2005
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D]\ SN (SN MW . G cen Roof is & roof with a venesr of drainage and growing media that supports living vegetation.
Green roofs provide a wide range of benefits — from reduction in peak flows and volumes to building heat
m Suitable for flat roofs and, with gain reductions. There are two basic types:
proper design, roofs of 20° (4:12 + Intensive —deeper growing medium to support larger plants and trees; designed for public use as well
roof pitch) or less. as stormwater and insulation functions.
+ Extensive - shallow, lightweight growing medium; designed for stormwater, insulation and

Suitable for many rooftop situations environmental functions; vegetation is low and hardy; usually no public access.
— industrial, warehousing,

commercial buildings, office
complexes, hospitals, schools,
instituional/ administrative
buildings, residential and garages.

Design a green roof at the same
time as designing the building or
retrofit, so that the structural load
can be balanced with the design of
the building.

In calculating structural loads,
always design for the saturated
weight of each material.

Provide construction and
maintenance access to extensive
green roofs. Access through a ‘man
door’ is preferable to a roof hafch.

Roofs with less than 2% slope
require special drainage
construction so that no part of the
growing medium is continuously
saturated.

Avoid monocultures when planting a
green roof; the success of
establishing a self-maintaining plant
community s increased when a mix
of species is used.

Provide intensive maintenance for
the first 2 years after plant
installation — imrigation in dry
periods, weed removal, light
fertilization with slow release
complete fertilizers, and
replacement of dead plants.

To fadilitate access and prevent
moisture on exposed structural
components, provide plant free
zones along the perimeter, adjacent
facades, expansion joints, and
around each roof penetrafion.

Fire breaks of non-combustible Green Rootiencits

material, 50cm wide, should be roc =
located every 40m in all directions AR Reduced peak flows & stormwater volume

and at roof penefrafions. - b i Mitigation of urban heat island effect

: Insulaion against heat loss and gain
. - : g Extended roof membrane life

Provide protection against root g

penetrati?:m of the wa?risrproo{ B Sound insulation and air filtration

membrane by either adding a root i I Urban habitat

barrier or using a membrane that is Aesthetics

itself resistant to root penetration.

Greater
Vancouver
Regional
District

Stormwater Source Control Design Guidelines 2005

o AP e

Detalled design guidelines can be found in the Design
Guid 2 report, available at www.gvrdboca

Herjuna Rahman (0403010356) 189 Universitas Indonesia
Aplikasi program water..., Herjuna Rahman, FT Ul, 2008



Aplikasi Program ‘Water Balance Model’ Untuk Manajemen Air Hujan Perkotaan: Studi Kasus
Pada Sub-DAS Sugutamu, Jawa Barat, Indonesia

An Infiltration Trench System includes an inlet pipe or water source, catch basin sump, perforated
(D] SECHLET\ I ol 230\ (@40 od SRSR (iictribution pipe, infiltration rench and overflow to the storm drainage system.

u Infiltration Trench System: A Soakaway Manhole (Sump, or Dry Well) System includes an inlet pipe, a sedimentation manhole, and
one or more infiltration shafts with connecting pipes. Use of Infiltration Shaft will be limited by hydro-
a) Locate infiltration trench atleast 3m geotechnical conditions in much of GVRD.

from any buiiding, 1.5m from Limitations of Infiltration Trench or Soakaway Manholes:

mﬂxﬁgﬁ?ﬁ’”?x (?3? ;;:m ELES U - ) To 2void groundwater pollution, do not direct un-treated polluted runoff to Infiltration Trench or Shaft

A «Direct clean runcff (rocof, non-automobile paving) to Infiltration Trench or Shaft.
e nded b tech I
s «For polluted runoff (roads > 1000 vehicles / day, parking areas, other pollution sources), provide
: tream source control for pollutant reduction prior to release to Infiltration Trench or Shaft.

b) Sump: Provide a lid for periodic b) Use infiltration trench or shaft only in areas with footing drains. -
inspection and cleanout. Include a Grass or Other Planting
T-inlet pipe fo trap oils, sediments = - Finish Grade
and debris. Growing Medium Baciill

i : : 100mm Dia PV/C DR28 Perforated
c) Infiltration Trench: installation of

distribution pipe and bottom of i
drainrock to be level. If more than
one section of infiltration trench is
required, design so that underground
water is temporarily ‘ponded’ in each
infilttration section.

e

d) Install the Infiltration Trench in native BN - @
ground, and avoid over-compaction " [
of the trench sides and bottom, which N k%
reduces infiltration. °
e} Observation well for each infiltration i o
trench (optional): vertical standpipe, =

with perforated sides, and locking id, ' =0
to allow the monitoring of water 3
depth.

L

= Soakaway Manholes Systermn:

a) Provide a report from an engineer
with experience in geotechnical
engineering including on-site test
data of infiltration rates at the depth
of the proposed infiltration. The
bottom of the shaft shall be at least
B800mm above the seasonal high
water table or bedrock, oras
recommended by the engineer.

b} If steep slopes or drinking water
wells exist within 200m horizontally
from the proposed Soakaway
Manhole, provide a hydro-
geotechnical report to analyze
site-specific risks and determine
setbacks.

c) Provide a sedimentation manhole,
and a maximum of two Soakaway
Manholes in series, unless otherwise
approved.

d) Provide an overflow from the
Soakaway Manhole to the storm
drainage system or major storm flow
path.

Greater
Vancouver
Regional
District

Stormwater Source Control Design Guidelines 2005

idelines can be found in the Design
rt, available at www.gwrdbo.ca
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LAMPIRAN 6
TIERED ACCESS PROTOCOL UNTUK ‘WATER
BALANCE MODEL POWERED BY QUALHYMO’

Herjuna Rahman (0403010356) 191 Universitas Indonesia
Aplikasi program water..., Herjuna Rahman, FT Ul, 2008



Aplikasi Program ‘Water Balance Model” Untuk Manajemen Air Hujan Perkotaan: Studi Kasus

Pada Sub-DAS Sugutamu, Jawa Barat, Indonesia

E00T UMEW THOISE3N SIHL 40 31930

on SHA, s34 STUSLILJIGRD T 800 PELSIBER [apols] -
=T} S3A S3A UCS0IY WESITS |apoyy -
o SAA N sbEIMs puad uou @ [Epo -
= S84 s34 MONSSEE I S|00000 815 |[Rpojs -
=N EETS 534, LIOEIE|y SRS A115 [Bpogs -
SALITEYdWD
ony 54300 A DESN S0 LOUUED 1N 534 SBUNEG 18 0 25N DMEUS DUE S84 LIOHPLIOT S2BUNS B 888G -
om EETS ETS UDHPLOT BIEUNS B PR -
SHNOLLIONCD IF4ans
on syan0 A pEsn S0/ I0ULED g ‘534 SEULEd PE £ 560 DRELS DUE 'Sa4, &5 PUE] E 8B -
o 534 534 A5 PLE B PP -
35N ONw
ony sya0 A 09N =4 IDULED g S84 SEUUEd 1E 0 SSN DAEYS pUE s34 ] iog v aspg -
o =34, 534 adi) o e ppy -
ST0S
=T} 534 534 SAPSaY S
o =34, 534, syphe) jag
SIEes [Je A 35h peusys 1ot i
(=] BEonsong i DonD lBones i 9l — 53, Epqsundssy soumnced Jauucd SoeEs a0 35— 53 EIEY] EELLI|) PEO
Aua sAeD 2 sy pokad wItuTsEns o Aun T — 584 534, BIEY] SVET
e STk, 534, spalong mear)
o oM fuc abedmuoy mrwnoed — san SLUFY SMER 1504
S0Py ETT] o aspuaucs Gosssts Ermanced — sas, BIUBLLAACDS)
e EETS 534, B34 [PnLLTy
ALC SINEN FREESD T1 DI S ZISEQEIED S5 DU PCrRUML S poel Jou0eT srsloud synads sy SEUD0 J0DUE SIUEIRSUT
ssapauered S SELEE 0 S50 DSLE-SWN & wo ssate Liisse deyy .
e 5o SINEN STRUNERD o0 ARgNSE ol 0L Cd SSTEER SERUOEEND OF Sl igaay S0 SEIEQEIER 350
SR URAWILENDS) e 0 aakd s5Enor pEmEud-puIoaEses D] DU SHS STILUDEEN 2 SRSt B0 .

winads e ywe panoaul ssaun sanuabe
wrsuEaot aoues jo sssdnduss sapnou

SEE000 LU
L PO S W Apoafle SE pELLESO

|]0D20101d SS922% Palall

J2EN ImEUED

£ LEUL Sucd ol 388y 00 30AEs a0

854, [ENUUE SqEwsuad E SAEd 1B EnELupE
1o dnoud “Suedwen Soauste fue sE pausE0)

ssE00E pEiarud-poows seg "

Sapueuss Buuams jeoueosd
pENSE U Ag sSuueg £ se peeubissp

USEG SEY 3o peuuaant mo) B SE a0 ]

OWAHTYNY @ Feimsed

NOILdH 2530 Terd3INI D

Universitas Indonesia

., Herjuna Rahman, FT Ul, 2008

192

Herjuna Rahman (0403010356)

Aplikasi program water..



Aplikasi Program “Water Balance Model” Untuk Manajemen Air Hujan Perkotaan: Studi Kasus
Pada Sub-DAS Sugutamu, Jawa Barat, Indonesia

LAMPIRAN 7
HASIL PENGUJIAN ‘WATER BALANCE MODEL’ PADA SUB-
CATCHMENT YANG DITINJAU —
SUGUTAMU 1: TANPA SOURCE CONTROL
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LAMPIRAN 8
HASIL PENGUJIAN ‘WATER BALANCE MODEL’ PADA SUB-
CATCHMENT YANG DITINJAU - SUGUTAMU 1:
PERBANDINGAN ANTARA TIDAK MENGUNAKAN
SOURCE CONTROL DENGAN MENGGUNAKAN 1 (SATU)
SOURCE CONTROL
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LAMPIRAN 9
HASIL PENGUJIAN “WATER BALANCE MODEL’ PADA SUB-
CATCHMENT YANG DITINJAU - SUGUTAMU 1:
PERBANDINGAN ANTARA TIDAK MENGUNAKAN
SOURCE CONTROL DENGAN MENGGUNAKAN 5 (LIMA)
SOURCE CONTROL
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LAMPIRAN 10
HASIL PENGUJIAN “WATER BALANCE MODEL’ PADA SUB-
CATCHMENT YANG DITINJAU - SUGUTAMU 2:
PENGUBAHAN PENGGUNAAN LAHAN TANPA
SOURCE CONTROL
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LAMPIRAN 11
HASIL PENGUJIAN “WATER BALANCE MODEL’ PADA SUB-
CATCHMENT YANG DITINJAU - SUGUTAMU 2:
PERBANDINGAN ANTARA TIDAK MENGUNAKAN SOURCE
CONTROL DENGAN MENGGUNAKAN 5 (LIMA)
SOURCE CONTROL
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LAMPIRAN 12
HASIL PENGUJIAN “WATER BALANCE MODEL’ PADA SUB-
CATCHMENT YANG DITINJAU - SUGUTAMU 2:
PERBANDINGAN ANTARA TIDAK MENGUNAKAN SOURCE
CONTROL DENGAN MENGGUNAKAN 10 (SEPULUH)
SOURCE CONTROL
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LAMPIRAN 13
TUTORIAL PENGGUNAAN ‘“WATER BALANCE MODEL"’
YANG LAMA
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LAMPIRAN 13
TUTORIAL PENGGUNAAN
‘WATER BALANCE MODEL’ YANG LAMA
(Courtesy of www.waterbalance.ca)

LAMPIRAN 13.1
CREATE A NEW PROJECT

TUTORIAL

Create a New Project Folder vll

The Water Balance Maodel uses Project Folders to stare infarmation about vour
development site. The selections you make on thiz page will be set for all
modelling scenerios within each Project Folder

Project Mame
|Tutoria|

Project Description
This is a tutorial on how to create ;I
a project.

Project Location
I [Choose..]

A zelechion from this list ties the model to uniaue duze and soil information soecified by LI

000,/

Nama Proyek .
Deskripsi Proyek
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TUTORIAL

Ia pLujeLL.,

Once you are finished,
click on the Create
Project Folder button to
input the information.

Project Location
|—\-'“i|:toria j

A selection from this list ties the rmodel to unique land use and sail information spacified by
regional partners,

Model area
1000

m2

Climate D\gta

“ictoria Alrport Upload Custom Climate Data.

0.0

Lokasi Proyek

Luas Lokasi Proyek (m?)
Data Iklim

Tambahkan Data Iklim
Buat Map Proyek

TUTORIAL
|

Create a New Project Folder 'II

or delete the project.

The Water Balance Maodel uses Project Folders to store information about vour
development site, The seledions you rmake on this page will be zet for all
rmodelling scenarios within 2ach Project Foldar

e . A
Existing project
= Open 22 Edit I Delete

Tutorial
Open 22 Edit T D

Project Name

Project Description

oject Location

[[Chsgse..]
e A zelaction this list ties the model

\

f e : i -
pioue land uss and zoil inforpnation soecified by _I

Tempa_t Proyek  Membuka Proyek Mengubah Proyek ~ Menghapus Proyek
Tersimpan yang Tersimpan yang Tersimpan yang Tersimpan
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LAMPIRAN 13.2
CREATE A NEW SCENARIO

TUTORIAL

Create a New 'Tutorial' Scenario vl

Your Project
undefined

‘fou can create as many scenarios as you wish within a Project Folder
No scenarios in this folder

Scenario Name
¥ Return to folder listing [First Scenaria

Create vour first scenario by Sgenario Description

completing the form to the right, hiz iz a tutorial on how to create :J

|

scenarios.

Create Scengrio | %

Deskripsi Skenario

Buat Skenario Baru

TUTORIAL

Create a New 'Tutorial' Scenario *II

or delete the scenario.

“ou can creste 35 many scenarios as you wish within 2 Project Folder

Your Project

Tutorial Scenario Name

Fiy=t Scenario

Scenario Description

=
| |
B ||
Q00
Tempat Skenario Mengubah Skenario
Tersimpan ~ yang Tersimpan
Membuka S_kenarlo Menghapus Skenario
yang Tersimpan yang Tersimpan
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LAMPIRAN 13.3
DESCRIBE NATIVE SOILS

TUTORIAL

Fepeat the steps below to identify the most appropriate pre-development soil type
(=],

Generic Soil types have

been added that
describe most Choose a Soil Type apply as a Percentage
conditions. :
[[Choose. ] =] | o of cite Addto Sail Tahle
Generic Soils | )
?ed [UD])-User Defined
Sand m{ea Soil Type [’etails
Sandy Loam I ’
Silt Loam -
Silty Clay Loam e )
Clay
Till

Tahap 1:

- Tahap 2: Tahap 3:
Memilih
, : Masukkan Tipe/Jenis Tambahkan pada
Tipe/Jenis Tanah
P Tanah Sebagai Tabel Tanah
Persentase

TUTORIAL

PROJECT DESCRIPTION SOILS LAND USE | SURFACE CONDITIONS | SOURCE CONTROL

To add addition T oiSn Tutorial Test Project - Create a User Defined Soil Type

the drop down menu,

. : ; Native Soils EL
click on the Define/Edit | ). this section to desaiba the native sail canditions of the site you are modeling,
a Soil Type button. Fepeat the steps below to identify the most appropriate pre-developrment soil type

(=1,

Choose a Soil Type Apply as a Percentage

I[Choose...] j | e Addto Soil Table

IDefine § Edit a Sail Tt,'pel

(D)-Default; \RI-Regionally Defined (UD)-User Defined

Soil Type \ Area Soil Type Details
Mo Sail Types hau;&een selecked %

(-100 97
. AN ?
000 \\
Untuk Menambah /
Mengubah Suatu Tipe /
Jenis Tanah Baru

Herjuna Rahman (0403010356) 211 Universitas Indonesia
Aplikasi program water..., Herjuna Rahman, FT Ul, 2008



Aplikasi Program ‘Water Balance Model” Untuk Manajemen Air Hujan Perkotaan: Studi Kasus
Pada Sub-DAS Sugutamu, Jawa Barat, Indonesia

TUTORIAL

Native Soil Parameters
Uze the following form to define a user specific soil type. Thiz zail type will be available to you
CUmpOSitiOn BV weight when viewing the 'Native Soils' input page. The Scil Type you've defined will appear in the

MNate that the

"User Soil Types' seckion of the 'Select a Soil Type' dropdown list,
Category must add up to

100%. 5oil Type Name

|MDDn Dust

(raximum 20 charackters)

50il Composition by Weight

|| I G Gravel

Estimated Hydraulic Properties

I Saturated Hydraalic Condudkivity (rnm
I Maximurn Water Content

qu.—____dg' : -
Nama Tipe/Jenis
Tanah Baru

TUTORIAL

Soil Type Mame

Once finished, press the IMDDn Dust {rnaximum 20 characters)
Create Soil T","DE' button. Soil Composition By Weight

I‘IU b Gravel

IED % Sand
|1 0 % silt
IEU G Clay

Parameter darl < Estimated Hydraulic Properties
Tipe / Jenis Tanah I38 Saturated Hydraulic Conductivity (rmmfh)

I-34 Maximurm Water Content
I-‘|5 Field Capacity

na wilting Paint

KIE Soil watar Half Life (h)

Creatj:SDiI Tvpe |

000 N\

Ll

Buat Tipe / Jenis
Tanah Baru
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TUTORIAL

¥J¥ Retyrn to Mative Soils input Below iz a listing of Sail Types that you have defined, ¥ou will find these sail types when
viewing the "Mative Soils" input page, under the "User Soil Types' section of the 'Select a Soil
% Type' dropdown list
Or clitk here to return to ‘flick here to define a new zail typea,
the Mative Sails window. Click an individual sail types ta view / change ar delete the recard,
User defined Soil Types
Moon Dust
e H
0.0
Kembali kepada Membuat tipe / Tipe / Jenis tanah
untuk memilih dibuat

tipe / jenis tanah

TUTORIAL

Now when you choose a Choose a Soil Type Apply as a Percentage

soil type, your new soil

will appear at the [Choose. ] =l % of site Add to Soil Tahle
bottom of the list. Silty Clay Loam ]

Clay

Till

ed [(UD)-User Defined

Fegional Soil Types Area Soil Type Details

Mone available
(-100 %)

User 3oil Types

000 A

Tipe / jenis tanah yang sudah
dibuat tercantum pada bagian
‘User Soil Types’
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LAMPIRAN 13.4
ADD LAND USE INFORMATION

TUTORIAL

IEZICETIIITC) SURFACE CONDITIONS | SOURCE CONTROL | VIEW RESULTS

When adding land use

information. the first Tutorial Test Project - Adding Land Use Information

step is to choose a Land

Use Type from the drop Land Use Scenario Modelling EL
Use thiz section to describe the land uses of the site vou are modeling. Repeat the

down menu. steps below to identify the most appropriate land use(s).

Choose a Land Use Type Apply as a percentage
of the site being modeled.

[[Choose..] -] * T Add to table |

Cefine / edit a Land Use Type

(D)-Default; (R)-Regionally DefineJ (UD)-Uzer Defined l
Land Use Type l Area ﬂ.CtilZ’l'lS
Mo Land Use Types have been se|4cted I
- / (-100 %) l 5i
gM_-/_— |
|
Tahap 1: Tahap 2: Tahap 3:
Memilih Masukkan Tipe/Jenis Tambahkan pada
Tipe/Jenis Tata Tata Guna Lahan Tabel Tata Guna
Guna Lahan Sebagai Persentase Lahan

TUTORIAL

LOniu wuUac SLCHIal iy YUy EL
Usze this section to describe the land uzes of the site vou are modeling, Repeat the v
Once all the site's land is steps below to identify the most appropriate land usels)

accounted for, the Next
button will appear and

; Choose a Land Use Type Apply as a percentage
¥ou may continue on. of the zite being modeled.

|[choose..] =] % Lond U Add to table |

Define / edit 2 Land Use Type

[D)-Default; (R)-Regionally Defined (UD)-User Defined

Land Use Type Area Actions
Tabel Tlpe / JenIS Tata [D)-Agricultural Land 259 - 2500 m? Z edit ¥ Remove
Guna Lahan yang = (©r-cemmerdsl 30% - 3000 rm? /‘zﬁ Edit X Re
sudah diisi (D)-Multi Farnily 45% - 4500 m? Z Edit W Rerndue

(0 %)

k (Azzign Land Uses to Soil Types)
o |3
000 \ A \

-

/ \ _
Melanjut kepada Mengubah Skenario Menghapus _Skenano
bagian berikutnya yang Tersimpan yang Tersimpan
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LAMPIRAN 13.5
DESCRIBE SURFACE TYPES

TUTORIAL

| SOILS LANDUSE SURFACE CONDITIONS |

The Surface Conditions

page allows you to input Tutorial Test Project - Assigning Surface Conditions

surface conditions for

each land use and the Surface Conditions EL
<ol types thE\,I’ e Listed below are the land use types you have selected and the native soil types

yvou have assigned. Indicate the surface conditions for each land use

composed of.

Agricultural Land 259 of the total site (2500 mz2)
500 m? of "Agricultural Land' is Roads (To [0l farm
sited on Clay Add / Edit Development Parcel (To Do)

1000 m? of "Agricultural Land' is
zited an Sand

Roads (Tao Dol
Dewvelopment Parcel (To Do)

1000 m? of "Agricultural Land' iz

Roads (To Do)
zited an Till

Development Parcel (To Do)

Commercial 30s: of the total site (3000 mz)

Undedying Soil Assignment

Add / Edit Surface Condition

Assigned Surface Conditions _I
-

1 PO T SR Y

Tambahkan / Ubah kondisi permukaan pada
masing-masing tata guna lahan dan tipe /
jenis tanah yang terdapat pada lahan tersebut

TUTORIAL

Agricultural Land over Clay { Road - 50m2 )
You il novigpe N s

choose surface Choose a Surface Condition Apply as a Percentage
conditions for the area.

This section is broken I[ChDDSE---] ﬂ

of 'agricultural

I Land' ower Clay Apply il
into road surface Define / Edit 3 Surface Condition T ‘P
conditions and
development parcel [D)-Default (R)-Regionally Define (UD)-User Defined
surface conditions. Work Surface Conditions 4rea Surface Condition Details
on these one at a time.

Mo surface conditions have been s4|ected

-100 %)

i

Agricultural Land over Clay { Development Parcel [ 450 m2 )

Choose a Surface Condition |Apply as a Percentage

- of 'Agricultural P
|[Choose. ] =l [ A ks ery Apdly Condition |

000 / | -

I
Tahap 1: Tahap 2: Tahap 3:
Memilih Kondisi Masukkan Kondisi Aplikasikan Kondisi
Permukaan Permukaan Sebagai Tersebut
Persentase
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| SOILS | LANDUSE SURFACE CONDITIONS |

And the Remove button
would delete the surface
condition altogether.

0.0

Melihat detail parameter
tipe / jenis tanah pada
permukaan lahan tersebut

Tutorial Test Project - Assigning Surface Conditions

Agricultural Land over Clay

Choose a Surface Condition Apply as a Percentage

M |

Define / Edit 2 Surface Condition

{ Road - 50m2 )

of 'agricultural
Land' owvar Clay

|[Choose. ] Apply Canditian

[D)-Default [(R)-Regionally Defined (UD)-User Defined o

Surface Conditions Area Surface Condition Details
(CJ-Forest 15% - 7.3 m* Q View Z Edit ¥ Remove
(-85 %)

Agricultural Land over Clay 450 m2

(

velopment Parcel -

Mengubah kondisi
permukaan yang

tersimpan Menghapus kondisi

permukaan yang
tersimpan

'I'II'I'ORIAI.

Verification that surface
conditions have been
assigned is indicated bye
a green 'Done’. Once all
the sections are green,
the Apply Source
Cantrols button wil
appear at the bottom of
the screen -click it to
continue on.

Tutorial Test Project - Assigning Surface Conditions

Surface Conditions
Lizted below are the land use types vou have selected and the native soil types
yvou have assigned, Indicate the surface conditions for each land use

'n

Agricultural Land 2544 of the total site (2500 m=)
500 m? of ‘Agricultural Land' is Add /Edit | Roads [Done)

sited on Clay Forest
Grazs - (Building Lot)
Grasz - [(Roadside Verge)

Developgnent Parcel (Done)
Grass - [Puilding Lot)
Grass - [Park Setting) %

1000 m? of "Agricultural Land' is
sited on Sand

Roads (To Do)
Developpent Parcel (To Do)

Add { Edit |

Add [Edit |

1000 m? of "Agricultural Land' is
sited on Till

Roads (o Do)
Develogment Parcel (To Do’ =

000

Verifikasi bahwa
kondisi permukaan
sudah dimasukkan

Herjuna Rahman (0403010356)
Aplikasi program water...,

216 Universitas Indonesia
Herjuna Rahman, FT Ul, 2008



