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Apr May Jun Jul Aug Sep Oct Nov Annual (mm)
MODIS-derived lake-averaged WST 92.0 157.1 160.0 2141 185.2 106.6 818 358 1033
'WST measurement at a single point 83.0 1423 1372 1826 156.0 94.9 707 18.7 885
Difference 9.0 14.8 228 315 29.2 11.7 11.1 17.1 147

I EAO56 Penman-Monteith Reference Evapotranspiration
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"Effective Rainfall
YExcess Rainfall
{Initial Abstraction

*Continuous Abstraction
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Land Use Description Hydrologic Soil Group

A B C D

Cultivated land1: without conservation treatment 72 81 88 91
with conservation treatment 62 71 78 81

Pasture or range land: poor condition 68 79 86 89
good condition 39 61 74 80

Meadow: good condition 30 58 71 78
Wood or forest land: thin stand, poor cover, no mulch 45 66 77 83
good cover2 25 55 70 77

Open Spaces, lawns, parks, golf courses, cemeteries, etc.

good condition: grass cover on 75% or more of the area 39 61 74 80
84

fair condition: grass cover on 50% to 75% of the area 49 69 79
Commercial and business areas (85% impervious) 89 92 94 95
Industrial districts (72% impervious) 81 88 91 93
Residential3:

Average lot size Average % impervious4
1/8 acre or less 65 77 85 %0 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
I acre 20 51 68 79 84
Paved parking lots, roofs, driveways, etc.5 98 98 98 98
Streets and roads:
paved with curbs and storm sewers5 98 98 o8 98
gravel 76 85 89 91
dint 72 82 87 89
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"Curve Number

2 Anticident Moisture Condition
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Table 2. Cumulative and average gross rainfall (GR) depths and the partitioning into throughfall (TF), stemflow

(SF), and interception loss (I) within the growing season in the study site. NR refers to the net rainfall,
sum of TF and SF

GR TFE SF I NR
mm % mm % mm % mm % mm %
Cumulative 309.9 100 209.9 67.7 7.8 2.5 92.2 29.8 W7 702
Average 13.5 100 9.2 65.9 0.3 2 4 32.1 9.5 67.9
YoV
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Column: 1 2 3 4

Flevation  Discharge  Storage (2S/An* + Q

H Q A

(Ft) (cfs) (ft') (cfs)
0.0 0 ] 0
0.5 3 21,780 76
1.0 8 43,560 153
1.5 17 65,340 235
2.0 30 87.120 320
2.5 43 108,900 406
3.0 60 130,680 496
3.5 78 152,460 586
4.0 97 174,240 678
4.5 117 196,020 770
5.0 137 217,800 863
5.5 156 239,580 955
6.0 173 261,360 1044
6.5 190 283,140 1134
7.0 205 304,920 1221
7.5 218 326,700 1307
8.0 231 348,480 1393
8.5 242 370,260 1476
9.0 253 392,040 1560
9.5 264 413,820 1643

10.0 275 435,600 1727

*Time interval Ar = 10 min.

338 o JeKis bk Lol des Jodr Gillas s

V4


www.mcivil.ir

o)

Meivil-ir
Column:
1 2 3 4 5 6 7
. 25; 25 +1
Time Time Inflow .lt, + Ij+l At - QJ' A + Qj+1 Outflow
index j (min)  (cfs) (cfs) (cfs) (cfs) (cfs)
1 0 { 0 — 0.0 —__ 0.0
2 0 60 = 60 55.2 w__ > 60.0 2.4
3 20 120 180 201.1 235.2 17.1
4 30 180 300 378.9 501.1 61.1
5 40 240 420 552.6 798.9 123.2
6 50 300 540 728.2 1092.6 182.2
7 60 360 660 927.5 1388.2 230.3
8 70 320 680 1089.0 1607.5 259.3
9 80 280 600 1149.0 1689.0 270.0
10 90 240 520 1134.3 1669.0 267.4
11 100 200 440 1064 .4 1574.3 254.9
12 110 160 360 954.1 1424 .4 235.2
13 120 120 280 820.2 1234.1 206.9
14 130 80 200 683.3 1020.2 168.5
15 140 40 120 555.1 303.3 124.1
16 150 0 40 435.4 595.1 79.8
17 160 0 338.2 435.4 48.6
18 170 272.8 338.2 327
19 180 227.3 272.8 22.8
20 190 194.9 227.3 16.2
21 200 169.7 194.9 12.6
22 210 169.7 9.8
280 -
240 -
— 200 -
& B
2
m Iﬂ} -
]
= i
= 120
S g0
40 -
n R I I | T | I I 1 1

0 02 04 0.6 0.g 1.0 1.2 1.4 1.6 1.8
25/At + Q (cfsx107)
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XT+(1-X)0

X=0.0 X=0.1 X=0.2 X=0.3

gOovy

L ‘) j—jf— d‘ﬁj).&.ﬁ &:M‘ ol eals ) Oj:.wj.) 44.5-)))&4{6}))} d‘}gj).k:.ﬁ JL:'J

S

el B5MYS ol adsl s o dole Sl Ar= Thr 5X=0.15 5 K=2.3hr & _akis

(S o dlms | C2 5C1 5 Co il o ools Slaseins 3l oslanal Ll
_ —2(23)(0.15)+1 031 - 1.69 - 291
7 2(23)(1-015+1 491 '’ 17401 27491

M&&\)oMwaéucwW
Co+C; +C, =0.0631 4+ 0.3442 + 0.5927 = 1.0000
V,:,SL;‘:QZ k)ZQLid\.:?\Jé\ LI P W aJ\JQ1:85m3/S J‘j—w O g D9 D 4&,..{‘4.:}1@
Q2:C012+C1]1+C2 Q1=91m3/S

J\i.id‘jsdeﬂ.;jya;J))AJ@)J‘V?;SJGJ&{WJ)J?W4{(5‘J3\cytf.l}‘)‘)64ﬂ‘b\\{

s ep el IS a2 5 $2505 LS e

: I 4 4 . Q
J (hn) (md/s) Colina Culi C:Q; (md/s)
1 93 85
2 137 8.6 32.0 50.4 91
3 208 13.1 47.2 54.0 114
4 320 20.2 71.6 67.7 159
5 442 27.9 110.1 945 233
6 546 345 152.1 137.8 324
7 630 39.8 187.9 192.3 420
8 678 42.8 216.8 248.9 509
9 691 43.6 2334 301.4 578

10 675 42.6 237.8 342.8 623
11 634 40.0 232.3 369.4 642
12 571 36.0 218.2 380.4 635
13 477 30.1 196.5 376.1 603
14 390 24.6 164.2 357.3 546
15 329 20.8 134.2 323.6 479
16 247 15.6 113.2 283.8 413

17 184 11.6 85.0 2445 341
18 134 8.5 63.3 202.2 274
19 108 6.8 46.1 162.4 215
20 90 5.7 37.2 127.6 170
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Past urban water management

Future IUWM

Water and wastewater systems are based on
historical rainfall records.

Water and wastewater systems rely on multiple
sources of data and techniques that accommodate

greater degrees of uncertainty and variability.

Water follows one-way path from supply, to single
use, to treatment and disposal.

Water can be reclaimed and reused multiple times,

cascading from higher to lower quality.

Stormwaler is a nuisance, to be conveyed quickly

from urban areas.

Stormwater is a resource to be harvested as a water
supply and infiltrated or retained to support aguifers,

waterways, and vegetation.

Human waste is nuisance, to be treated and

disposed.

Human waste is a resource to be captured, processed,

and used as fertiliser.

Linear approaches deploy discrete systems to
collect, treat, use, and get rid of water.

Restorative and regenerative approaches offer
integrated systems to provide water, energy, and
resource recovery linked with land-use design,

regulation, and community health.

Demand equals quantity. Infrastructure is
determined by the amount of water required or
produced by end-users. All supply-side water
is treated to potable standards; all wastewater is
collected for treatment.

Demand is multifaceted. Infrastructure matches
characteristics of water required or produced for
end-users in sufficient quantity, quality, and level of
reliability.

Gray infrastructure is made of concrete, metal, or

plastic.

Green infrastructure includes soil and vegetation as

well as concrete, metal, and plastic.

Bigger is better; collection system and treatment

plant are centralised.

Small is possible; collection systems and treatment

plants may be decentralised.

Standard solutions limit complexity; water
infrastructure consists of *hard system’ technologies
developed by urban water professionals.

Solutions may be diverse and flexible; management
strategies and technologies combine ‘hard’ and ‘soft’

systems devised by a broad range of experts.

Utilities track costs alone and focus on accounting,.

Utilities evaluate the full array of benefits from
investment and technology choices, and focus on
value creation.

The standard is a business-as-usual toolkit.

An expanded toolkit of options includes high-tech,

low-tech, and natural systems.

Institutions and regulations block innovation.

Institutions and regulations encourage innovation.

Water supply, wastewater, and stormwalter systems
are physically distinct. Institutional integration

occurs by historical accident.

Water supply, wastewater, and stormwater systems
are intentionally linked. Physical and institutional
integration is sustained through coordinated

management.

Collaboration equals public relations. Other
agencies and public become involved only when
approval of predetermined solution is required.

Collaboration equals engagement. Other agencies
and public are actively involved in search for
effective solutions.
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SMART FLOOD

BATU DAM KLANG CATCHMENT
-Ampang, Hulu
GATES DAM Kelang

SMART FLOOD MITIGATED AREA
-Masjid Jamek, Central Business
Districts (CBD)
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Figure 3. View of SDMA and its existing rainwater utilization system. (1) Green roofs; (2) Rainwater square; (3) Underground
rainwater treatment system; (4) Constructed wetland; (5) Entertainment facility related to rainwater utilization; (6) SDMA Lake.
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Figure 4. Flow diagram of the existing rainwater utilization system of SDMA. (1) First flush untreated may pollute the Huaxin
Creek; (2) Slurry mixtures, discharged into municipal sewer pipe system, cannot meet relevant standards; (3) The noise and odor
problems complained about by some residents in SDMA; (4) The limited supply of rainwater may lead to the system being

economically unfeasible.
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