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Abstract

This study revised a model for hydrologically analyzing rainwater harvesting facilities considering their rainfall-runoff
properties and the data available. This model has only a few parameters, which can be estimated with rather poor
measurements available. The model has a non-linear module for rainfall loss, and the remaining rainfall excess (effective
rainfall) is assumed to be inflow to the storage tank. This model has been applied for the rainwater harvesting facilities in
Seoul National University, Korea Institute of Construction Technology, and the Dagjon World Cup Stadium. As a result, the
runoff coefficients estimated were about 0.9 for the building roof as a rainwater collecting surface and about 0.18 for the
playground. This result is coincident with that for designing the rainwater harvesting facilities to show the accuracy of model

and the simulation results.
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Fig. 1. Schematic representation of the IHACRES rainfall-runoff modd.

Table 1. Variables and parameters of the IHACRES rainfall-runoff model (Croke et al., 2004b)

Model parameters

Volumetric storage coefficent of basin

Drying rate of catchment

Temperature modulation of dry rate

Exponential loss parameter

A nonezero threshold value for rain to give streamflow

Quick and slow flow recession rates

Fractions of u(k) for peak response

Relative volume of quick flow response

Model inputs and outputs
C
r(k) Rainfall -
!
t(k) Temperature »
!
s(k) Soil moisture index
»
B, B,
u(k) Effective rainfall
‘7 T+,
y(k) Streamflow B
" 11,

Relative volume of slow flow response
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Table 2. Summary of rainwater utilization facilities considered

Seoul National University

Korea Ingtitute of Construction Technology

Dagjeon World Cup Stadium

Facilities (SNU) (KICT) (Dagjeon WCS)
Collecting location Roof Roof Bottom of auxiliary stadium
Collectlr;g area 2,008 427 8,362
(m°)
Storage tank capacity 200 49 200

(ton)

Usage Toilet flushing, garden irrigation | Toilet flushing, garden irrigation, washing Lawn irrigation
Daily water consumption 187 79 150
(ton/day)
Daily rainwater consumption 6 or 21 05 55
(ton/day)
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Table 3. Data available for rainwater utilization fecilities considered

Facilities Observation period
Data (yyyy/mm/dd~yyyy/mm/dd)
SNU KICT Daejeon
Rainfall 2003/07/01 ~ 2004/06/31 -
Temparature -
Inflow 2003/07/01 ~ 2004/06/31 -
Storage 2004/04/30 ~2004/07/31 2003/07/01 ~ 2004/06/31 -
Rainwater consumption 2004/03/01 ~2004/07/31 2003/07/01 ~2004/06/31 -
% - . ungauged

2XHN BIRSEZ K| MuA ®2S, 2008
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Fig. 5. Smulation results for three rainwater utilization systems.
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Table 5. Monthly mean losses of three rainwater utilization systems
Facility SNU KICT Dagjeon WCS
Rainfall volume Loss Rainfall volume Loss Rainfall volume Loss
Month (ton) (ton) % Loss (ton) (ton) % Loss (ton) (ton) % Loss
Jan 356.2 69.6 19.5 725 16.6 22.9 1957.5 1636.4 83.6
Feb 544.9 90.2 16.5 1109 21.6 195 2690.1 2238.2 83.2
Mar 749.4 120.2 16.0 152.5 28.9 18.9 4053.9 33731 83.2
Apr 13213 196.7 14.9 268.9 47.3 17.6 6094.2 5045.7 82.8
May 2407.9 290.2 12.1 490.1 69.9 143 8604.5 7099.7 82.5
Jun 2937.2 3517 12.0 597.8 84.7 14.2 17420.6 14282.9 82.0
dul 7212.5 642.9 8.9 1467.9 155.3 10.6 20380.7 16733.6 82.1
Aug 9564.2 650.3 6.8 1946.6 157.2 8.1 29170.8 23803.3 81.6
Sep 2524.7 276.3 10.9 513.9 66.6 13.0 11217.6 9198.0 82.0
Oct 1329.9 186.9 141 270.7 44.9 16.6 5955.4 4926.7 82.7
Nov 1010.8 165.8 16.4 205.7 39.8 19.3 4415.1 3665.7 83.0
Dec 467.2 85.2 18.2 95.1 20.4 214 1945.8 1625.5 83.5
Rainy season 22238.6 1921.2 8.6 4526.2 463.8 10.2 78189.7 64017.8 81.9
Annual 30426.2 3125.9 10.3 6192.6 753.1 12.2 113906.3 93628.8 82.2
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