SCS TR-20 ZHE 0|8 O|AZ 2R E5RES £X
Estimating Peak Runoff from Small Ungauged Watersheds
Using SCS TR-20 Model
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ABSTRACT
The objectives of this study are to evaluate the applicability of SCS TR-20 model for small
ungauged watershed, to show the behavior of the model with variation of topography in watershed,
and to evaluate the storage effect of paddy field for flood flow. For this purpose, simulated data
from the model were compared with the observed flood data at two sites (HS#3, HS#4) in Balan
watershed. From the comparison between simulated and observed data, it was found that the model

is applicable to this watershed.
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Table 1 Input data of the TR-20 model
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Items Contents
Run control rainfall
- AMC

Watershed characteristics

Reservoir characteristics

Reach characteristics

Hydrograph composition

— rainfall depth
- rain table number
main time increment for hydrograph
drainage area
runoff curve number (CN)
time of concentration (t.)
elevation
discharge
storage
length of reach

cross section data

— rating curve coeff. "x” and "m"

inflow hydrograph no.
outflow hydrograph no.

1003

2000

Fig. 2 Sketch of the Balan watershed
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Fig. 1 Schematic of TR-20 model
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Fig. 3 Schematic Diagram of the Balan watershed
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Table 2 Storm events used in the study

Rainfall Rainfall

Dates and duration AMC
Event (mm)

ST960704 '96/07/04 11:00 ~ ’96/07/04 23:00 535 I
ST960715 '96/07/15 6:00 ~ ’96/07/15 13:00 39.0 1
$T960721 ’96/07/21 12:00 ~ °96/07/22 6:00 46.5 I
ST960727 ’96/07/27 23:00 ~ °96/07/28 9:00 335 I
ST961006 '97/10/06 6:00 ~ °97/10/06 17:00 22.5 1
$T961024 °97/10/24 7:00 ~ ’97/10/24 21:.00 26.5 I
ST970507 ’97/05/07 8:00 ~ °97/05/08 1:00 63.5 1
ST970512 '97/05/12 15:00 ~ ’97/05/13 22:00 102.0 m
ST970625 ’97/06/25 8:00 ~ °97/06/25 23:00 99.5 1
ST970630 *97/06/30 22:00 ~ °97/07/01 19:00 139.0 I
ST970704 ’97/07/04 17:00 ~ '97/07/05 12:00 50.5 m
§T970715 '97/07/15 3:00 ~ ’97/07/15 16:00 425 1
ST970803 ’97/08/03 11:00 ~ '97/08/04 21:00 230.5 I
ST980502 *98/05/02 1:00 ~ ’98/05/02 11:00 32.5 1
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Table 3 Hydrologic characteristics of the study areas

Sub-Area /(\;:;1 Reac?hlr.;)engm Shape Factor Stre?nnlx/ rl?)lope: ( ht;s ) CN
HS#1 486.30 2.950 0.1280 0.0076 1.104 72
HS#2 681.25 2.870 4.6584 0.0092 0.584 73
HS#3 412.50 1.630 1.5620 0.0178 0.456 73
HS#4 312.50 1.575 2.2724 0.0127 0.396 71
HS#5 250.00 2.250 1.0124 0.0127 0.340 79
HS#6 506.25 3.125 0.5184 0.0218 1.104 73
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Table 4 Observed and simulated peak flows and times to peak

, HS#3 HS#4
ngitﬁu Peak flow (m’fsec) Time to peak (hrs) Peak flow (m’fsec) Time to peak (hrs)
Observed Simulated Observed Simulated Observed Simulated Observed Simulated
ST960704 6.785 6.823 78 8.0 2.856 3.087 9.5 9.8
ST960715 - - - - 1.277 1.264 6.7 7.0
ST960721 4.010 3.974 14.0 14.0 1.908 1.939 14.3 14.0
ST960727 5.067 5.072 4.0 4.0 1.405 1.403 5.0 34
ST961006 0.452 0.421 8.8 10.0 — - — —
ST961024 0.465 0.468 14.8 14.0 — — - ' -
ST970507 3.867 3.856 7.3 7.0 - - — —
ST970512 6.009 6.073 73 7.0 - — - -
ST970625 16.697 17.041 10.0 10.0 3.265 3.285 9.5 10.0
ST970630 46.187 46.532 12.0 12.0 5.898 5.663 10.0 12.0
ST970704 6.478 5.947 135 13.0 - — - —
ST970715 4.041 3.736 6.2 6.0 - - - —
ST970803 93.988 93.737 11.0 11.0 7.119 7.164 31.3 30.0
ST980502 1.556 1.231 8.2 9.0 - - — -
R’ 0.99 0.97 0.99 0.98
RMSE* 0.25 0.50 0.13 1.12

* Root Mean Square Error
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