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Abstract

Recently, various Best Management Practices (BMPs) have been applied at a field to reduce soil erosion. Hourly Runoff and
Sediment Model for Best Management Practices (HRSM4BMP) model could be used to evaluate soil erosion reduction for
various agricultural BMPs at fields. Runoff and sediment yield from source areas have to be predicted with greater accuracies
to evaluate sediment reduction efficiently with BMPs. To achieve this, the best parameters related with runoff and sediment
modules of the HRSM4BMP model should be identified with proper calibration processes. Although manual calibration is
often utilized in calibrating runoff and sediment using the HRSM4BMP, objective calibration method would be recommended.
The purpose of the study was to develop an automatic calibration tool of the HRSM4BMP model with PARASOL method.
This automatic calibration tool was applied to Bangdongri, Chuncheon-si to evaluate its calibration performance. The R’, NSE
and RMSE value for runoff estimation were 0.92, 0.92, 0.3 m’, and for sediment yield estimation were 0.94, 0.94, 0.0027 kg.
As shown in this result, automatic calibration tool of HRSM4BMP model would be used to determine the best parameters and
can be used to simulate runoff and sediment yield with acceptable accuracies.
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Fig. 1. Overview of HRSM4BMP modeling system (Kum et al., 2012).
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Fig. 2. Flow chart of SCE-UA algorithm (Duan et al., 1993).
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Table 2. Result of simulated runoff and sediment yield

Precipitation|  Runoff (m’) Sediment yield (kg)

31, K= BN B g DR (mm) Measured | Simulated | Estimated | Simulated
£ QTdNE HRSMBMP #2% 2 fA8 A4 24 ST
€ FI5t9 PARASOL B¢ °|83 A5 24 &2 M2 20110603] 00 0.00 0.00 0.00 0.00
SAtHFig. 4). & A7elM= 71& 7AEE HRSM4BMP 20110604| 0.0 000 | 000 | 000 | 000
F&/FAF 43 73 PARASOL A& dAlstd AFL 20110605 0.0 0.00 0.00 0.00 0.00
E HRSM4BMP #&%F ¥ FAHF 43 33 o7y = 20110606| 0.0 0.00 0.00 0.00 0.00
o] o] FAEE st} o) A4 FE/FA THA oA 20110607 0.0 0.00 0.00 0.00 0.00
¥W47} PARASOL 7L £3 2% Waisn] oA w 20110608 3.2 0.00 0.00 0.00 0.00
51-51 u]];']] ‘__:;‘-% 9_%9] "ﬂaz}_ﬁ'_i A}-g-gl:} 155]-% Q:]a 20110609 0.0 0,00 0.00 0.00 0.00
A MARFEE o83l FE/AAF 4 AN AFA  2010610] 00 g0 L o4 | S0 | 0k
#/AAHE 2ojad, o9/ 2o A3 e PARAsOL 200G 00 | 000 | 000 | 000 | 000
44 GOCE HAMNe hAMSE oA 2P @ SLEE 39 L M0 L W | 0 | 0%
ToolE@ 9 AFe AsHoR £A W A5 20110614] 00 000 | 000 | 000 | 000
A4 dAEsE 2G5t do. 53 sifdsE Ha 20110615 0.0 000 | 000 | 000 | 000
S HAAE A7 4BE F A7) dEd 71AH LR/, 20110616] 0.0 000 | 000 | 000 | 000
F uiZpiaert 71 B2l 58 HYE Hojd s 20110617 0.0 0.00 0.00 0.00 0.00
& s LFE Jd9E + dh 20110618 0.0 0.00 0.00 0.00 0.00
20110619 0.0 0.00 0.00 0.00 0.00
— T e 20110620] 0.0 0.00 0.00 0.00 0.00
Main Engine H Model output | 20110621 0.0 0.00 0.00 0.00 0.00
20110622 82 0.00 0.00 0.00 0.00
20110623| 758 0.87 245 0.97 1.40
20110624| 16,8 0.00 0.00 0.00 0.00
20110625| 364 0.67 0.84 0.75 0.48
PARASOL 20110626 58.0 2.64 2.09 2.94 1.31
SO Engine Biist poranmey: 20110627 182 0.02 0.19 0.02 0.10
Fig. 4. Overview of HRSM4BMP auto-calibration. 20110628| 0.0 0.00 0.00 0.00 0.00
20110629 139.4 5.79 5.05 6.44 6.65
32 A= BY B agg g;[_ 20110630 64.0 1.53 1.35 1.70 1.71
ARES 20114 68 19598 20119 79 69744 B 20110701 0.0 0.00 0.00 0.00 0.00
SvRLAA dsE dpad & enai awa DU w0 e | [ow o
HRSM4BMPER ] 25 23 &9 A84& Bleirngt 20110704] 0.0 000 | 000 | 000 | 000
o A5 2Pl A8E wilEss ¥ a8z B3 20110705 0.0 000 | 000 | 000 | 000
3A oj7dSE Table 13 Zon) %7] W4 e Kum 20110706| 0.0 0.00 0.00 0.00 0.00
et al. (2012)9] AToA] AP F ey e oj&sld =AM ¥ Total 520.6 13.67 13.84 15.21 14.11

T o] &35

AE BHY 2 o835ty u/lds BE F /94 =
o] ZA Table 29 Z3, Fig. S F3/FA did =g
9 B3 AFE duide vliasly BQFT 9lg.

2 47N igE fERA A BE BY Hrde
F+ & A (Nash-Sutcliffe model efficiency coefficient: NSE)

Square Error: RMSE)E |83}tk NSES}t R’ & 1, RMSE
= 09 717255 B9 AEH7 AZAE & Bog=
A& 9usH, NSE 23E4e 4 (11)% ZtHNash and
Sutcliffe, 1970).

) n

% BBASR), 1AL BIARLAY AFSRoot Mean L1~ (0~ R)/(3(0,-0) an
Table 1. Parameter ranges and calibrated parameter in auto-calibration
Parameter Min intial Max Calibration value Units
CN 66 70 74 66.2
Storm durtion time 3.5 36 4 4 hour
Storm type (1=1, 2=I1, 3=II1, 4=IV) 1 2 4 2
Organic matter 2 4 48 %
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calibration and auto calibration result

Class E‘val‘uation Manual calibration fﬁuto'
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- R’ 0.91 0.92
NSE 0.86 0.92
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