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Abstract

Although the accuracy of wind-driven wave height simulation largely depends on the quality of the forced wind
field, despite the production of high-quality wind products, the wind fields used for ocean waves modeling are
more or less subject to bias. Minimizing the impact of wind errors on wave model output is not a long-term
operational solution. A more common method is to calibrate the wave model, which is generally implemented by
setting certain coefficients in these models. The terms of wind energy input and whitecapping dissipation in third
generation wave models have been improved over time. In the present study, the sensitivity of the simulations of
the significant wave height to the terms of the wind input and whitecapping dissipation in a third generation
wave model has been investigated. For this purpose, 36 different configurations of the wave model have been
used. In this research, several findings about the sensitivity of the SWAN model to the terms of the wind source
and whitecapping dissipation by the tunable parameter C_ds have been presented. Therefore, the results of this
study allow us to see the response of the SWAN model as a function of physical parameters. Calibration of the
SWAN model using the ERAS forced wind field significantly improved the simulation accuracy in the Oman
Sea. For the Oman Sea, it is recommended to use the expressions of wind input and whitecapping dissipation
based on the Janssen formulation with the coefficient C ds=4.0 in the simulation. Considering the error
statistics, the same finding was obtained when the model results were compared with the measurements of the
wave recorder buoy of the I.R. of Iran Meteorological Organization (IRIMO) in the northern part of the Oman
Sea..
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Wind Whitecapping
Combinations Category Setting ID Source Cas
Terms
Terms

ERAS KK436 Komen Komen 4.36e-5
Komen et al., (1984) ERAS5 KK336 Komen Komen 3.36e-5
(Komen et al., 1984) ERAS KK236 Komen Komen 2.36e-5
& ERAS KK136 Komen Komen 1.36e-5
Komen et al., (1984) ERAS KK106 Komen Komen 1.06e-5
(Komen et al., 1984) ERAS5 KKO086 Komen Komen 0.86e-5
ERAS KKO036 Komen Komen 0.36e-5

ERAS KJ060 Komen Janssen 6.0

ERAS KJ055 Komen Janssen 5.5

Komen et al., (1984) ERAS5 KJ050 Komen Janssen 5.0

(Komen et al., 1984) ERAS KJ045 Komen Janssen 4.5

& ERAS KJ040 Komen Janssen 4.0

Janssen et al., ERAS5 KJ035 Komen Janssen 3.5

(1991,1992) ERAS KJ030 Komen Janssen 3

(Janssen, 1991, 1992) ERAS5 KJO15 Komen Janssen 1.5

ERAS KJ010 Komen Janssen 1.0

ERAS KJ005 Komen Janssen 0.5
Janssen et al., ERAS5 JK436 Janssen Komen 4.36¢-5
(1991,1992) ERAS JK336 Janssen Komen 3.36e-5
(Janssen, 1991, 1992) ERAS5 JK236 Janssen Komen 2.36e-5
& ERAS JK136 Janssen Komen 1.36e-5
i%éng:ne;ta;l’. ’(} ggjg ERA5 JK036 Janssen Komen 0.36¢-5

ERAS JJ100 Janssen Janssen 10

Janssen et al., ERAS JJ080 Janssen Janssen 8.0

( Jans(sleig 11’ 91991923 992) ERAS JJ060 Janssen Janssen 6.0

’ & ’ ERAS JJ050 Janssen Janssen 5.0

Janssen et al. ERAS JJ045 Janssen Janssen 4.5

(1991’1992)’ ERA5 11040 Janssen Janssen 4.0

(Janssen, 1991, 1992) ERAS JJO35 Janssen Janssen 3.5

ERAS JJ030 Janssen Janssen 3
Yan (1987) (Yan, 1987) ERAS5 YABO10 Yan Westhuysen 1.0e-5
& ERAS5 YABO020 Yan Westhuysen 2.0e-5
Van der Westhuysen ERA5 YABO025 Yan Westhuysen 2.5e-5
(2007a, 2007b) ERAS5 YABO030 Yan Westhuysen 3.0e-5
(A. Van der Westhuysen, ERA5 YABO050 Yan Westhuysen 5.0e-5
2007; A. J. van der

ERA5 YABO070 Yan Westhuysen 7.0e-5

Westhuysen et al., 2007)
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Bias = X X Z(m(i) — obs(i)) (
Normalized Bias
K \Y)
1 » Z m(i) — obs(l)
Tk obs(l) (
i=1
1 k \¥)
RMSE = |- >< E(m(l) — obs(i))? (
i=1
St_Dev
. K V)
= % X E(m(i) — obs(i) — Bias)? (
i=1
Scatter Index 10)
_ Standard deviation of error
~ Mean observed significant wave height (
d
=1
. 2 2]
i1 (m(@) — obs() (

>X,(Jm(i) — obs| + |obs(i) — obs|)’
<d<1
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Tl ¥ 1((obs(i) — obs)(m(i) — m)) V)
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Coslite g go oy STl b 50 (63555 Sl sy dpa b b ool (5l ad et i e L1 S50l ) ol 5 50 (6 leT (slajltel gl F gt

. . Normalized Standard Scatter Index of .
Setting ID Bias Bias RMSE Deviation Index Agreement Correlation

ERAS5 KK436 -0.0554 0.2424 0.2306 0.2238 0.2859 0.9607 0.8634
ERA5 KK336 -0.0440 0.2620 0.2392 0.2351 0.3002 0.9394 0.8390
ERA5 KK236 0.0365 0.1973 0.1779 0.1741 0.2224 0.9700 0.8831
ERA5 KK136 -0.0686 0.4270 0.3980 0.3921 0.5007 0.7962 0.3500
ERA5 KK106 0.0547 0.2469 0.2330 0.2265 0.2893 0.9423 0.8061
ERAS5 KKO086 0.0970 0.2456 0.2346 0.2137 0.2729 0.9032 0.7833
ERA5 KKO036 0.1372 0.2782 0.2871 0.2522 0.3222 0.8955 0.6769
ERA5 KJ060 0.0151 0.2512 0.2206 0.2201 0.2811 0.9438 0.8353
ERA5 KJO055 -0.0595 0.2690 0.2153 0.2069 0.2642 0.9638 0.8704
ERA5 KJO050 0.0034 0.2567 0.2298 0.2298 0.2935 0.9420 0.8300
ERAS KJ045 0.0887 0.3082 0.2901 0.2763 0.3528 0.8933 0.6707
ERA5 KJ040 -0.0393 0.3540 0.2885 0.2858 0.3650 0.8909 0.7401
ERA5 KJO035 0.0499 0.3420 0.3148 0.3108 0.3970 0.8870 0.6241
ERA5 KJ030 0.0777 0.1988 0.2504 0.2380 0.3040 0.9008 0.7773
ERA5 KJO015 0.1506 0.2861 0.3481 0.3138 0.4008 0.8744 0.5655
ERAS5 KJO010 0.0198 0.4450 0.4287 0.4283 0.5470 0.8515 0.7277
ERAS5 KJ005 0.0909 0.1989 0.2034 0.1820 0.2324 0.9420 0.8364
ERA5 JK436 0.1447 0.1985 0.3243 0.2903 0.3707 0.8904 0.6916
ERA5 JK336 0.0918 0.1059 0.2047 0.1830 0.2338 0.9683 0.9020
ERA5 JK236 0.0574 0.0736 0.2491 0.2425 0.3097 0.9416 0.8382
ERA5 JK136 -0.2561 0.5434 0.3070 0.1692 0.2162 0.9076 0.7838
ERAS5_JKO036 -0.3112 0.6627 0.3539 0.1685 0.2152 0.8581 0.6997
ERA5 JJ100 0.0856 0.2961 0.2756 0.2620 0.3346 0.8962 0.7084
ERAS5 JJ080 0.1408 0.3312 0.3286 0.2969 0.3792 0.8673 0.5648
ERAS JJ060 -0.0706 0.2359 0.2441 0.2336 0.2984 0.9381 0.8345
ERA5 JJ050 -0.1121 0.2055 0.2137 0.1819 0.2324 0.9627 0.8967
ERA5 JJ045 -0.1261 0.1807 0.1578 0.0948 0.1211 0.9906 0.9716
ERA5 JJ040 0.1365 0.1570 0.1498 0.0616 0.0787 0.9939 0.9235
ERAS JJ035 -0.1262 0.1807 0.1533 0.0870 0.1111 0.9911 0.9760
ERAS JJ030 -0.2275 0.3779 0.2735 0.1518 0.1939 0.9269 0.8399
ERA5 YAB010  -0.1837 0.2807 0.2242 0.1286 0.1642 0.9792 0.9132
ERA5 YAB020 -0.1328 0.3463 0.2801 0.2466 0.3150 0.9280 0.8234
ERAS YAB025 -0.1469 0.3502 0.2768 0.2346 0.2996 0.9284 0.8261
ERAS YAB030 -0.1699 0.3925 0.3000 0.2473 0.3159 0.8818 0.7698
ERAS5 YABO050 -0.2030 0.4300 0.2988 0.2192 0.2800 0.8813 0.7767
ERA5 YAB070 -0.2218 0.4683 0.3015 0.2042 0.2608 0.8801 0.7774
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1. Akinsanola, A. A., Ogunjobi, K. O., Abolude,
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