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[�xARUlSoAw6|kpA�¯Tkd-fZ°H\^w�a6R`oAT�lÂfyxAT¶\mT7c�oHTk\ÂghRPfyx9f^xAT¶j*c�lmR`|CRUdHq�wJ\m�ºcef^R`wJd?dAT�|kTklmlyc�\·¢)fyw
|kc�\^\·¢¶wJpHf#d<pA�¯Tk\^RU|7c�_*lmR`�ÄpH_�cef^R`wJdAl�pAl^RUdA¦sQSR`T�VXWSY2[¥�IQSR`Tbfy\^RU|�x�VXTkd-fyT�\iq�wJ\ÁWnR`\#Y2Tkc
[�Tk|�xAdHwJ_`wJ¦e¢A�Áw6|kT7cedº�¯w2oAT�_:N{~SpA\i��c�RUd¶¦Jw-c�_*RUl f^wC°A\mw�a2RUoAThoAw6|kpA�¯Tkd-f�c;fyR`w�d�w�q�fyxAT
QSRUT�VXWZY6[¾qIce��RU_U¢ w�q�w2|�T7c�d �¯w6oATk_Ulk� c��*T �HRUjA_`T cedAo pAl^T�\¶q�\^R`T�dAoA_P¢���cef^xATk��cefyR �
|kc�_4��w6oATk_UR`dA¦Zl·¢6lmfyT�� q�w�\#lmR`�ÄpH_�cef^R`dA¦tctghR`oAT�aec�\^RUT�f�¢5w�q´\^Tkc�_�c�dAoºRUoAT7ce_`R���Tko5w6|kT7ced
�*w�ghlÁw�aJT�\#cÂghR`oAT�\^c�dA¦JT�weq�lm|7c�_UTkl c�dHo¶j�wJpHdAo*c�\·¢Ä|kw�dAoARUf^R`wJdHlkN�QSRUT�VXWSY2[ T�aJw�_UaJT�o
q�\mwJ��f^xAT�YHc�dAoAR`c?~Z|�T7c�d��Ew6oATk_UR`dA¦?Y6¢6l·fyTk� oHT�aJT�_`wJ°�Tko�pAdAoAT�\>f^xAT¯QSTk°*ce\mfy�¯Tkd-f
w�q��ÁdAT�\^T�¦�¢�lm°�wJdHl^wJ\mTko Y2pAjHl^T7cej�T�o��0c�l·fyT¨QSRUl^°�wJlyc�_#zÁ\^w�¦J\yc�� �$QSRUT�f^\^R`|�x �b�t���P�`�
O� �³-¡J�bN¬[�xHR`lºoHw2|�pA��T�d-f�cef^R`wJd R`l¯R`d-fyT�dAoATko q�wJ\¯f^xAwJlmT)x*c7a6R`dA¦0c�j*c�|�r<¦J\mwJpAdAo¬weq
q�pAdHo*c��¯Tkd-f�c�_�|�wJ�¯°ApHf�c;fyR`w�d*c�_��ApAR`o oH¢6d*c��¯R`|�l5|kwJdA|�Tk°Hf^lk��lmwJ�¯T¨j*c�l^RU|��*pAR`o �¯Tb�
|�x*cedAR`|�l�|kwJdA|�Tk°Hf^lÂcedAo¨q�wJ\mf^\yc�d¨_`c�dA¦Jp*ce¦JTSr<dAw�gh_`T�oA¦JT�N [�xARUl�oAw6|kpA�¯Tkd-f�c;fyR`w�d¨R`l�R`_ �
_UpAlmf^\ycef^Tko>j<¢tT �Hc���°H_`T c�°A°H_`R`|kcefyRUwJdAl�cedAoCcepA¦J�¯Tkd-fyT�oCj-¢Z_`RUj�T�\yc�_�|kwJ�¯��T�d-fyl�ghRUf^xAR`d
f^xATt��w6oATk_$N

QSR`T7VXWZY2[ R`l¶c \mwJjApAl·f7�XT��¯|kR`T�d-f7�ic�|k|�pA\ycef^T¨qIc���RU_U¢ w�qn��w6oAT�_`lÄpAlmR`dA¦ q�wJpH\mfyx
wJ\moATk\�c�|�|kpA\^cefyTsc�°A°H\^w7�2R`��cefyRUwJdAlk�HR`dEc¯|�wJ_`_Uw2|kcefyT�o0��dAwJd2�½lmfyc�¦J¦JT�\^Tko´��Wn\yc�r;c7gXc���W��
¦J\mR`o4�X|�wJd-fy\mwJ_�aJwJ_UpA��TZq�\^c���TbgXw�\^r4�*q�wJ\�c�_`_�lmR`¦JdARP}*|7ced<fhl·fyT�°AlÂRUd?f^xATslmwJ_`p2fyR`w�d?°H\^we�
|�TkoApA\mT�NÄ[�xHR`lSRUdA|k_UpAoATklZ\mR`¦Jw�\^wJpAlm_U¢ q�wJpA\·fyx2�½wJ\^oHTk\·��c�|k|�pA\yc;fyTÄoAT�\^RPa�c;fyR`w�d)w�q#|kwJd-f^\^wJ_
a�wJ_`pA�¯TÄqIc�|�Tºc7aJT�\yc�¦�Tkltq�\^wJ�	f^xAT5q�pAdAo*c��¯Tkd-fyc�_Á|kwJd-f^\^wJ_�a�wJ_`pA�¯T¯c7aJTk\^c�¦JT�lCw�q#fyxAT
|�wJdAl^T�\ma�Tko]²<p*ced<f^RUf^R`Tkl �I�¯wJ��T�d-fypA�?�hlyc�_Pf7��xAT7cef?cedAo w�fyxAT�\¨²<p*c�d-fyRPfyR`T�lÅl^pH|�x]c�l
w7�6¢6¦JTkd?fyx*cefh��c7¢Åj�TtdATkT�oATko?q�wJ\hc¯°Ac�\mf^R`|kpH_�c�\i°A\^wJjH_`Tk�º�bN

[�xATsj*c�l^RU|s�¯w6oATk_�q�T7c;fypA\mTklÂRUdA|k_UpAoAT>R`dA|�wJ�¯°A\^T�l^l^RUjA_`Te�4£XwJpAlml^RUdATklm²9c�dHo9x-¢6oA\^we�
l·f�cef^R`|�c�°H°A\^w7�2R`��cefyRUwJdAl��Jc�l�oHw2|�pA��T�d-fyTko5xAT�\^T�R`dE�IdAw�dAx-¢2oH\^wJl·f�cef^R`|�aJT�\^lmR`wJdAlÁT �2R`lmf����
\mR`¦JRUo _UR`o c�°A°H\^w7�2R`��cefyRUwJd �I¦Jw6w6o q�w�\slm_`w�g �¯w2oHTkltfyx*cef>oAw���RUd*cefyT¶w6|kTkc�d0¦�TkdAT�\yc�_
|�R`\^|�pA_�c;fyR`w�d���jAp2f�cSq�\^T�TnlmpA\mqIce|kT�aJT�\^l^RUwJdÅce_`l^wtT �HRUlmf^l����6wJ°�Tkd¯j�w�pAdAo*c�\·¢¶|kw�dAoARUf^R`wJdHl��
wJdHTb�´c�dAo>f�gXwe��gXc7¢s¦�\^R`ot|�wJpA°A_UR`dA¦��ec�dsTk²<p*cef^R`wJd>w�qAl·f�cef^T#f^x*cef�oAT�l^|k\mR`j�Tkl�fyxAT Tkd-f^R`\^T
\^c�dA¦JTZw�q{w2|�T7c�d |�wJdAoARPfyR`w�dAl��*c5dATbg l^pH\mqIc�|�T �*p6� j�w�pAdAo*c�\·¢Åfy\mT7cef^��T�d-f�f^x*cefhoAw6Tkl
dAwefioAc���°¶f^\yc�dAlmR`T�d<f^lXcedAo�¦�RUaJT�l \yc�°ARUo5|kwJd-aJT�\^¦JT�dA|kTnfyw>TkdAlmTk�ÄjA_UT�c�a�Tk\^c�¦JTnc�dAd<p*c�_
|b¢2|�_`T?|k_UR`��cefywJ_UwJ¦�¢ �$QSRUT�fy\mR`|�x¥�b�Ä���P�`�iM����J�-�¶c�dAo �ºc7¢ j�TEpAlmTko RUd |�wJ�ÄjARUd*cefyRUwJd
ghRPfyx lm¢6dAwJ°2fyR`|ZghRUdAo?c�dAo?l^pA\·qIc�|kT!�*p2�¨q�w�\^|kRUdA¦AN

VXx*c�°2fyTk\ÅM °A\mTklmTkd-fyl¨lmwJ��T?pAlmT�q�pA_�_`RUdAr<lºc�dHo f�¢6°AR`|kc�_�\^TklmpA_Uf^l¯q�\mwJ� l^T�_`Tk|bfyT�o
c�°H°A_`RU|7cef^R`wJdAlÄf^w�lmxAw�g¸��w6oAT�_�|kc�°*c�jHR`_`RPfyRUTklkN VXx*c�°2fyTk\���¦�RUaJT�l�¦�w�a�Tk\mdAR`dA¦�Tk²<p*c;�
f^R`wJdAl�c�dAo f^xAT9d<pA�¯Tk\mR`|�lkN¥VXxAc�°HfyT�\Å�0f^Tk_`_Ul�xHw�g¸f^w0wJjHfyc�R`d fyxAT9|kw6oAT)c�dHo¬¦JT�f
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l·f�c�\·fyTko´�HR`dH|k_`pHoAR`dA¦Zf^xATÂj*cel^R`|nR`dA°HpHfyl#\^T�²6pHR`\^T�o�N#VXx*c�°2fyTk\�u>¦JRPaJTklil^RU��°A_UThTb�Hc��¯°A_`T
c�°H°A_`RU|7cef^R`wJdAlXc�dAo?\^T�l^pA_Pfyl�q�\^wJ�»c�o*c�°2f�cef^R`wJdAlhc7aec�RU_�c�jA_UTÂwJd fyxHTtgiTkj´NXVXxAc�°HfyT�\n\mTb�
q�|�x*ce°���oHR`\^T�|�f^wJ\m¢�oATklm|k\mR`j�TklXf^xATÂ\mTk²<pAR`\mTko¨o*c;f�cCRUdA°ApHf^lk�2f^xATk\mTkj-¢ºc�_`_Uw�ghRUdA¦tfyxATSpHl^Tk\
f^wÂoATbaJTk_UwJ°Cf^xAT#q�\mwJd-f{T�dAo�N�Wn_Uf^Tk\^dAcefyRPaJTk_P¢J��fyxATipAl^T�\{��c7¢Zf�c�reT�c�oHaec�d-fyc�¦JT#w�q4cn¦�Tkd2�
T�\yc�_Aq�\mwJd-fiT�dAo�f^x*cef#R`lÁ°H\^w�a6R`oAT�oÅc�l oAT�l^|k\mR`j�Tko�R`d�Y2Tk|bfyRUwJdº�2�<ghxHR`|�x�c�_`lmw>oHTkl^|�\^RUj�T�l
�¯w2oHTk_�wJp2fy°ApHf^l�c�dAo?¦J\yc�°HxAR`|�l�°�wJl·fy°A\mw2|�Tklml^R`dH¦¯f^x*cefhR`lhce_`l^w5°A\mw�a2RUoATko´N
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QSRUT�VXWZY6[ ��w6oAT�_ ��lZpAdAR`²<pAT�|kwJ�CjAR`d*c;fyR`w�d w�q�\^RU¦JwJ\mwJpAl^_P¢)��f^x2��w�\^oAT�\·� ce|k|kpH\ycef^T¯d<p2�
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pAlmTklnc¶\^R`¦�R`o2�½_`R`oºc�°A°A\mw7�HRU�ºc;fyR`w�d�N



O�u

���° ��6�&)(+*1�c�%6 8:�9(),#71"#�%0
��� �8��� � K&�Q�E��� K � �PD �
Wnd¶Tb�2°A_`RU|kRPf{fyRU��T ��lm°A_`RPf�q�\mTkT�lmpA\mqIc�|�T�aJT�\^l^RUwJd5Tb�2R`l·fyl��Ic�aec�RU_�c�jH_`T#pAdAoAT�\Á_`R`|�TkdAlmT���f^x*cef
RUd<f^Tk¦J\^cefyT�lÄR`d-f^Tk\^_`c�|kT�o _`Tkc�°2�½q�\mwJ¦)lmx*c�_`_Uw�g g�cef^Tk\¶T�²6pAcefyRUwJdAl¶pAlmR`dA¦ �ÄpH_UfyRU°A_`T���qIc�lmf
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\mwJjApAl·f7��RUdA|k_UpAoAR`dH¦ a�Tk\·fyR`|kc�_`_P¢ c7aJT�\yc�¦JT�o j*c�\mw2|�_`RUdAR`|Å°H\^Tklml^pA\mT)¦J\^c�oAR`T�d-fºcedAo �¯we�
�¯Tkd-fypH� �*p2�¯q�wJ\^|�R`dA¦�lkN�[�xAT��¯w�fyRPa�c;fyR`w�dÄq�wJ\#f^xAR`l RUl#f^xAT�}A\^lmfXoATk\mRUaecef^RUaJTh|�wJpA°A_UR`dA¦
w�q�oAR��´T�\^Tkd-fh}*T�_`oAl��*l^R`�¯R`_`c�\ fyw¶fyxATt�¯w�fyRPaecefyRUwJdºq�wJ\�lm°*cefyR`c�_´¦�\^R`oHlkN
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|kc�d \^pAd¨fyxHT>|�w2oHTS}*\^l·fÄ��l^T�T>dHTb�6f�|�x*c�°Hf^Tk\���c�dHo f^xATkd |�wJ��TZjAc�|�rºfyw¶f^xAR`l�lmTk|bfyR`w�d
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¦JT�wJ�¯T�fy\·¢?c�\^\^c7¢2l ��}*_UTkl�q�wJ\nRUdARUf^R�c�_�fyT���°�Tk\^cefypA\mTÄc�dHo9lyce_`R`dHRUf�¢ ��dAw�fndATkT�oATko)ghxAT�d
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Velocity vector at day=180 (Resolution 80X80)

� ���

−100 0 100
0

50

100

150

200

250

300

350

400

X(m)

Y
(m

)

Vorticity at day=180 (Resolution 80X80)
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