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Land (run directory of the climatological land model)

LBM (run directory of the land bucket model)

Sea (run directory of the Sea−hindcast model)

FOcean (run directory of the climatological SST model)

Atmosphere (run directory of the atmosphere model)

speedy_ver32_c (original Speedy code)

sources

sources

sources

sources

GMF (source code of the Generic Model Framework)

Input (data files for the models)

modified (source code with modifications)
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bin 

config (directory with configuration files)

doc (documentation on the Micom model)

include 

source (source files of Micom)

climatology (input files for forcing, initilizations)
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sa��b|v �z^Qb|f�ZMbj^rc*1�ZMb &�bjZaX3^2nEn ntv��zyhTY^On�y�T�
�^_bt^_mPvN&��/}rndTYX3\3V@&�btZaX3^2nEnd^On<X3\_mI��^R^Q\OnDTWV }�v ��bjmz^Qy&Z�
�ZMb
ZMm�TYm
v��z^X&/\_bt\_fq^3v{^_bL2PVY^O�/~HZrvw^<v��z\3v�g�&�^2^QyM}<�,n�^2n�\ � 4��B+ y�\E}RX3\3VY^_mzy�\_bdc�n�ZH��TYX3ZMf mz^Q^Qy�npvwZ;�,nd^�\ � 4��B+ y�\E}
X3\3VY^_mzy�\_b
\2nH.5^_VWV�����ZMbt^;TYmN1�ZMbjfq\3vwTYZMm�ZMmIv �z^5�8T XEZMf fqZay�^3V�\_mzy�VlTlmPu�n X3\_m��/^p1�Zr��mzy&\3v

  � ���������
�
�
 ������"�
 � � � � 
 � ��� � ������������� " 
�& 
 "���&�� 
 � 
  �" � �

�1��� � � � ��� ��� 	 ���?�)� ����� ��� �
�1���)�
�,^*1�ZMbt^�v��z^
XEZr�N&�VY^Qy�f�Zay�^3VRX3\_m ��^�b|��m ZMmz^ �z\2n�vwZ y�^QXETYy�^ 2�bDntv .���TYX�� fqZay�^_V;X3ZMf &/ZMmz^_m�v{n&v{Z
�,n�^O� �p�z^�g�&/^Q^QyM}�\3vwfqZhn5&��z^Qbj^5f�Zay�^3VzX3\_m8�/^�X3Zr�N&�VY^Qy�vwZ(\5VY\_m,y�fqZay�^3V{� 8 �B� ZMb 8 \_mzyI\Qmzy�v{Z(\_m
ZaX3^Q\_m fqZay�^3V{�Bgh^Q\Ocas��5X3^Q\_mpcagMVY\3�/�5X3^Q\Qmpc ),+ fqZay�^_V�cQZMb���TYX3ZMf �
ghZd&�ZhnEndTW��VY^HX3ZMf8��Tlm,\3v�T ZMm,n \_bt^ 1�ZMb
Tlm,nDv{\_mzX3^�g�&/^Q^Qya}/+ 8 �B� + gMVY\3�P�5XE^2\_mpc2g�&�^2^QyM}/+ 8 \_m,y�+W�8TYX3ZMf cMg�&�^Q^2yM}/+ 8 �B� +ls��5X3^Q\Qm�^3vwXQ�
�p�z^*ndXEbjT3&�v�XE\_VWVY^Qy � ��� ��& 
 ��� � � � XEbt^Q\3v{^2n \ 2�VY^ !�& 
 � " � v��z\3v�y�^OndXEbjTW��^On<.H��TYX���fqZay�^_V�T n<�,n�^Qy�����Z

XEbt^Q\3v{^;v��z^�!�& 
 � " � 2�VY^*\_mzy(nDvw\_b|v�v �z^*b|��m ZMmz^R�z\2n<vwZHv }7&�^a�
��� � ��� ��& 
 ��� � � � � � � 7 � �� �" 
 ! � 
 ����� � � � � � � �

�Hb�\_m/}�Zrv �z^Qb X3ZMf8��Tlmz\3vwTYZMm�Z�1,VY\_mzyIZMb�ZaX3^Q\_m8fqZay�^3V��<�p�z^ !�& 
 � " � 2PVY^�kW�,nDv,X3ZMmPv{\_Tlm,n;v �z^ .�ZMb|uhTlmz`
yhTYbj^2Xdv{ZMbjTY^2n�Z�1/v��z^RfqZay�^3V n�\_mzy�v��z^;VYZaX3\3vwTYZMmIZ�1Pv��z^*^E�2^QX��Pv{\3��VY^OnE�P�Hm,^*X3\_m ^2yhTWv/v��z^ !�& 
 � " � 2�VY^�\_m,y
\Qy�y�\RVlTlmz^ .5TWv���v �z^p.5ZMb|uhTlmz`�yhTlbt^QX�v{ZMb�}5Z�1/v �z^*f�TYX3ZMf fqZay�^3V���x;m ^3�Q\Qf &�VY^�Z�1z\ !�& 
 � " � 2PVY^RT�n_�
��� � 
 � ���'! � ����� � � � � ��� � �����2�� �" 
 ! � 
 � � � ���'! � ����� � � � � ��� � �����2�� " 
 ! � 
 ����� � � ���
��� � 
 � ���'! � ����� � � � � ��� � ����� � ��� ���'! � ����� � � � � ��� � ����� � ����� � ���
��� � 
 � ���'! � ����� � � � � ��� � ����� � � �	� ��& � � � ���'! � � ��� � � � � ��� � ����� � � � � ��& � � � � � ���
��� � 
 � ���'! � ����� � 
�& 
 " � ���  � � � � ���'! � ����� � 
�& 
 " ��! 
 � � & � ��" 
�& 
 "�� � �
�{mIv���T n�X3\2n�^;v��z^�g�&/^Q^Qya}H\3vwfqZhn5&��z^_bt^*fqZay�^3V/T n�X3Zr�N&�VY^Qy�v{Z�v��z^;VY\Qmzya���zXdu�^_v�fqZay�^3V�c_v��z^HnDVY\3��ZaXE^2\_m
fqZay�^3V�\_mzy�vwZ���TYX3ZMf � �8T XEZMf ZOiO^Qb|bjTYy�^2n<v �z^RnDVY\3��ZaX3^Q\Qm nt�zX��(v��z\3v@.H�z^_m���TYX3ZMf:�z\2nB�/^Q^_mIX3ZMmN2z`�+
��bt^Qy"1�ZMb��R��\2ndTlmpc3v �z^5ntVY\_�(ZaX3^Q\_m�fqZay�^3V@.5TWVWV��/^R�,n�^Qy(^3V n�^�.��z^_bt^Q���P�p��T n;n�X��z^_fq\ 2�VY^HX3\_mI��^H^Q\2ndTWV }
^Qy�TWvw^2y�v{Z5fq\3u�^�Zrv �z^Qb
XEZMf���Tlmz\_v�TYZMmpn<Z�1�f�Zay�^3V n3�
�{m�ZMbty�^_bX1�ZMb;�8TYX3ZMf \_mzy
g�&/^Q^Qya}�v{Z�b|��m &�btZ�&/^_b|V }Mc_bt^_fq\ &J&�Tlmz`Y2PVY^2n �z\3iO^*v{Z��/^�XEbt^Q\3v{^Qy/���aiO^_b }

vwTlfq^�\Imz^$.K��TYX3ZMf `Mb|T y�T�n���^Q^_m X3ZMmN2z`r��bt^Qy/cpv���T n(nt�zZr�PVYy �/^Iy�ZMm,^O� �,�z^ 2PVY^2n�\Qbj^ mz^Q^2y�^Qy 1�ZMb
\ &�btZ�&�^Qb�XEZMfqf8��m�TYX3\3vwTYZMm �/^3vW.5^Q^_m ��Zrv�� fqZay�^_V n .���TYX�� b|��mUZMm yhT�
�^Qbj^QmPv�`MbjTYy�n3� �p�z^ 2�VY^2n(\_bt^
XEbt^Q\3v{^Qy �h}&b|��m�mzTlmz` v �z^ ����� 
 ��� � � � � � �
5 ����� � ����n�X�bjT3&�v����,�z^���\_v �/}2fq^_v�b }Y2PVY^(Z�1;�8TYX3ZMf7\_mzy�v��z^
yhTYbj^2Xdv{ZMb }�Tlm .���TYX���v��z^ 2PVY^On<m,^Q^Qy�vwZ5�/^p&��PvP\Qbj^�\_bt`r��fq^_mPv�nQ�
����� 
 ��� � � � � � �
5 ����� � ��� ��� �� 
 � �'& ��� ! � ������� 
�& 
 "'� ���  � � � �
�p�z^pn�XEb|T�&�v &�btZaya�zX3^2n�v��z^ � "�� ���'� � � �"�  
 � � � � � ��� � ��& 
 �'! ����� � � &,\_m,y � "�� � � � � � ��� � �  
 ��� � � � �&��& 
 �'! ����� � �'&
2PVY^2n3���p�z^Rbt^_fq\ &J&�Tlmz`d2�VY^2n mz^Q^Qy�v{ZH��^ &�VY\QX3^Qy�Tlm�v��z^*y�Tlbt^QX�vwZMb }*Tlm .���T Xd����TYX3ZMf b|��m,n3�
�,^*1�ZMbt^Hv��z^5fqZay�^_VzXE\Qm8��^�nDvw\Qb v{^Qy�\�VY\_f�n�^_b iO^_b�f8�,ntvpb|��mqZMm8v��z^,&�VY\3vV1�ZMbjf � �p��T n*XE\Qm
��^�y�ZMmz^

�h}Rv }7&�Tlmz`��

� � " ��
 
  
SUTWv�� � � " 
 ���  *TlvPX3\_m���^�nDv{Z�&J&/^Qy��/~HZrv{^�v��z\3v/\_VWV�fqZay�^_V�b|��m,nH.HTWVWV/ntv{Z�& .H�z^_m � � " 
 � �  RT�n�XE\_VWVY^Qy����

� (



shTlmz\_VWV }McEv{Z5b ��m v��z^RX3Zr�N&�VY^Qy�fqZay�^3V�cEv }7&�^;v �z^ 1�ZrVWVYZ/.HTlmz`�XEZMfqfq\_mzy��
"�� 
 � ��� ��& ��& ��� !�& 
 � " �

�{mI\3VWV�nD�P��y�Tlbt^QX�vwZMbjTY^2n
��T nDvwZMb } 2PVY^2n���TYmI~�����eR�5s�� c3bt^2nDvw\Qb vB2PVY^2n*��Tlm ~��h�
eR�Hs���\_mzy 8 �d) 2PVY^2n<.HTWVWVa�/^
XEbt^Q\3v{^Qy����p�z^*^E�2X3^*&�v�TYZMm�T n�v��z^�g�&/^Q^Qya}�fqZay�^3V@.H��TYX���XEbt^Q\3v{^2n )�ozx5��g 2PVY^2n3�p�Hmz^�f8�,ntvPfq\_u�^5nD��bt^
v��z\3v���T�ntv{ZMb } 2PVY^2n y�Z�mzZrv/^3�_T�ntvz\3Vlbt^Q\2yM}M�

�B-



� � �;������� �&��� �;�������Q���/	*�z�2	��_� ��� � � �(��� �������	� �
� � ��� �
	�� �&��� �z�

�{m�v���T n,n�^QX�vwTYZMmP.5^<nD�zZ/.Nn�ZMfq^�bt^2nD�PVWv{n,Z�1a\�b|��m,.HTlv ��v��z^�g�&�^2^QyM}<fqZay�^3V2X3Zr�N&�VY^2y�vwZ v��z^ 8 \Qmzy����zX�u�^3v
�qZay�^3V����p�z^5gPgM�IT nH&�bt^2n�XEb|Tl��^Qy�\QmzyHiO\_bjTY^2n
Tlm�vwTlfq^;\QX3X3ZMbtyhTlm,`*v{Z*v �z^5gPgM�ITYm(v �z^R~5eR��� 4 oB^Q\_mz\3V }rndT ny�\_vw\ �W�p\3Vlm,\E} ^3v�\3V���c��/R�R�4�� � �,�z^���Tlmzy�X3\2nDv5�z\2nI��^Q^Qm b|��m 1{bjZMf �/R�4�� vwZ �/R�R��Q� �p�z^qbt^2nD�PVWv{n
\_bt^HXEZMf &�\_bt^Qy .5TWv �
~HeR��� 4 op^Q\_m,\3V }rnDT�nEca�tg�e�eR���S1�ZMb<X�VYZr�zy&XEZOiO^QbDcM�zT nD�zZ�&�\_mzy opZhnEn�Z/.�cP�/R�R��3�P\_m,ye��
x5�(�S&�bt^QXET3&�TWv{\3vwTYZMmpc�� TY^�\_mzy*x;b uhTYmpc��/R�R�4�� ��S ^X1�ZaXd�,n,ZMm�\X2z^3VYy�n,v �z\3vh\_bt^<Tlf &/ZMb v{\_mPvMv{ZRnDTYf8�PVY\3v{^
.5^_VWV/TYm�\HX�VlTlf�\3vw^5f�Zay�^3V��
x*n v���T n;fqZay�^3VB.HTWVWV/�/^*�,n�^Qy 1�ZMb�X�VlTlfq\3v{^*iO\_bjTY\3��TWVlTWv }�nDv��zyhTY^2n .5^HTlmzX�VW�zy�^
yhT \Q`MmzZhnDv�TYX_n�ZMm�Tlf &/ZMb|vw\_m�v�fqZay�^2n�Z�1�iO\_bjTY\3��TWVlTWv }Mc2nD�zX���\2n<v��z^H~HZMb|v � x�v VY\_m�v�TYX���ndXETWVWVY\3vwTYZMmpc2\_mzy�v��z^
\3vwfqZhn5&��z^_bjTYX�bt^2n5&/ZMm,nd^;vwZ(��V�~�T3hzZ��
�p�z^*X�VlTlfq\3v{ZrVYZa`O}�Z�1Pv��z^*f�Zay�^3V�nD�zZ/.�n<v��z\3vBg/�,���z�R� T n�X3\*&�\_��VY^RZ�1�bt^*&�btZaya�zXETlmz`�fq\_m/}5\2n'&/^QX�v�n

Z�1�v��z^�`a^_m,^_bt\3VpXETlbtX��PVY\3vwTYZMm�XEbt^QyhTl��V }M�H�p�z^�f�Zay�^3VB^_bjbjZMbDnH\_bt^�Z�1
v �z^&nd\_f�^�ZMbty�^QbRZ�1
fq\Q`Mm�Tlv �zy�^�\2n
Tlm nDvw\3v{^ + Z�1D+�v��z^�\Qb v
f�Zay�^3V n3��x;fqZMmz`�v �z^�nDv�btZMmz` &�ZMTlm�v{n5Z�1<v �z^&fqZay�^3Vp\_bt^(\&`aZaZay bt^*&�bt^2n�^_mPv{\3v�T ZMm
Z�1�v��z^Hf�TYyhVY\3v�Tlv �zy�^5kY^3v�nEc2`aZaZay&vw^_VY^QX3ZMm�mz^QX�vwTYZMm,n_1{btZMf v �z^�vwbjZ�&�TYX_n�v{Z�v��z^�^E�_vwbt\3v�btZ�&�TYX_n;\_mzy&bt^Q\3VlT�ntvwTYX
~HZMb|v � x v�VY\_mPvwTYXR��n�XETWVWVY\3vwTYZMm iO\_bjTY\3��TlVlTWvY}M�PS ^2\3uhmz^2nEnd^On�Z�1�v��z^*fqZay�^3V/TlmzX�VW�zy�^�v��z^*bt^*&�bt^2nd^QmPvw\_v�TYZMm
Z�1
v��z^Rntvwbt\3vwZhn5&��z^_bt^5� .���TYX��(�z\2n<ZMmPV } ��VY\E}O^_bt� cdv��z^�bj\_v �z^_bL.�^Q\3u�nt��bl1�\QX3^E.5Tlmzy�bt^2n5&/ZMm,nd^�TYm�v �z^;v�btZ�&�TYX_n
v{ZRvwbtZ�&�TYX3\3V�gPgM�I\_mzZMfq\_VlTY^2n3cE\E&/ZaZMb|V }RndTlf8�PVY\_vw^Qy�xRndTY\_m(fqZMmpndZaZMm�\_mzyHv{ZaZ�f8�zX�� &�bt^QXET3&�Tlvw\3vwTYZMm�ZOiO^_b
VY\_mzy/�
�{m�`a^_m,^_bt\3Vzv���T nHfqZay�^3V,T n*iO^Qb�}�nt��TWv{\3��VY^ 1�ZMbRX�VlTlfq\_vw^(ntv��zyhT ^2nE���wv{nHX3ZMf &��Pvw\_v�TYZMm,\3V,^���X�T ^_mzXd}&T n

\3v�v�bt\QX�vwT iO^I\Qmzy TWv{n(ndTlf8�PVY\3v{^Qy�`a^_m,^_bt\3V XETlbtX��PVY\3vwTYZMmUT�n(XdVYZhn�^IvwZ
v��z^IZr�Pnd^Qb�iO^2y XETlbtX��PVY\3vwTYZMmp� �{m v��z^
1�ZrVWVYZ/.HTYmz`5v��z^RfqZay�^3VWVY^Qy(XETlbtXd�PVY\_v�TYZMm .HTWVWV���^RX3ZMf &/\_bt^Qy�vwZ�Zr�Pnd^_b iO\3vwTYZMm,n3�
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 �����1�)	
S ^Hntv{\_b|v�.5TWv���v �z^�`rVYZr��\3V�\EiO^Qbj\2`a^Qy�bt\Qy�TY\3vwTYZMm ��\3VY\_m,XE^*Z�1Pv �z^RfqZay�^3V�\_mzy&Z�1z^2nDv�Tlf�\3vw^OnX1{btZMf Zr�/n�^_b +
iO\3vwTYZMm,n3���{m�shTY`r��bt^ � .5^�nD�zZ/. v��z^5v{Z�&�Z�1Bv��z^�\_v�fqZhn5&��z^_bt^�� �
��x;�P\Qmzy�nD��bl1�\QX3^�bt\Qy�TY\3vwTYZMm 1�ZMb�v��z^
g�&/^Q^QyM}/+ 8 ��� + gh^Q\�fqZay�^3V�\_mzy(X3ZMf &/\_bt^�v��z\3v�v{Z5v��z^Rbt^2nD�PVWv{nE&��P��VlT nD�z^Qy��h}��P^_T �2Zrv{Z�\_mzy(�5ZMb|vB�|�/R�R��Qc
v��z^_Tlbp2z`r��bt^ 4�� � � �*�,�z^�g�&�^Q^2yM}/+ 8 �B� +Ygh^2\5fqZay�^3V,T nRm,ZrvpTlm ^ 6M��TWVlTl��bjTW��f \_mzyI�z\2n�\�`rVYZr��\3Vz\3iO^_bt\Q`a^
^E�2X3^2nEn;Z�1� �S 4 f

� ���,��T�n;mP��f8�/^_b�`aZa^2n;y�Z/.5m .HTWv��
\,1�^$. S 4 f
� T31,v��z^5b ��m8T�n;X3ZMmPv�TYmP�z^Qy��R�{m�`a^_m>+

^_bt\3V�cdv��z^�bt^3VY\3vwT iO^;X3ZMmPv�bjTW���Pv�T ZMm,n�Z�1�v �z^;y�T�
�^_bt^_mPv�vw^Qb|f nBTlm�v��z^ bj\2yhTY\3vwTYZMm(���zy�`a^3v/\_bt^;XEZMf &�\_bt\3��VY^
v{Z
^2nDv�TYfq\3v{^2n_1{btZMf Zr�Pnd^_b iO\3vwTYZMm,n3���,�z^�fq\_TYm�^_bjbtZMbDn;\_bt^ 1�Zr��mzy&Tlm�v �z^HZr�Pvw`aZMTYmz`�VYZMmz`d.5\EiO^*bt\QyhTY\_v�TYZMmB�
�wvRy�Za^2ndm�� v���\_VY\_mzX3^�v��z^�Tlm,XEZMfqTlmz`�nD�zZMb|v_.5\EiO^�bt\Qy�TY\3v{ZMmpcN.���T Xd� T n&\3V n�Z8bt^ �z^QX�v{^Qy Tlm v��z^ nD��bl1�\QX3^
���zy�`a^3v�nE�

SENS LATENT
67 82

TOA

Surface
17

SHORT OLR

SHORT OLR
(171) (68) (20) (82)

(239)  237 229 (239)

 172

shTY`r��bt^ � � )�VYZr��\_Vp\EiO^_bt\Q`a^2y
bj\2yhTY\3vwTYZMm ���zy�`a^3vX1�ZMb*vwZ�&�Z�1<v �z^(\3vwfqZhn5&��z^_bt^ � �
��x;�p\_mzy�nD��bl1�\QX3^�TYm
S 4 f

� Z�1Pv��z^�g�&/^Q^Qya}/+ 8 �B� + gh^Q\ fqZay�^3V,� ��VY\QX�u��a\_mzyI�/^QT �2ZrvwZ�\Qmzy&�5ZMb|vB� �/R�R��3�,��bt^Qy�� �
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 ������� 	 ���'	 �	� ��� � � ���'	
�p�z^�`a^QZ�&/Zrv{^_mPvwTY\3V*�z^QTY`r�Pv�\3v -O�P� ���/\�`MT iO^2n
\_m@Tlf &�bt^2n�ndTYZMm Z�1�v��z^�VY\Qbj`a^Nn�XE\_VY^�XETlbtX��PVY\3vwTYZMm TYm
v��z^�\3vwfqZhn'&��z^_bt^�TYm v��z^�f�TYyhVY\3v�Tlv �zy�^2nE� �,�z^�`a^2Z�&�Zrv{^_mPvwTY\3V
�z^QTY`r�Pv�\On&ndTlf8�PVY\_vw^Qyq�h}�v��z^�fqZay�^3V<T n
X3ZMf &/\_bt^Qy�v{ZHbj^Ont�PVWv�nH1{btZMf v��z^*~5eR��� 4 oB^Q\_mz\3V }rndT nE&�bjZMk ^QX�v,�W�B\3Vlmz\E}*^3vP\3V����/R�R�4�� �PTlm�shTY`r��bt^2np(�v{Z � ��p�z^�f�Zay�^3Vr�z\2np��TY\2npTlm(v��z^<f�^Q\_m�`a^QZ�&/Zrvw^QmPv�T \3V2�z^_T `r�Pv�Z�1�\_��Zr�Pv�4���f �,�R^2n5&�TWvw^�v��z^���TY\2n3cDv �z^�fqZay�^3V
�z\2n .5TlmPv{^_bHnDv{\3v�T ZMmz\_b }Y.�\EiO^ &�\_v v{^_bjm,n5ZOiO^_b*v �z^�~HZMb|v �z^_bjm [(^_f�T n5&��z^Qbj^&v��z\3v�\Qbj^(X3ZMm,ndT nDvw^_m�v<.HTWv��
v��z^�op^2\_mz\3V }rndT n y�\3v{\*ZOiO^Qb,v��z^RfqTYyaVY\3vwTWv��zy�^2n3���p�z^RbjTYy�`a^p.5TWv�����TY`r��iO\3VW�z^On�ZOiO^Qb��h��btZ�&�^*T n<vwZaZ .�^Q\3u
\_mzy v��z^ &/ZhndTWv�TWiO^�^E�2X���bDnDTYZMm�Z�1<v �z^ -O�P�8���P\�`a^2Z�&�Zrv{^_mPvwTY\3V,�z^_TY`r�Pv<ZOiO^_b;v��z^��P\QXET32zX�T n�vwZaZ ntvwbtZMmz`��
�p�z^;^_bjbjZMbDn<\_bt^;\QX3XE^ &�v{\3��V }RnDf�\3VWVaTlm".HTYmPvw^QbDc3nD�zX��(v �z\3v�v �z^;`a^_m,^_bt\3VhX�TYbjX��PVY\3vwTYZMm�TYm(v �z^�f�T yaVY\3vwTWv��zy�^2n
T n<.5^3VWV�ndTlf8�PVY\_vw^Qy/�p�{m nD��f�fq^_bdc3v �z^RXETlbtX��PVY\3vwTYZMmIy�^Ei2TY\3v{^2n<fqZhntv�nDv�btZMmz`rV } 1{btZMf v��z^5op^2\_mz\3V }rndT n�y�\3v{\
ZOiO^_bBx*ndTY\O��x*n<\*bt^2nt�PVWv�cEv��z^�nD��f�fq^Qb�fqZMm,n�ZaZMmITlm x*nDTY\RT nE&�ZaZMb|V }HndTlf8�PVY\3v{^Qy��

shTY`r��bt^ (z�J)5^QZ�&/Zrvw^_m�v�TY\_VQ�z^_TY`r�Pv�\_v -O�P�����P\Oc_�;^2XE^Qf8��^_bdc �|\_mP�z\_b }McQs�^3��b|�z\_b };\EiO^_bt\Q`a^O� 8 ^*1wv �Pg�&/^Q^Qya}/+
8 ��� + gh^Q\Oc�bjTY`r�Pv|��~5e;�z� 4 op^2\_mz\3V }rndT n

shTY`r��bt^ -M�>)5^QZ�&/Zrvw^_m�v�TY\_V��z^_TY`r�Pvp\3vp-O�P�����P\Oc ����m,^Oc ���PV }Mc_x��z`r�,ntvz\3iO^_bt\Q`a^O� 8 ^ 1wv ��g�&/^Q^QyM}/+ 8 ��� + gh^Q\Oc
bjTY`r�Pv|��~5e;��� 4 op^Q\Qmz\3V }rndT n
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shTY`r��bt^E4P�/��y�ya}�X3ZMf &/ZMmz^_mPv�� y�^*2zmz^Qy;\2nPy�^Ei2TY\3vwTYZMm,1{btZMf ]2ZMmz\3V3fq^Q\Qmz�3Z�1r`a^QZ�&/Zrv{^_mPvwTY\3VE�z^_TY`r�PvO\3vL-O���
���P\OcO�R^QX3^_f8�/^_bdc �|\_mP�z\_b }Mcrs�^_��b|�z\_b }H\EiO^_bt\Q`a^r� 8 ^*1wv|�zg�&/^Q^Qya}/+ 8 �B� + gh^Q\OcdbjTY`r�Pv|�/~5eR��� 4 oB^Q\_mz\3V }rndT n3�

shTY`r��bt^ � �*��y�yM}&X3ZMf &/ZMmz^_mPv�� y�^*2�mz^Qy
\2nHy�^Ei2TY\3vwTYZMm 1{btZMf=]2ZMmz\3V,fq^Q\_mz�,Z�1<`a^QZ�&/Zrvw^QmPv�T \3V��z^_TY`r�Pv
\3v
-O�P�&���P\Oc ����mz^Oc ���PV }Mc�x��z`r�,ntv�\EiO^_bt\Q`a^r� 8 ^*1wv|��g�&/^Q^QyM}/+ 8 ��� + gh^Q\Oc�bjTY`r�Pv|��~5e;�z� 4 op^2\_mz\3V }rndT n3�
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8 Z/. VY^EiO^3V�.HTlm,y�n�\_mzy .5Tlmzy�ntvwbt^2nEnd^2n�\_v�v��z^H\_Tlb 4 nd^Q\�TlmPv{^_bl1�\QX3^H\_bt^*Tlf &�ZMb|v{\_mPvN1�ZMb<1�ZMbtXETlmz`�v��z^HZaXE^2\_m
\_mzy&Tlm8y�^3vw^Qb|fqTlm�Tlmz`�v��z^HnD��bl1�\QX3^��z^Q\3v	�P�/�2^2n3�z�,�z^H]2ZMm,\3V�.5Tlmzy�n�\_mzy .HTlm,y�ntvwbt^2n�n�^2n�\_bt^HX3ZMf &�\Qbj^2y
v{ZIv��zZhn�^�Tlm�v��z^I~5e;�z� 4 op^2\_mz\3V }rndT n�y�\3v{\�Tlm shT `r��bj^OnI 
v{Z �P�Q� ��v T n�XdVY^2\_bHv �z\3v�v �z^".HTlmzy ntvwbt^2nEnd^2n
\_mzy�v��z^ Rz� -&���/\ .HTYmzy�n�\Qbj^�v{ZaZ nDv�btZMmz` TlmNv��z^&~HZMb|v��z^_bjm [&^_f�T�n'&��z^_bt^�Z�1<v��z^�fqZay�^3V��8�,Zrv��qv��z^
.5^Ontv{^_b|VlTY^2n5\_m,yIv��z^�vwbt\Qy�^On5\_bt^&nDv�btZMmz`a^Qb;v �z\QmqTlmUop^Q\Qmz\3V }rndT n5y�\3v{\O��[&Z/.�^EiO^_bdchv �z^�VYZaXE\_v�TYZMmNZ�1�v��z^
fq\_k ZMb<.HTYmzy(��^_VWv{n T n .5^3VWV�ndTlf8�PVY\3v{^Qy��
x�V n�Z�c_v��z^�^_bjbtZMbDn;ZOiO^_b n�^Q\�\_bt^HTlm�`a^_m,^_bt\3VznDfq\_VWVY^_b<v��z\_m8ZOiO^_b
VY\_mzy/�
�{m�`a^_mz^Qbj\_Vpv��z^�ntvwb|�zX�v ��bt^(Z�1<v��z^(]2ZMmz\_V>.5Tlmzy�n�T n .5^_VWV�ndTlf8�PVY\3v{^Qy�X3ZMf &/\_bt^Qy�v{Z�oB^Q\_mz\_V }rnDT n
y�\_vw\O�

shTY`r��bt^8 /� b ZMmz\3V .5TlmzyqnDv�bt^2nEn3c,�R^QX3^_f8��^QbDc	� \QmP�z\_b }Mc,s�^3��b �z\Qb�}I\EiO^Qbj\2`a^O� 8 ^*1wv|��g�&/^Q^QyM}/+ 8 ��� + gh^Q\Oc
bjTY`r�Pv|��~5e;��� 4 op^Q\Qmz\3V }rndT nE�

shTY`r��bt^ RP� b ZMmz\3V,.5Tlmzy@ntvwbt^2n�n3c�����mz^Oc����PV }Mc*x��z`r�,ntv�\EiO^_bt\Q`a^r� 8 ^*1wv � g�&/^Q^Qya}/+ 8 �B� + gh^Q\Oc*bjTY`r�Pv|�
~5e;�z� 4 op^2\_mz\3V }rndT n3�
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shTY`r��bt^��Q�z� b ZMmz\3V@.5Tlmzy�\3v<Rz� -H���P\Oca�;^2XE^Qf8��^_bdc �|\_mP�z\_b }Mcas�^3��b|�z\_b }�\EiO^_bt\Q`a^O� 8 ^*1wv|��g�&�^Q^2yM}/+ 8 �B� +
gh^Q\Oc3b|T `r�Pv ��~5eR��� 4 oB^Q\_mz\_V }rnDT n3�

shTY`r��bt^��P�O� b ZMmz\3V	.5TlmzyI\_vXRz� -����P\Oc ����mz^Oc ���PV }McOx��z`r�,nDvp\EiO^Qbj\2`a^O� 8 ^*1wv �;g�&/^Q^Qya}/+ 8 �B� + gh^Q\Oc2bjTY`r�Pv|�
~5e;�z� 4 op^2\_mz\3V }rndT n3�
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�p�z^5iO^3VYZaXETWv }Y&/Zrvw^_m�v�TY\_VzT nHX3ZMf &�\Qbj^2yIv{Z�~5e;�z� 4 op^2\_mz\3V }rndT nHTlmUshTY`r��bt^2n��M� \_mzy � � �(�wv�bt^EiO^Q\3V n*v��z^VY\_bt`a^�n�XE\_VY^�XEZMmPiO^_bt`a^_mzX3^2n�\_m,y�yhT iO^Qbj`a^QmzX3^2n�Z�1 v��z^&\_v�fqZhn5&��z^_bjTYX��,Z/. \_mzy�c/v �z^Qbj^ 1�ZMbj^rc�v��z^�\3v�f�Z�+
n5&��z^_bjTYX�VY\_bt`a^HndX3\3VY^RZOiO^Qb v���bjm�Tlmz`�XE^_VWV nE���p�z^RfqZhnDv�TYf &�ZMb|v{\_mPv�1�^Q\3v���bt^;T n<v��z^�VYZ/.UVY^EiO^_V�XEZMmPiO^_bt`a^_mzX3^
\_mzy8��TY`r�NVY^EiO^3V
X3ZMm/iO^_bt`a^_mzX3^&TlmNv��z^Y.5\_bjf &�ZaZrV�\_bt^Q\�Z�1 v��z^I�P\QXET32zXQ���p�z^(fqZay�^3V<ndTlf8�PVY\3v{^2n�v ��T n
.5^_VWV����,�z^RX3ZMm/iO^Qbj`a^QmzX3^R\3v���T `r�I\3VWv�Tlv �zy�^2n<ZOiO^Qb�~HZMb|v��z^_bjm�xp1{b|T XE\�TYm�v��z^ ��ZMbt^Q\3V�.5TlmPv{^_b�\_mzy�ZOiO^Qbzv��z^
ghZr�Pv���x v�VY\_mPvwTYX,Tlm�v��z^B�/ZMbj^2\3VOnt��fqfq^_b�\_bt^<\_V ndZE.�^3VWVQbt^*&�bt^2n�^_mPv{^Qy/�P�R^*&/\_b|v���bj^On>1{btZMf v��z^;oB^Q\_mz\_V }rnDT n
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C−−
C−−   Constants for physical parametrization routines:

C−−   Constants for boundary forcing (common FORCON):

SOLC   = 342.

ALBSEA = 0.07
ALBICE = 0.60
ALBSN  = 0.60
SDALB  = 60.

SWCAP = 0.30
SWWIL = 0.17

C−−   Constants for convection (common CNVCON):

PSMIN  =  0.8
TRCNV  =  6.
RHBL   =  0.9
RHIL   =  0.7
ENTMAX =  0.5
SMF    =  0.8

C−−   Constants for large−scale condensation (common LSCCON):

TRLSC  = 4.
RHLSC  = 0.9
DRHLSC = 0.1
RHBLSC = 0.95

C−−   Constants for radiation (common RADCON):

RHCL1  =  0.30
RHCL2  =  1.00
QACL   =  0.20
WPCL   =  0.3
PMAXCL = 15.0

ALBCL  =  0.55 ! Was: 0.35
ALBMIN =  0.0! Was: ALBCL*0.3

EPSSW  =  0.015
EPSLW  =  0.05
EMISFC =  0.98

ABSDRY =  0.033
ABSAER =  0.033
ABSWV1 =  0.022
ABSWV2 = 15.000

ABSCL1 =  0.030 ! Was: 0.015
ABSCL2 =  0.30  ! Was: 0.15

ABLWIN =  0.3
ABLCO2 =  4.0
ABLWV1 =  1.0  !! 1.4 ! Was: 0.7
ABLWV2 = 50.0

ABLCL1 = 24.0 ! Was: 12.0
ABLCL2 =  1.2 !! 0.6 ! Was: 0.6

C−−   Constants for surface fluxes (common SFLCON):

FWIND0 = 0.6
FTEMP0 = 1.

FHUM0  = 0.5

CDL = 2.4e−3
CDS = 0.8e−3
CHL = 1.2e−3 ! Was: 1.2 e−3
CHS = 1.0e−3 ! Was: 0.8e−3

VGUST  = 5.
CTDAY  = 1.0e−2
DTHETA = 3.
FSTAB  = 0.67
HDRAG  = 2000.
FHDRAG = 0.5

C−−   Constants for vertical diffusion and sh. conv. (common VDICON):

TRSHC  =  6.
TRVDI  = 24.
TRVDS  =  6.
REDSHC =  0.5
RHGRAD =  0.5
SEGRAD =  0.1
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C−−
C−−   Length of the integration and time stepping constants (common ISTEPS)

NMONTS = 1200
NDAYSL = 30
NSTEPS = 36

NSTDIA = 36*30
NSTPPR = 6
NSTOUT = 36*30
IDOUT  = 1
NMONRS = 12

ISEASC = 1
IYEAR0 = 1000
IMONT0 = 1

NSTRAD = 3
NSTRDF = 0
INDRDF = 0

IALST  = 0
IASST  = 0
IAICE  = 0

ISST0  = 25

C−−
C−−   Logical flags (common LFLAG1)

LPPRES = .true.
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:
: FRAMEWORK PARAMETERS
:
:
: Model Information
:
: 1. LOGICAL :: write_initial_state_to_history
: 2. INTEGER :: model_run_type
: 0 New run, ignore any restart input file
: 1 Continue a run that was aborted from a restart input file
: [Model state is loaded from restart file, parameters file is ignored]
: 2 Start a run from a spinned up state
: [Parameters file overrides restart file contents (in most cases)]
: 3. LOGICAL :: redirect_standard_output
: 4. CHARACTER(len=256) :: standard_output_filename
:
&Model

write_initial_state_to_history = .false.
model_run_type                 = 0
redirect_standard_output       = .true.
standard_output_filename       = "LOG"

&END
:
:−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
:
:
: Calendar Information
:
: 1. INTEGER :: calendar_type
: 1 Gregorian calendar [Normal calendar]
: 2 360 day calendar [12 months of 30 days]
: 3 365 day calendar [As normal calendar but without leap year]
: 4 366 day calendar [12 months of 30.5 days]
: 2. CHARACTER(len=19) :: start_date [In YYYY−MM−DD hh:mm:ss format]
: 3. CHARACTER(len=19) :: end_date [In YYYY−MM−DD hh:mm:ss format]
:
:    CalendarDate Fields:
: INTEGER :: year, month, day,  hour, minute, second
:
&Calendar

calendar_type =  2
start_date    =  "1000−01−01 00:00:00"
end_date      =  "1100−01−01 00:00:00"

&END
:
: The following fields are overriden when continuing after a spinup:
: 3. end_date
:
:−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
:
:
: History Output Information
:
: 1. CHARACTER(len=1024) :: history_file_name [can override restart file; do not add .nc
: 2. LOGICAL             :: average [conditionally overrides restart file]
:
&History

history_file_name     = "history"
average               = .TRUE.

&END
:
: History Output Time Table Information
:
: 1. TYPE(TimeTableDescriptionType) :: table(1:100)
: [can override restart file, controlled from history output information]
:

:    TimeTableEntryType Fields:
: CHARACTER(len=19) :: start_date, end_data
:       CHARACTER(len=16) :: increment
:
:    N.B. Last table entry should have end_date set to "End of run" 
:
&HistoryTimeTable

table(1) = "1000−01−01 00:00:00", "End of run",  "1 month"
&END
:
:−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
:
:
: Restart Input and Output Information
:
: 1. CHARACTER(len=1024) :: restart_in_file_name [always overrides restart file; do not add .nc
: 3. CHARACTER(len=1024) :: restart_out_file_name [can override restart file; do not add .nc
: 4. INTEGER             :: restart_file_policy [can override restart file]
: 0 Never write a restart file
: 1 Overwrite last restart file
: 2 Keep last two restart files
: 3 Keep all restart files
:
&Restart

restart_in_file_name  = "restart_input"
restart_out_file_name = "restart_output"
restart_file_policy   = 0

&END
:
: Restart Output Time Table Information
:
: 1. TYPE(TimeTableDescriptionType) :: table(1:100)
: [can override restart file, controlled from restart output information]
:
:    See history time table information for a description of the time table format.
:
&RestartTimeTable

table(1,1) = "1000−01−01 00:00:00"
table(2,1) = "End of run"
table(3,1) = "1 year"

&END
:
: The following fields are overriden when continuing after a spinup:
: All
:
:==========================================================================================
:
:
: LBM MODEL PHYSICS PARAMETER
:
:
:  1. CHARACTER(len=256) :: land_fraction_filename
:  2. CHARACTER(len=256) :: land_fraction_variable
:  3. CHARACTER(len=128) :: initial_land_temp_filename
:  4. CHARACTER(len=128) :: initial_land_temp_variable
:  5. CHARACTER(len=128) :: max_soil_moisture_filename
:  6. CHARACTER(len=128) :: max_soil_moisture_variable
:  7. CHARACTER(len=128) :: forest_fraction_filename
:  8. CHARACTER(len=128) :: forest_fraction_variable
:  9. REAL(kind=8)       :: max_bottom_moisture
: 10. REAL(kind=8)       :: max_snow_depth
: 11. REAL(kind=8)       :: max_snow_albedo
: 12. REAL(kind=8)       :: max_snow_albedo_depth
: 13. REAL(kind=8)       :: lhcap
: 14. LOGICAL            :: use_land_scenario
: 15. INTEGER            :: land_scenario_start_year

: 16. LOGICAL            :: check_land_model
: 17. LOGICAL            :: output_net_heat_flux
: 18. LOGICAL            :: output_rain_fall
: 19. LOGICAL            :: output_snow_fall
: 20. LOGICAL            :: output_evaporation
: 21. LOGICAL            :: output_soil_moisture
: 22. LOGICAL            :: output_soil_ice
: 23. LOGICAL            :: output_runoff
: 24. LOGICAL            :: output_snow_depth
: 25. LOGICAL            :: output_land_temp
: 26. LOGICAL            :: output_albedo
:
&LBM

land_fraction_filename     = "../Input/masks.nc"
land_fraction_variable     = "FMASK1"
initial_land_temp_filename = "inputdata/stl0.nc"
initial_land_temp_variable = "STL0"
max_soil_moisture_filename = "inputdata/sm.nc"
max_soil_moisture_variable = "SM"
forest_fraction_filename   = "inputdata/forest.nc"
forest_fraction_variable   = "FOREST"
max_snow_depth             = 10.0
max_snow_albedo            = 0.7
max_snow_albedo_depth      = 0.05
lhcap                      = 8.0e6
use_land_scenario          = .FALSE.
land_scenario_start_year   = 1990
check_land_model           = .FALSE.
output_net_heat_flux       = .TRUE.
output_rain_fall           = .TRUE.
output_snow_fall           = .TRUE.
output_evaporation         = .TRUE.
output_soil_moisture       = .TRUE.
output_soil_ice            = .TRUE.
output_runoff              = .TRUE.
output_snow_depth          = .TRUE.
output_land_temp           = .TRUE.
output_albedo              = .TRUE.

&END
:
: The following fields are overriden when continuing after a spinup:
: None
:
:==========================================================================================
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