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MONQPSRTRVUWNQXZY[X<PSRT\-]^R_X�`badc#]^c�X"]^e_fgPgXZe!`hXji)XZfgalkJXZ`mi)XZe_R_Pgalcbadn�o_NQX�p�PSe+f6]^Yrqtshu�v�wxRWUVNQXZYyXlz�{|P}oWN~]�R_XZk-]^eV]'oWX
R_cQa�{�o_XZY[kJXZeW]^o_�Qe_Xb�xsJ����adfSf}i�Pg�Lz�u�����]Zil]^RW���QXZR���z)]FcC`[]�cQX�{�n�ale+XZR+o�o_PSfgXlzln�e+alY�o_NQX�����v�UjfgPSY�]^o_X�Y[a�`hXjf
���8��sh]^Y#�QXZfgR_RWadc�z-sL����adfgfgi�Pg�Q�
MONQX�Uja�`hPScQ��n�ade��h���h�¡ �PgR�`hadcQX¢Y£]^PScQf}¤�\�¤?sJ����adfSf}i�Pg�Lz¥]FcC`�oWNQX�]d`C]^kho�]'oWPgadc/o_a¦�Q�¡�Q��§¨PSR�`�alcQX¢\�¤
© ����a�`he+PS�d�QXZªl�

« ¬®­�¯m°8±³²8­�´¶µ�·�°8¸A­º¹³­�» ´T±³²8·F¯~¼�­�´T¼½¸³­�¾ ­
MONQX�Y£]FPgcAUWN-]FcQ�dXZROn�e_adY¿o_NQX�X"]^e_fgPSXZe�§'w�o_PSfgXmp�PSe+f6]^Y�wÀqtshu�v#z�PgR�oWN-]'oOo_NQX�n�adeWUjX�wxe+XZR+oWale+X�n�ade_Y~�Qf6]'oWPgadc³n�ade
oWXjY[kJXZeV]'oW�Qe+X�PgR�e_XZkQfÁ]FUjX�`�\�¤~NQX"]^o<UjalcQ`h�CU�oWPgadc�z�]^cC`[]^fSR_a�oWN-]'o½oWNQX�R_cQa�{�]FcQ`yU�]FcQadk�¤#N-]ZilX�kQe+al�dcQadR_o_PÁU
oWXjY[kJXZeV]'oW�Qe+XZR��<MONQXbn6ale_UjX�wxe_XZR+oWade_Xmn6ale+Y#�QfÁ]^o_PSadc1PSR��lXjkho�n�ade�R_alPgf�YyalPgR+oW�Qe_XdÂ

• M!adoV]Ffgf}¤[Ã�oWPgfgXZR�zlR_X"]�zlPSUjXlzdRWcQa�{�n�e_XZXOadkJXZcyfÁ]FcQ`�zlR_cQa�{|n6e_XZXOfSa�{¦ilXZ�lX�o�]'oWPgalc�zdRWcQa�{�n�e_XZXOn�ade_XjR_o�zdalkJXZcf6]^cC`ÄR_cQa"{Å]^cC`Än�ade_XZR+o¥R_cQa�{~�¥ÆHP}oWN�Ç�adkJXZcÈf6]^cC`ÄR_cQa�{yÇ¥{OX�Y[X"]^cÄo_NQX�R_cQa�{ÉoWN-]'omPgRmUja"i)XZe+PgcQ�
\JadoWNAo_NQXmalkJXZc1f6]^cC`�]FcC`Afga�{Êi)XZ�dXjo�]'oWPgadc1o_PSfgXZR��

• Ë ade¥]^fSf!f6]^cC`�oWPgfgXZR�ÂOo_NQe_XZX~kQe+al�dcQadR_o_PÁU�R_adPSfToWXZYykJXZeV]'oW�Qe_XjR|{�P}oWNÄ`hXZkho_NQR#Ì#U�Y�z�Ã���Í�UjY�]^cC`
 )�h��Í
UjY���vÎUjfSPgY£]'oWadfgal�dPSU�]Ff!`�XZXZk1o_XZY[kJXZeW]^o_�Qe_XmPgR��QR_X�`�]^cC`Ao_NQXmNQX"]'o|UjalcQ`h�CU�oWPgalc1PSR�U�]^fÁUj�hf6]'oWX�`��

• M�NQX|n6ale+XZR+oÏoWPgfSX�N-]FR�]bUjalYyY[alc£U�]^cQadk�¤yoWXjY[kJXZeV]'oW�Qe+Xlz�n�ade<oWNQX�R_cQa"{�n�e+XZX�]^cC`�R_cQa�{Ðk-]^e+o"z�]FcC`[PSRoWX�UVNQcQPSU�]^fgfg¤AoWe+X"]'oWX�`
]^o�oWNQXbRV]^Y[Xbo_PgY[Xl����]F`hPÁ]^o_PSadc
PgR�U�]^fÁUj�QfÁ]'oWX�`�\JaFoWN
n�ade|U�]^cQadk�¤
]^cC`�n6ale+XZR+o
Ñ a�ade��

• M�NQX�ox{�a�RWcQa�{�Uja"i)XZe_R��:adkJXZc�fÁ]FcC`y]^cC`#n�ade_XZR+o½RWcha"{��8]Fe+X�oWe_X�]^o_X�`#R_XZk-]^eV]'oWXZf}¤)��M�NQXj¤�N-]�ilXlz)]^k-]Feton�e_adYÒoWNQX[o_XZY[kJXZeV]'oW�Qe+XZR�z½]FfgR_a�id]Fet¤�PScQ�Ä]^fg\JX�`haQz½`hXZcQR_P}oÓ¤Ô]FcC`�fSPS���QPS`¢{�]'oWXZe~Ujadc�o_XZc�o³�4o_aÄ]^fSfga�{
n�ale�e_XZn�e+XZXZªZPgcQ�����

v�o�kQe_XZR_XZc�o�z�{OXAN-]Zi)X®oWNQXAadfS`hXZey\-]^e_e+PSXjeyn�ade_Y#�hf6]'oWPgadc�n�ale�R_alPgfÕwxn�e_XjXZªZPSch�Ö��×�Pgo_XZe_\JaÈXjo���]^f��gzSÌZØlØdØ)��z�]^cC`
]®R_PgY[kQfgXZe¥n�ade_Y#�hf6]'oWPgadc¢adnÏR_X"]'wxPSUjXlzL{|NQP}oWNQad�ho�]®R_XZk-]^eV]'oWX#oWXZYykJXZeV]'oW�Qe_X�n6ale�o_NQX�RWcha"{��~M�NQPgRmRWUVNQXjY[X
U�]^fÁU��Qf6]'oWXZR�oWNQX|NQX"]^oOUjadcC`h�CU�o_PSadc³adn�o_NQX�PSUjX�{�Pgo_N£oÀ{Oa~fÁ]Z¤)XZe_R��½M�NhX�f6]Z¤)Xje_R�]^e_X¥ÃbUjYÙ]^cC`£ l�~UjYÚPSc£o_NQX
uO]^f}oWPSUdzJ]FcC`ÛÃ�UjYÜ]FcC`1Øl�[UjYÝXjfSR_X�{�NQXZe_Xl��MONQXbPÁUjXmN-]FR�]~{�X"]^�³NQX�]^o Ñ ��Þ
]'o�oWNQXm\Jado+oWadY�z-`hXjkJXZcC`hXZc�o
adcAoWNQX�{�]^o_XZe�oWXjY[kJXZeV]'oW�Qe+Xl�

ß ¬®µ�²8¾ ±Aàj¯m°8ájµ~¹ µ�·�°�¸³­º´T¹³µ�» âA¯�²8¯�¾ ­�°!­�²�ájãO¯m°8ájµ~¹A´
MONQX³R_cQa�{äPgR�n�ade_Y~�Qf6]'oWX�`åPgc¨oWNQX®R�]^Y[X�{�]Z¤Ôn�ade#alkJXZcæfÁ]FcQ`¦]^cC`¨n6ale+XZR+o"z��QR_PgcQ�Äox{�aÛRWXjk-]FeW]^o_X³R_cQa"{
k-]FUV��R���M�NQX�id]^fS�QX¥adnToWNQX¥n6eV]FU�oWPgalcAadn!R_cQa�{Ú�

frsn
�ÏPgR�Y[ale+XmUje+Pgo_PÁUZ]Ff�Pgc³oWNQPgR�RWUVNQXZY[Xlz�oWN-]^cAPgcAo_NQX¥adfÁ`

RWUVNQXZYyXlzhR_PScCUjX�oWNhXmR_cQa�{?o_XZY[kJXZeV]'oW�Qe+X¥PSR�R+oWe_adcQ�dfg¤³`hXjkLXjcC`hXZc�o�alc³oWNhXmR_cQa�{r`hXZk�oWN�z�{|NQPSUVNAN-]^R�o_ay\JX
UjadY[kQ�ho_X�`
]^R|]�n��QcQU�oWPgalc1aln!Xl�¡�Q��R_cQa�{�]^Y[al�Qc)o~�

sn
���<p�XZe_X�{OXm�QR_X¥oWNQXmR_PgY[kQfgXmn�ade_Y#�QfÁ]'oWPgalc�Â

frsn(x, y, t) = sn(x, y, t)/sncrit(x, y, t) frsn ≤ 0.95

s�PgcCUjX1oWNQX�e+XZf6]'oWPgadcÖ\JXjox{�XZXjc�o_NQX�R_cQa�{�]^Y[ad�Qc�o³]^cC`¦R_cQa�{çUja"ilXZe�PgR®`�PgèLXZe_Xjc�o®`h�Qe+PScQ��o_NQX��de_a�{�o_N

ÍlÃ



sncrit]^cC`Û]^fgRWay{�NQXZe_X¥{OX�X�ÞhkJX�U�o|o_NQXbRWcQa�{�U�a'ilXZe�oWa[\JX�Y[ade_Xbk-]'oVUVN)¤)��u<¤
]^c-]^fg¤�R_PgcQ��\LaFoWN�R_cQa�{É]FY[ad�Qc�o
]^cC`ÛR_cQa�{éUja"i)Xje�z

sncrit
U�]^cÄ\JX#U�]^fÁUj�QfÁ]'oWX�`�zL\Q�ho�oWNhXy]^c-]^fg¤�RWPgR�adn<R_cQa�{éUja"ilXZe�PgR�cQaFo�e_X"]F`�¤1¤)Xjo��|v�o

kQe+XZRWXjc�o�{OXmRWPgY[kQf}¤³fgXjo
sncrit

id]Fet¤£{|P}oWNAo_PSY[X¥aln!o_NQX¥¤)X"]^e|]^cC`Af6]'oWP}oW�C`hX�]FUZUjale_`hPgcQ�[o_aCÂ
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Ë Pg�l�Qe+X�Ìd��s�cCUje+Pgo�]^R|]�n��hcCU�oWPgalc1alnToWPgY[Xmadn!oWNQX¥¤)X�]Fe�]FcC`AfÁ]^o_Pgo_�C`hX
MONQX�R_cQa�{ÜPSR�`hXZRWUje_Pg\JX�`¦\�¤æalchX�fÁ]�¤lXZe�z<{�Pgo_N¦oWNQX1kQe+al�dcQalR+o_PÁUAid]^e_PÁ]F\QfgXZR[oWXjY[kJXZeV]'oW�Qe+Xlz

Tsn
��qxn�o_NQX

R_cQa�{êPSRm`hXZXZk�z�alcQf}¤¢]®kC]Fetomaln<oWNhXyR_cQa�{�k-]dUV�
PgR¥oWNQXZe+Y£]^fSf}¤È]dU�o_PgilXlz�Pë�ìXl�~adcQfg¤È]®k-]^e+omadn<oWNQX�R_cQa"{êPgR
Ujadc�oWe+PS\h�hoWPgcQ�~oWa�oWNQX|NQX"]'o�U�]^k-]dU�PgoÀ¤)z�Pgc£oWN-]'oOU�]FR_Xl��MONQX�NQX"]'o�UjadcC`h�CU�o_PSadc³\JXjox{OXZXZc£oWNQX�R_cQa�{?]FcC`�o_NQX
�QkQkJXZe+Y[adR_o�R_alPgf3f6]Z¤)Xje�PgR�]~n6�QcCU�oWPgalcAadn!R_cQa�{Ê`hXZkho_N�z�{�NQPÁUWNAPSR�]#kC]FeV]^Y[Xjo_XZe_Pgª"]'oWPgalcAadn�]�o_XZY[kJXZeV]'oW�Qe+X
kQe+adíCfgX¥{�P}oWNQPgc1o_NQXmR_cQa"{�Â

Ë Pg�l�Qe+X~Í��<MONQXbR_cQa�{rn6ale+Y#�QfÁ]^o_PSadc
MONQX[R_cQa�{ÅY[XZf}oWPgcQ�1R+o�]^e+o_R¥{�NQXZc¢o_NQXyRWcha"{êo_XZY[kJXZeW]^o_�Qe_Xye_X"]FUVNQXZRbªZXZe+a�`hXZ�de_XZXjR���zT]^cC`ÈoWNhX[YyXZfgo_X�`
R_cQa�{�PgR�R_o_ale+X�`æ{�Pgo_NQPSc¦o_NQX�R_cQa"{Ük-]FUV�Lz�]^cC`�R+oV]FetoWR[oWaÔ`heW]FPgc-]^�lXA{|NQXjcÖe+X"]dUWNQPgcQ�¨]�Uje+Pgo_PÁUZ]Ff�id]Ffg�QX
swsat

�½MONQPgRÏid]Ffg�QX|PgR�]¥id]Fet¤�PSch��fSPgcQX"]^e_Pgfg¤#{|P}oWN�RWcQa�{H`�XZcQR_PgoÀ¤)z�n�e_adYÜÌ�Í~îÉPgc�fSa�{H`hXZcQR_P}oÓ¤yR_cQa�{~z��hc�oWPgf
 Äî�PgcÔNQPg�lNå`hXZcQR_P}oÓ¤ÈRWcQa�{�zO�4R_PSY~�Qf6]'oWPgcQ�1oWN-]'o�o_NQX�R_cQa�{¿�deV]F`h�-]Ffgf}¤�n6ale+Y[Rbo_a
PSUjX'���1p�XZe_Xy{OX��QR_X®]
Y[a�`hP}í-U�]^o_PSadc�aln½]�Y[XjoWNQa�`1n6e_adY�ï|ad�hi�PgfSfgXbXjo"��]Ffë��Ì�ØdØ)§���MONQX�`�XZcQR_PgoÀ¤Aadn8o_NQX�`het¤³RWcQa�{¿�:R_cQa�{�]^o�o_NQX
adfÁ`1o_PSYyXZR+oWXZk1w�fSPS���QPS`A{�]'oWXZe�Pgc�oWNQXbRWcha"{���PgR|PgcCUje_X"]^R_PSch�[{|P}oWN�o_PSYyX®�4X�wxn�alfS`hPgcQ��oWPgY[X~]F\Jad�ho� £`C]Z¤�R����
MONQXb`hXZchRWP}oÀ¤1]'o�o_NQXmchX�{?oWPgY[X¥R+oWXZkAPgR�oWNhXZc1Yya�`hP}íCX�`A\)¤£oWNQX¥fgPÁ���hPÁ`®{�]'oWXZe�]^cC`³n�e_adªZXZcAfSPS���QPS`®{�]^o_XZe��
MONQX�PSUjX�PSROcQaFo�]bil]^e_PÁ]^\QfSX�Pgc®oWNQX�Y[a�`hXZfëz�\Q�ho�adcQf}¤£Y[a�`hPSnÁ¤�PgcQ�#oWNQX�`hXZcQR_P}oÓ¤)�½v�fgR_a~oWNQX�RWcQa�{Ê]Ffg\JX�`ha�PgR

ÍFð



n:]^fgfSXZc1R_cQa"{��
M!X�UWNQcQPÁUZ]Ffgf}¤yo_NQX�NQX"]'o�UjalcC`��CU�oWPgalc�PgRÏR_adf}i)X�`yPSYykQfSPSUjXjo_XZfg¤)zd{|NQXZe+X�o_NQX�oWPgY[XZR+oWXZk[PgR<RWkhfSP}oÏPSc)oWamox{�amk-]^e+oWR�z
Y[XZf}oWPgcQ��ñ^n6e_XZXZªZPgcQ�y]^cC`£NQX�]^o_PScQ��ñFU�a�adfSPgcQ�Q��ï|�Qe+PScQ��o_NQX�khN-]FR_X�R_NQPgn6oÏ{OX�N-]Zi)X�oWNhX�Y[Xjfgo_PScQ��o_XZY[kJXZeV]'oW�Qe+X
adnLoWNQX�R_cQa"{H]^R�]m\Jad�QcC`C]^e+¤[UjadcC`hP}oWPgalc�z�]^cC`�`h�Qe_PgcQ�moWNQX�NQX"]'oWPgcQ��ñFUja�adfSPgcQ�~adnLoWNQX�R_cQa"{�k-]FUV�Lzd{�X�N-]�ilX
oWNhXmXZcQXZe_�F¤ Ñ ��Þ�]^R�o_NQXm\Jal�QcC`C]^e+¤AUjadcC`hP}oWPgalc��

ò óÉ¸³­�·Fµ�²8­�´3°¿°8áZàj­
MONQX³n�ade_XZR+o#oWPgfgX³�QR_X³Y£]^c�¤å`hP}è3XZe+XZc�o�kQe_ad�lcQadR+oWPSU£il]^e_PÁ]^\QfSXjR"z�R_XZX Ë Pg�l�Qe+XA�Q�ÛÆHP}oWNQPgc¨oWNQX®n�ale+XZR+o"z½o_NQXR_cQa�{¶RWUVNQXZY[X£PgR~oWe+X"]'oWX�`¨]FR�oWN-]'o#a"i)XZe~adkJXZc¨fÁ]^cC`�z½\Q��o#o_NQX Ñ ��ÞhXZRy]^e_X®U�]^fÁU��Qfgo_X�`åPScÔoWNQX£RV]FcQX[{�]�¤
]^R�oWNQX�cQa�R_cQa"{Îk-]^e+o|aln�o_NQX�n�ade_XjR_o���M�NQX��dXZcQXZeW]Ff�]^R_R_�QY[khoWPgadc
PSR�oWN-]'o�{�X�U�]FfSUj�QfÁ]^o_X�]^c
X����QPgfSPg\Qe+PS�QY
oWXjY[kJXZeV]'oW�Qe+XlzTU�]^cQadk�¤¢]^Pge¥o_XZY[kJXZeV]'oW�Qe+Xlz

Tca
zÁ�ë]FcC`ÈUjade_e_XjRWkJadcC`hPgcQ�

qca
��{�P}oWNQad�ho~]^c�¤ÛNQX"]'o�U�]^k-]FUjPgoÀ¤)z

R_ayo_N-]^o�oWNQX¥o_adoV]Ff Ñ ��ÞAaln!RWXjcQRWPg\QfgX~]^cC`Af6]'oWXjc�o�NQX"]^o�PSR�ªZXZe+a[Pgc1o_NQXbU�]Fchalk�¤1]^PSeZ�
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Ë Pg�l�Qe+X��h�<MONQXbn6ale+XZR+o�oWPgfgX
MONQPSR�PgY[kQfSPgXZR�o_N-]^o8oWNQX Ñ ��ÞhXZR�]^o8oWNQX�n�ade_XZR+o Ñ a�ale�]^e_X�adcQf}¤~\JXjox{�XZXjc#oWNhX�U�]^cQadk�¤#]FPge�]^cC`~o_NQX Ñ a�ade�z)]^cC`
]^e_XbUVN-]^eV]FU�oWXje_PgªZX�`1\�¤£oWNQXme+XZR_PSR+o�]^cCUjX

rd
��]^cC`1n6aleOoWNQXmcQayR_cQa"{Êk-]^e+o"zC]FfgR_a[\�¤£oWNQXmR_�Qe_n4]dUjXme+XZRWPgR+o�]^cCUjX

rsoilc
��zL{|NQPgfgXyo_NQX�]'oWYyalR_kQNQXZe+XyPgRmalcQf}¤Än6XZXZfgPScQ�Ao_NQX�n�ale+XZR+o"z3i�P6]

Tca
]^cC`ÄoWNhX�]'oWY[adR_kQNQXZe_PSU�e+XZRWPgR+o�]^cCUjX

rafor
�

ô�õtö ÷¦øÏù|úÓø½ûhúÀüÏýçútýäûhþ|ÿ��Vü��hÿ��lû
ÆÔX�]FR_R_�QY[X#oWN-]'o¥oWNQXZe+XyPgR�]�ÇVi�PgX�{ên:]FU�oWade^Ç'z

viewfs
z�oWNC]^omPgRb`hXjíCcQPgcQ�1NQa�{êY#�CUVNÈaln<oWNQX�PScQUjalY[PgcQ�

R_NQade+o|{�]�ilX~eV]F`hPÁ]^o_PSadc�zJoWN-]'o�PgR�k-]^RWR_PgcQ�£oWNQX#U�]^cQadk�¤Ä]^cC`Ûe+X"]dUWNQPSch�®o_NQX#n6ale+XZR+o Ñ a�ade��|v�o�kQe_XZR_XZc�o�o_NQX
RV]FYyX¥n:]FU�oWade�PgR��QR_X�`1]FfgR_ayn�adeOo_NQX¥fSadcQ�~{�]Zi)X¥eW]d`hPÁ]'oWPgalc���qxo�PgR�]#n��QcCU�oWPgalcAalnTfSX"]^n�]^e_X¥PgcC`hX�Þ�z

LAI
zC]^R"Â

viewfs = exp(−0.5 ∗ LAI)

v�c®PgY[kQe+a'ilXZY[XZc�oÏ{Oal�QfS`£\LX|oWa~fSX�o�oWNQX|i�PgX�{/n:]FU�o_ale+RO\JX�`hPgèLXZe+XZc�oOn�ade�oWNQX�R_NQade+o�{�]Zi)X¥]^cC`®fgadcQ��{�]ZilX

ÍFØ



`hXZkJXZcC`AalcAo_NQX¥i)XZ�dXjo�]'oWPgalc�`hXZcQR_P}oÓ¤¢�
veg

���
ÆÔX®o_NQXZcæU�]FfSUj�QfÁ]'oWX®oWNQX®eW]d`hPÁ]'oWPgalc¨\Q�C`h�lX�oWR�R_XZk-]^eV]'oWXZf}¤Ôn�ale~o_NQX³U�]^cQalk)¤æ]^cC`åo_NQX£oÀ{OaÛk-]FetoWR#aln�o_NQX
n�ade_XZR+o Ñ a�ade��

� � ­�¯m°ä¼�µ~¹	�A±A¼<°�ájµ~¹ áZ¹ °8¸³­�´�µ~áZà
MONQXmo_XZY[kJXZeW]^o_�Qe_XmXji)adfg�hoWPgalc1PgR�R_adfgilX�`1PgY[kQfgPSUjP}oWf}¤)zCn6ale�X"]dUWN1ilXZe+oWPSU�]^fTUjadfg�QY[c1PSc
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