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l�sP_hb9i-ePw-�/b9sZ_�tXahb9�7b9wRgc_?^�_,�`e�npb9a?gh]�s�w-gh]Xb��/e´ijb:�mÑÒiub9ah^`°Pb�i#b9_�gh^`�/s�ghb²��eZa��/eZ_�g�eP�<gc]jb�eZ�:ePwXb²°±sP�mtXb9_9~XtjwRgh^`�<^Æg�^`wXk:ahb�sP_hb9_
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b9wj]XsPwXk*b9�7b9wRg�e��?{�Ô�Ñ ¸P¹ � ^mw 	´eZwjw´lj�`^`kFq Ä lX_hb:ac°±s�gheZah�Z~X�,tX_�ghac^�sj|ÅÌpeP�/dXsPah^`wjµGOBacb:nBb:a,�/b9sZ_�tXahb9�7b9wRgc_?n?^mgh]¡sPwXi-n?^mgh]jeZtug
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Ìp]´tjaFkF]j^`�m�[~ul´� ¸ { ��s�g?Îpiu�/ePwRgheZw#sPwXi#l´��{ ¸ ��s�g�\÷ePacePwRghe�|YL[Z�þ®þÆ¦®¥�\- �¥�¢/�¡ �ZPü:£ © ¸�¹Z¹ {:¬Ëk:eP�/dXsPahb�i�«P} ¹ wj� ^`ahaFsPij^`sPwXk*b
W�tuÓub9_ gcevgh]jb�_�wje�n Ñ[��acb:b²k*eZwXiu^mgh^`ePwX_9~X�/e�°´^mwXµ�gc]jb�_hwje�n?�`^mwXb���aheZ� ¹ ghe¡{ ¹P¹Z¹ �#| sj| _9| �[|BsPaheZtjwXi#\2aceP�v_�]/|B�XePa�svk:�meZtXiu�`b9_c_
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l�sP_h^`_9|�»�e�npb9°Pb:a�~Es�w�bH�RtXs�gh^`ePw�k:s�w�l�bHijb:ac^m°Zb9iogce-ahb9�`s�ghb�gh]jbHkF]XsPwjµPb7^`w+_htjah��sPk*b/s��`lfb9iue#ghe#gc]jbvkF]Xs�wjµZb�^`w+^macacsZiu^�s�wXk:bP|
\ ]X^`_?iub9ah^`°�s�gc^meZw#k9s�w-l�b���eZtjwXi³��aheZ� bZ| µ�|Yb÷ü:¥f¤�c:þmü © {�ªPª N�¬Es�wXi�^mg,ahb�_�tj�mgc_ ^`w#gh]jb���eZ�m�`e�n?^`wjµ/µPb:eZ�/b*ghac^�kÅ_hb:ac^mb�_:|
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n?]Xb:acbÅwje�n �,���ù_�gcsPwXij_p��ePaBgc]jb²s��`l�b�iue7�����B~ 	v^�_Bgh]jb�s�gc�/eZ_hdj]jb:ac^�k�acb�WXb�kºgFs�wXk:bÅs�w�i³��^`_pgc]jb²_�tjah��sPk:b¼sP�mlfb9ijeX|6\ ]jb
b �RtXs�gc^meZw�µZ^m°Zb9_pgh]jb�^`ahaFsPij^`sPwXk*b¼b:wj]�s�wXk:b:�/b:wRg,iutjb¼ghe7gc]jb�s��`l�b�iue/e��4��~uacb:��s�gh^`°PbÅghe7gc]jb²�:b9ahe/s��`l�b�iueX|6ÎW°R^�iub9wZgc�m�Z~js��`l�b�iue
�����r^�_B�7eZahb¼k*eZ�7dX�mb:Ó7gc]Xs�w�eP�9ePwjb¼�,���B|j\ ]jb�s�gc�7eR_�dX]jb:ac^`k�ahb�WXb9k*gcsPwXk*b¼_�]jeZtj��iHlfbÅq´wje�n?wE~´n?]j^�kF]³^`wHgctjacw�iub9d�b9wXij_BePw
gc]jbH_�gcs�gcb/e��Wgc]jbHs�gc�/eZ_hdj]jb:acbP|��oeZahb9e�°Pb:a�~Ës��`l�b�iue-^`_�wXe�g�s�ghac^m°´^�s��6dXsPacsP�7b:ghb9aÅgce-l�bHiub:ghb9ah�/^`wjb9iË|/ÍÒg�iub9d�b9wXij_�eZw�gc]jb
b:�fb�kºgc^m°Zb¼sPahb�s�s�w�iH^mgc_ ]jeZ�7eZµPb9wjb:^mg��P|<ÍÒ�÷nBbÅsPahb¼^mwRgcb:acb9_�ghb9i³^mw³gh]jb²sP�mlfb9iue���ePa _hd�b�kºghaFs��Ë�����/b�sP_htjahb9�/b:wRgc_9~Pgc]jb�b*��b9k*gh^`°Pb
sPahb�s�^�_/iu^Æ��b:acb:wRg/^Æ�¼k*eP�/dXsPahb�i�ghe�gh]Xb#sP�mlfb9iue+b9_�gh^`�vs�gcb#iub9ah^`°Pb�i���aceP� d´�RaFs�wXeP�/b*gcb:a7�7b�sP_htjacb:�/b:wRgc_�e���acb�W�b9kºgcb9i�s�wXi
µZ�meZlXs��4�/b9sZ_�tXahb9�7b9wRgc_9|²Í�w¡gc]jb/�`s�g�ghb9a²k:sP_hbP~Ë^mg²^`_¼lXsZ_�b�i�eZw¡�/b9sZ_�tjacb:�/b9wZgF_�s���b9kºgcb9i�g��RdX^`k9s��`�m�ol´�¡_h�vs��`�4sPwXi�tXwRlXaheZqPb:w
sPahb�sj~�n?]jb9ahb�sP_¼_�dfb9k*ghaFs��<�7b�sP_htjacb:�/b:wRgc_¼iutjac^`wjµ#_hwje�n Ñ�k*e�°Zb:a,�vs±�olfb7s��fb�kºghb�i�l´��s�w+s�acb9s³e��W} ¹ q´�����7ü \��� ¥�ý®¨Xü*£vü*ý¼ �þmÿ
© {9ªZª�N�¬®­*|÷�8wjeZah�vs��´n s±�²ghe²iub:ghb9ah�/^`wjb gh]jb?b:�fb�kºgc^m°Zb,s��`l�b�iue�^`_<gce�k*eP�/dXsPahbpgh]Xb?�7b�sP_htjacb:�/b:wRgc_6ijtjah^`wjµ²_hwje�n ÑÒk:e�°Pb9ahb�i²s�wXi
_hwje�n Ñ[��ahb9b�k:ePwXiu^mgh^`ePw�_�gce-b9_�gh^`�/s�ghb7]je�nL��tXkF]¡gc]jb/^macaFsPiu^�s�wXk:b�^`w+_heP�/b7�meuk9s�gh^`ePw�^`_¼^`wXk*acb9sZ_�b�iol´�ogh]Xb/_hwje�n²|�»�e�npb9°Pb9a9~
gc]j^�_Tb:wX]Xs�wXk:b:�/b:wRgW^�_TdXahb�k*^�_�b9�m��gh]jb������+^mw/gc]jb,b �Zt�s�gh^`ePw-{Z|<\ ]´tX_Tgh]jb,dXaheZlj�mb9��eP�Es��`l�b�iue��,���+lfb9k:eP�/b9_T�Pn?]j^�kF]/k9s��/b
¯�ac_�g�kF]j^�kFqPb:w�ePa?b9µPµZ��g��´d�b²eP�<_h^ÆgctXs�gc^meZw �j^`w#gh]j^�_?k:sZ_�b²��n?]X^`kF]-k:sP�7b¼¯XaF_�g��,�`l�b�iueH�,���DePa,���mlfb9iueR�"!
Ä wXbÅeP�Ëgh]jb�k*eZ�7dX�m^�k:s�gh^`ePwX_p^mw³gh]jb�iub:¯Xwj^mgh^`ePw³eP�÷s��`lfb9iue7�,���r^�_Wgh]Xs�gpgc]jb¼s�gh�/eZ_hdj]jb9ah^�k,acb�W�b9kºgFs�wXk:bÅ_h]jePtX�`ivlfb�q´wje�n?wE|

�<^`µPtjacbrÔD_h]je�n,_³gh]jb�acb�WXb�kºgcsPwXk*b+sP_-sD��tjwXkºgc^meZw eP��n s±°Pb:�`b:wXµ�gh]z��ePa�gh]jacb:b�iu^m�fb9ahb9wZg�k:ePwXiu^mgh^`ePw�_:| �<^`ac_�gos�b:aceZ_heP�mÑ[��ahb9b
s�gh�/eZ_hdj]jb9ahbo^�_H_h]je�n?w8n?^Ægc]8g�npereZ�:eZwjb�s��/ePtXwZgF_vs�wXi5gc]j^`aci ��lj�mtXb�­/�`^mwXb�^`_³n?^Ægc]zs�lX_hePaclj^`wjµrs�b9aheR_�eZ�`_9|z\ ]jb¡_hd�b�k*^m¯�k
sP�/ePtjwRg,e��TsPb:aceZ_heP��_p^�_?wjePg�^`�7dfePahgcsPwRg,]jb:acbP~ugc]jb�djtXahdfeZ_hb²e��<gh]jb�¯XµPtjacb²^�_,_�^`�/dj�`�³gcev^m�`�mt�_�gcacs�ghb²gc]jb���sPk*g,gh]Xs�g,gh]Xb�_�wXe�n
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\ ]Xb�s��`l�b�iuev^ÆgF_�b9�Æ�6^�_,wjePg�s7ghac^m°´^�s��E�/b�sP_htjahb�sPwXi-iub:dfb:w�ij_,eZw�gc]jb�b:�fb�kºgh^`°Pb�sPahb�s7^mw2W�tjb:wXk:^mwXµvgh]jb��7b�sP_htjacb:�/b:wRg,tX_hb9i
gce�iub9ah^`°Pb�io^mg9|��÷^`µPtXahb �³_h]je�n,_�s�_hk9s�g�gcb:aÅdj�mePg¼eP�6g�npe#s��`l�b�iue³b�_�gc^m�vs�ghb9_9~fl�ePgh]¡^`w 	ue´iXs�wjq´�´� �sX|�Í�w��RÑ�s�Óu^�_,^�_¼_h]je�n?w-gc]jb
aFs�gc^me#e��pahb�WXb9k*ghb9i¡ghe-µZ�meZlXs��4^`ahaFsPiu^�s�w�k*bP~��/b9sZ_�tXahb�i�l´�-gh]jbvd´�´aFs�wjeZ�7b:ghb9aÅ^`w 	ue´iXs�wjq´�´� �sX|�\ ]jb7acb�WXb�kºghb�i�k:eP�/dfePwjb9wZg²^�_
�/b�sP_htjahb�i�l´�7iue�n?w´nBsPacij_4dfeP^`wRgh^`wjµ²^`wX_�gcahtX�7b9wRg9~Z_he�gh]Xb,^mw WXtjb:w�k*^`wjµ�s�acb9s¼^�_TaFs�gh]Xb:aT_h�/sP�m�[| Ä w�gc]jb,ePgh]jb9aT]Xs�w�iË~P^`w/Ó´ÑÒs�Ó´^�_
^�_,k:ePacahb�_�dfePwXij^mwjµvsP�mlfb9iue/gc]Xs�gÅ^`_?l�sP_hb9i#ePwo\ Ä � 	-« N ¹ wj��ahb�WXb9k*gh^`°R^mg��³�/b�sP_htjahb9�/b:wRgc_ n?]jb9w�sPk9k*ePaFiu^`wjµ7ghe/gc]jb�sPk*ghtXsP�
	�� R Ä yz�7b�sP_htjacb:�/b:wRg�^`w 	´euijsPwjq´�R���s/gc]jb:acb�n sP_�k:�meZtXi´Ñ[��ahb9b�s�w�io_�wje�n Ñ�k*e�°Zb:acb9i#k*eZwXiu^mgh^`ePwX_9| �oeZahb9e�°Pb:a�~jsvacb:��s�gc^meZwX_�]X^md
n sP_Å��eZtjwXi�l�b:g�npb9b:w�k*�`b9s�ahÑ�_�q´�o\ Ä � 	¡�7b�sP_htjacb:�/b:wRg²s�wXi��/b9sP_htjacb9i�_�wje�n�iub:dugc]E|/\ ]j^`_�^�_�lXsZ_�b�i¡eZw¡µPac^�ijiub9i+\ Ä � 	

dXaheuiutXk*gve��/{*ÓË{P| ¸ Ô¡iub:µZahb9b9_9~p_he+^mg³k:sPw�^`wXk:�mtXijbo°Pb:ac�r]jb:ghb:acePµZb:wjb9ePtX_/_htjah��sPk*b�_:|8\ ]j^�_v�/b*gc]jeuiueP�`ePµZ����eP�`�me�n,_7gc]jbo^`ijb9s
eP� © ��|<��aheZ�`s-b:g7s��[|`~÷�vs�w´tX_ck*ac^`dug�_htjlj�/^Æghghb�i�ghe	��
��²~ ¸�¹Z¹ «�¬Ò~2n?]Xe¡iub:°Zb:�`ePdfb9irso_hwje�n s��`l�b�iue¡sP�mµZePac^Ægc]j� ��eZa�_cs�ghb9�m�`^mghb
����acb*gcah^`b:°�s��÷�/b*gh]Xe´iE|¼\ ]jb��/b9sP_htjacb:�/b:wRgF_�s�acb²g��´dj^�k:sP�m�`��lfb*g�nBb:b9w ¹ | ÔHsPwXi ¹ | �j~fn?]j^`�mb�gh]Xb�s��`lfb9iue�b9_�gh^`�/s�ghb²��aceP��gc]jb
d´�´aFs�wjeZ�7b:ghb9aT�/b9sP_htjacb:�/b:wRgF_T^�_W_h�´_�ghb9�vs�gh^�k:sP�m�`�7�`sPahµZb:a�|2Í�wHgc]jb�wXb*Ó´gB_hb9k*gh^`ePwv^mgBn?^`�m�flfbÅ_h]je�n?w/gh]Xs�gpgc]jb�b�_�gc^m�vs�ghb,��eZaTgc]jb
s±°Zb:aFs�µZb�_hwje�nL_htjah��sPk*b7s��`l�b�iueX~�b�_�gc^m�vs�gcb9i-��aceP��gc]jb OBacb:nBb:aÅ�7b�sP_htjacb:�/b:wRgc_9~f^`_�s�lfePtjg ¹ | }X|�\ ]jb9ahb:��ePacbP~�s��`�2gc]jb9_hb�gc]jacb:b
sPdjdjaceZsZkF]jb9_ gce�b�_�gc^m�vs�ghb�gc]jb/s��`l�b�iue³acb9_htj�mg¼^`w¡iu^m�fb9ahb9wRg¼°�s��`tjb�_:~�n?]j^�kF]¡^�_��/eR_�gc�m�-b*Óudj��s�^`wjb�i�l´�#gh]jb/iu^m�fb9ahb9wXk*b�_�^`w�gc]jb
b:�fb�kºgc^m°Zb�sPahb�sj|
�<^`µPtjacb �/_h]je�n,_,s³�/e´ijb:�÷_h^`��tj��s�gc^meZwoe��Ws��`lfb9iue³�����8s�µRs�^`wX_�gÅnBs±°Zb:�`b:wjµPgh]#��ePa���ePtja¼iu^Æ��b:acb:wRg�s��`l�b�iueH°�s��`tjb9_9| O sP_hb9i

eZwvgh]Xb¼b �RtXs�gc^meZw�{�^mg,_�]je�n,_Tgh]jb�aFs�gc^me�eP�2µP�`ePl�s��f^macacsZiu^�s�wXk:b,n?^Ægc]Hgc]jb�µP^`°Pb:w�_�tjah��sPk:bÅsP�mlfb9iue�ghe�gh]jb¼^`ahaFsPiu^�s�w�k*b,n?^mgh]#�:b9ahe
_htjah��sPk:b�sP�mlfb9ijeX~jsP_c_htj�/^mwjµ7^`w�gc]j^�_,_�^`��tX�`s�gh^`ePw-s�b:aceZ_heP�mÑ6s�wXi-k*�`ePt�i´ÑÈ��acb:b²s�gh�/eZ_hdj]jb9ahbZ|
	u^mwXk:b4gh]jbps��`l�b�iue,�,���B~9n?]j^`kF]�nBePtj��i¼l�bp_�^`�/^m��s�aËgce?eP�9ePwjb6�,�Å�p~±k:sPwjwjePg�lfbWiub:ghb9ah�/^`wjb9i��/b9sZ_�tXahb9�7b9wRg�ÑÒlR�RÑÒ�/b9sP_htjacb:�/b:wRg

l�sP_h^`_9~Ë^mw�gh]X^`_²xzyÏ_hwje�nLb:�fb�kºgc_�eZw+_htjah��sPk:b7����]�s±°Pb7l�b9b:wr_�gctXiu^`b9i�^mw�g�nBe-ij^Æ��b:acb:wRg²nBs±�u_9|��<^maF_�g9~Ëgc]jbvb:wj]�s�wXk:b:�/b:wRg
ijtjb¼ghe�gh]jb²_hwje�n²~´^È| bP|6s��`lfb9iuev�,�Å�rePw#s±°Pb:aFs�µZb�_hb:wX_hbP~´^�_Bk9s���k*tj��s�gcb9iH��aheZ� gh]jb 	´euijsPwjq´�´� �s�ijs�gFs���eZaBlfe�gc]#k:�mb�s�ahÑÒ_hq´�vs�wXi
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e�°Zb:aFk:sZ_�g?k*eZwXiu^mgh^`ePwX_9| 	ub9k*eZwXiË~jeZ�:eZwjb�s�wXi-sP�mlfb9iue³^m�/dXsZkºgc_���acb:��s�gh^`°Pb�gce/gh]jb�k*�`^m�vs�gceP�`ePµZ^`k9s��Ek*eZwXiu^mgh^`ePwX_F­BePw�_htjah��sPk:b����
sPahb�b�_�gc^m�vs�gcb9iË|YOBePgh]#e��<gh]jb�_�b²s�dXdjaheRsPkF]jb�_ s�acb¼iub�_hk:ah^`lfb9i#l�b9�me�n ^mwo_hb:dXsPacs�ghb�_�b�kºgc^meZwX_:|
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�<^`µPtjacb N#_h]je�n,_�s��`�T« ¸ }�wX� �/b9sP_htjacb:�/b:wRgF_7�Ès�g�Ç�ÉRÊ-acsPwjµPb7e�� �P«�Ñ��ZÔ³iub:µZahb9b9_F­?��aceP�%{P{*ÑÒ�Pb�s�aÅd�b9ah^`eui�s�g�	´euijs�wjq´�´���sj~

n?]Xb:w�sZk:k:ePaFiu^mwXµHghe�gh]Xb 	�� R Ä y ePl�_�b9ah°�s�gc^meZwX_�ghe�gFs��6k*�`ePt�iu^mwXb9_c_Å]�sPi�lfb:b9w��9b:ace³lfb*��eZahb/s�wXi�s��®gcb:a¼gh]jbv_ck:sPwE|�Í�w¡ePgh]jb9a
nBePaFij_9~Xk*�`b9sPa�Ñ�_hqR�#_�dfb9k*ghaFsHs�acb�_hb:�`b9kºgcb9iË| Ä w-gh]jb�ÓRÑ�s�Óu^�_?^�_Å_h]je�n?wo_�wXe�nÏsP�mlfb9ijeHb9_�gh^`�vs�ghb�i-��aceP� gh]jb7_�wje�n iub9dugh]2|,ÍÒgÅ^�_
l�sP_hb9iveZw�\ Ä � 	Hahb�WXb9k*gh^`°R^mg��v�/b9sZ_�tjacb:�/b9wZgF_psZ_pij^`_ck*tX_c_hb9iHlfb*��eZahbZ|6»,e�nBb:°Pb9a9~R^`wHgh]X^`_ k*eZwRghb*Ó´gBgh]jb²sZkºght�s���s��`l�b�iue�°�sP�mtjb�_
sPahb�wje�g ^m�/dfePahgcsPwZg�~Zn?]X^m�`bÅ]Xb:acb?gh]jb¼�vs�^`w³dfeP^`wRgp^�_Tgce�tX_hb,gc]jb�_�wje�nøiub9dugh]+��eZapb �ZtX^m°�s��`b:wRgc�m�7gh]XbÅ_hwje�nzs��`l�b�iue�^`wHÓ´Ñ�s�Óu^�_c­
eZwj�`�-gheo_�b9dXs�aFs�gcb�gc]jb/�7b�sP_htjacb:�/b:wRgc_¼^`wRghe�g�npe-k:sZ_�b�_ �Ëgc]jeZ_hb7n?^Ægc]+_hwje�nLeZw¡gc]jb/µPacePtjwXi¡s�wXi¡ghe#gh]XeZ_hb�n?^mgh]�_�wXe�n ÑÈ��acb:b
k:ePwXij^Ægc^meZwX_:|��jePa�l�ePgh]rk:sZ_�b�_:~2gh]jbv�/b9sPw�^macacsZiu^�s�wXk:b7^�_�_h]je�n?w+^mw�gc]jbvl�ePg�gceP��e��Bgh]jb/¯XµZtjacbP|³�XePa�^`wX_�gcs�w�k*bP~2gh]jb³�7b�s�w
^`acacsZiu^`sPwXk*b�^mwr_hwje�n Ñ[��ahb9b7k:ePwXiu^mgh^`ePw�_�^`_ ¹ | ¹Z¹Z¸P¸ «j~fn?]jb:acb9sZ_�iutjac^mwjµo_hwje�n�k:ePwXij^Ægc^meZwX_�^Æg²^�_ ¹ | ¹P¹R¸ �ZÔPªj|�\ ]Xb:w+gh]jb/aFs�gc^me-e��
_hwje�n�ghe¡_hwje�n Ñ[��ahb9bv�/b9s�wr^`acacsZiu^`sPwXk*b7gcb:�`�`_�tX_�]Xe�n���tXkF]ù_hwje�n�^`wXk:ahb�sP_hb9_�gc]jbH^`ahaFsPiu^�s�w�k*bP|-\ ]j^�_�aFs�gc^meo^�_²gc]jb³s±°Zb:aFs�µPb
sP�mlfb9ije��,�Å�p~ËsZ_¼ijb*¯Xwjb�i�^`wogh]Xb7b �RtXs�gc^meZwù{P|¼Í�w¡ePgh]jb9aÅnBePaFij_9~Xgc]jbvs±°Pb:aFs�µZb²_�wje�n b9wj]XsPwXk*b9�7b9wRg¼^`w 	´euijsPwjq´�´� �sv^�_7{P|`{9ª
eZaÅ{�ª��³|4ÍÒ�<s�ahb�s��`^`_�gh^�kÅ°±sP�mtXb���eZapgc]jb²s�gc�7eR_�dX]jb:ac^`kÅacb�WXb�kºgcsPwXk*bÅ^`_?sZ_h_htj�/b9iE~Rn?]X^`kF]�^`_?sPaheZtjwXiH« ¸ }7wj����ePa?s7acs�gh]jb9aBk:�mb�s�w
s�gh�/eZ_hdj]jb9ahb�s�lfePtjg ¹ | }X~js�w#b9_�gh^`�vs�gcbÅ��eZa�s±°Pb9acsPµPb�sP�mlfb9ije7eP� ¹ | }/^�_ ahb�_�tX�Ægcb9iË|
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ALBEDO FROM SNOW DEPTH

mean=  0.002230 mean=  0.002659

RAF= 1.19

324 nm irradiance
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òßºí*ì��Èë�
���ðFà9â´êZñ î�ñòà�âZëFö

\ ]Xb¼wXb*Ó´g ¯XµPtjacbv���<^`µPtjacb¼ªR­B_�]je�n,_Bb:ÓusZkºgc�m�³_h^`�7^`��s�a?s�wXsP�m�u_h^`_9~´ljtug,wje�nÐePwj�`�vgh]XeZ_hb¼�/b�sP_htjahb9�/b:wRgc_ s�acb¼^mwXk:�mt�iub9i³gh]Xs�g
]�s±°Pb�]XsZi-ghePgcsP�<k:�meZtXiu^`wjb9_c_,eP� NHeukºgFsP_,lfb*��eZahb7s�wXi¡s��®ghb9a�gc]jb/_hk9s�wE|-R�e�nÏgh]jb/ijs�gcsHsPahb�°Zb:ac�#_ck:s�g�gcb:acb9iË~�_�^`wXk:b�gh]Xb�gce�gcsP�
k:�meZtXiu^`wjb9_c_�sP�meZwjb²^�_�wjePgÅsvµZeReui-^`wXiu^�k:s�ghePaÅe��4gh]Xb�k*�`ePt�i-ePdugc^`k9s��2dXaheZd�b9a�gc^mb�_:|,»�e�npb9°Pb:a�~j^`w-gh]jb7s±°Pb9acsPµPb²_�b9wX_hb²gh]jb�_�wje�n
b9wj]XsPwXk*b9�7b9wRg�k9s�w+l�b/b9_�gh^`�vs�gcb9iË| R,e�n gc]jbvs��`l�b�iueo�,���zijtjah^`wjµ#e�°Pb9ack9sP_�g¼k*eZwXiu^mgh^`ePwX_¼^�_�]j^`µP]jb9a/�Ès�lfePtug � ¹ �7­Åijtjb7ghe
gc]jb²^`wZgcb:aFsPk*gh^`ePw³lfb*g�nBb:b9wo_�tjah��sPk:b²s�wXi#k*�`ePtXiX_:~u^[| bZ|4gh]jb�s�gh�/eZ_hdj]jb9ah^�k¼ahb�WXb9k*gcsPwXk*b¼^mw#gc]jb²bH�RtXs�gh^`ePw+{¼^�_ ^`wXk*acb9sZ_�b�i�iutXb�ghe
gc]jb�k*�`ePt�ij_:|
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ALBEDO FROM SNOW DEPTH

mean=  0.000936 mean=  0.001605

RAF= 1.71

324 nm irradiance
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Í�w7gc]j^`_6_hb9k*gh^`ePwE~�gh]jb?acb9_htj�mgc_4e��feP�9ePwjb?s�w�i�sP�mlfb9iue�^`w2WXtjb9wXk*b�_4^mw7gc]jb?_�tjah��sPk:b?�,��~Zk*eP�/dXsPahb�i²gceÅgc]jb,s±°Pb9acsPµPbWk:ePwXij^Ægc^meZwX_

��ghevgc]jb�iXs�^`�m�#k*�`^m�vs�gceP�`ePµZ�u­*~Xs�acb²djacb9_hb:wRghb�iË| \ ]jb�s�dXdjaheRsPkF]�gheHdXaheuiutXk:b�gh]jb�^macaFsPiu^�s�wXk:b¼gh^`�7b�_�b9ah^`b9_,s��fb�kºgcb9i-ePwX�m�#l´��s
µZ^m°Zb:wo��sZkºgcePa¼]XsP_Ål�b9b:w+iub9_ck*ac^mlfb9i�^mw+iub*gFs�^`�<^`w�gc]jb�¯XwXs��4acb:dfePahg�e��Wgh]jb7xzy ¸ |m{Z|¼\ ]X^`_�_cs��/b�sPdjdjaceZsPkF]-^�_¼wje�nLs�djdX�m^`b9i
sPwXi�gh]jbÅ_�dfb9k*ghaFs��u�/b9sZ_�tjacb:�/b9wZgF_6_�b9�mb�kºgcb9i���ePa6gc]jb,s�w�s��`�´_h^�_4npb9ahb?_h^m��tj�`s�ghb�i���eZa6gh]Xb?b:wRgh^`ahb²{Z{*ÑÒ�Pb�s�a<d�b9ah^`eui�n?^mgh]Hij^Æ��b:acb:wRg
^`wjdjtjg#ijs�gcsrk*eZ��lj^`wXs�gh^`ePwX_9|�\ ]Xb�wjb9k:b9_c_hsPah�D^mwjdXtug�°�s�ac^�s�lj�`b9_7gceùahb�k*eZwX_�gcaht�kºgvgh]Xb��/b9sP_htjacb:�/b:wRg³k9s�wølfb¡iub:wXe�ghb�i8l´�
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b�sPkF]�^`ahaFsPiu^�s�w�k*b/�/b9sP_htjacb:�/b:wRg�sPahb7��ePac�/b9irsZ_²iub9_ck*ac^mlfb9i�^`w�gh]Xbv¯XwXsP�Tahb9d�eZa�g�eP�?xzy ¸ |`{P| 	u^m�/^`�`sPah�`�P~÷gh]jb³^mwjdXtug�ijs�gcs
wXb:b9ijb9i+gheob�_�gc^m�vs�ghb/gh]XbH^macaFsPiu^�s�wXk:b7��aheZ� gh]Xb³ijs�^`�`��k*�`^`�/s�gheZ�meZµP^`b9_�s�acbHiub:wXe�ghb�i+lR�5� � �
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 � ­/k*eZwX_�^�_�ghb:wRgc�m��djaheuiut�k*b9_/^`acacsZiu^`sPwXk*b
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k:�m^`�vs�gceP�`ePµP�Z|<\ ]Xb�ijs�^`�m��k*�`^m�vs�gceP�`ePµZ�7eP�<b�sPkF]�^mwjdXtug,°�s�ac^`sPlj�mb¼n sP_Bb9_�gh^`�vs�ghb�i���aheZ��gh]jbv{Z{*ÑÒ�Pb9sPaBiXs�gcsX|6�jePa ^`wX_�gcs�w�k*bP~´��eZa
eZ�:eZwjb gh]jbÅijs�^`�m�7k*�`^m�vs�gheP�`ePµZ��°�s��`tjb,eZw/iXs±�³{9« ¹ nBsZ_Tk:sP�`k:tj�`s�ghb�i7sZ_4gh]Xb�s±°Pb9acsPµPbWeP��gh]jb,eZ�:eZwjb?�/b9sP_htjacb:�/b:wRgF_4ePwvijs±�³{�« ¹
��aceP��{9ªZª ¹ ghe ¸P¹P¹Z¹ |���ePacb:e�°Pb9a9~usHÔ�ÑÒijs±���/e�°R^`wjµPÑÒs±°Zb:aFs�µPb,¯X�Ægcb:aÅnBsZ_,s�djdX�m^`b9i�ghe�_��/e´e�gc]oePtug?gc]jb�_�ghacePwjµZb9_�g,_�]jeZa�ghÑÈgcb:ac�
°�sPah^�s�gc^meZwX_:|
�<^`µPtjacbr{ ¹ _h]je�n,_/gc]jboahb�_�tX�ÆgF_/��ePa³« ¹ Ô�wj� ^mwø��djah^`�[|�\ ]jboeZ�:eZwjboahtXwÏ��ahb�iX­7^�_HµPb9wjb:aFs�gcb9i�n?^Ægc]8gh]jbo^`wjdjtjg#_hb*gHe��
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�� ­�^`_7tX_hb9iË| Ä wrgc]jb#�ZÑ�s�Óu^�_²gc]jb:�ùsPahb#_�]je�n?w

acb:��s�gc^m°Zb7ghe-gh]XbHijs�^`�m�+k*�`^m�vs�gheP�`ePµZ�P|H�XePa�^`wX_�gcs�w�k*bP~÷ePw+gh]X^`_�s�Óu^`_9~Egc]jbveP�9ePwjb/actjw�^`_�gc]jbHaFs�gc^me-e��?_h^m��tj�`s�gh^`ePwX_�n?^mgh]�gc]jb
iXs�gcs�_�b:gc_pe��p��� �

� ��� 
 � � 
 � ­ps�wXi�� � � � ��� 
 � � 
 � ­*|6Í�wvgh]jb¼tjdjdfb:a �`b*�®g?k*eZahwjb9aWeP�Ëgh]jbÅ¯XµPtXahb¼_�eZ�7b¼_�gFs�gc^`_�gh^�k:_Bs�acb�_h]je�n?wE|6\ ]jb
sP�/dj�m^mght�iub�eP�4b�sPkF]-��sZkºgheZa,^�_�k:sP�`k:tj��s�ghb�iosP_����vs�Óu^`��tj�7ÑÒ�7^`wj^`��tj�H­��±�/b9sPwoe��4gh]jb�acs�gh^`eZ_?eP�4gh]jb�b:wRgh^`ahb�ijs�gFsj~X^`wXiu^�k:s�gh^`wjµ
gc]jbH�vs�Óu^`��tj��dfeZ_c_�^`lj�`bv°±sPah^�s�lX^m�`^Æg���^mw�iutXk*b�irl´�¡b�sPkF]+��sPk*ghePa�~<n?]j^m�`bvgc]jb³_�gcs�w�ijs�aFi�iub:°´^�s�gh^`ePw�µZ^m°Zb9_�s-�/b9sZ_�tXahbveP�Bgc]jb
°�sPah^�s�lj^`�`^Æg��oeZw+s±°Zb:aFs�µPb�_�b9wX_�bZ|�Í�w�gh]X^`_²sPwXs��`�u_�^�_:~Ëb9°Pb9ah��_h^mwXµP�`b��/b9sZ_�tXahb9�7b9wRg¼^�_�^mw�k*�`tXiub9iE~2n?]jb9ahb�sP_�gh]jbHk:ePacahb�_�dfePwXij^mwjµ



°�sP�mtjb�_?^`wodXs�acb:wRgh]Xb9_hb9_,sPahb�k9s���k*tj��s�gcb9i���aheZ� gc]jb��/ePwRgc]j�m�#�/b9sPw#^`acacsZiu^`sPwXk*b²ijs�gcsX|BÍÒgÅ^`_�wje�gcb9i�gh]Xs�g�gc]jb²Ó´ÑÒs�Óu^`_ ^�_,wjePgÅs
_�ghac^�kºg?gh^`�/b�s�Óu^�_:| Ä �9ePwjb¼gh^`�/b�_�b9ah^`b9_ ^�_,sZiu°�s�wXk:b9i�lR�#s7�`sPµ7eP� � ¹ ijs±�u_:~j_h^m�/dj�`�HgceH_�b9dXs�aFs�gcbÅ^mg,��aceP� gc]jb�k*eZahacb9_hdfePwXiu^`wjµ
sP�mlfb9ije�ijs�gcs¡sPwXi�gce¡lfb*g�gcb:a7^m�`�`tX_�gcacs�ghb³gh]jb-iu^m�fb9ahb9wXk*b�_�lfb*g�nBb:b9wrgh]jb9�-|+ÍÒ�¼s�_�gcah^�kºg7gh^`�/b�s�Ó´^�_�nBsZ_�tX_hb9iË~Tgh]jb9�+nBePtX�`i
e�°Zb:ac�`sPdE~´_�^`wXk*b�gc]jb:�#s�acbÅl�sP_hb9i�ePwo_hsP�/b¼^`acacsZiu^`sPwXk*bÅ�/b9sP_htjacb:�/b:wRgF_ ^mwo�,dXah^`�È|
ÍÒgWk9s�w7l�b,_hb:b9w7gh]Xs�g6gh]jb?eZ�:ePwXb*ÑÒ^mwXijtXk*b�i�°�s�ac^`sPlj^`�m^mg���^`w/��djac^m�j^�_4��t�kF]/_�ghacePwXµPb:a<gc]Xs�w�gh]jb,_htjah��sPk:b sP�mlfb9ije²b*��b9kºg�|÷Í�w7gc]jb

« ¹ Ô,wj� ^macaFsPiu^�s�wXk:bT�/b9sZ_�tjacb:�/b9wZgF_2^`w/�,djac^m�[~�sÅ°±sPah^�s�lX^m�`^Æg���eP��s��`�/eZ_�g ¸ N ¹ � k9s�w�lfb k:s�t�_�b�i�l´��eP�:eZwjbP~�n?]X^m�`bp^`w/s�w�s±°Zb:aFs�µPb
_hb:w�_�b�^mg ^�_?s�lfePtjgÅÔ ¹ �³|4Í�w#�7eZwRgh]j�`�H�/b9sPw�^`ahaFsPij^`sPwXk*b�_Wgc]jb²k*eZahacb9_hd�eZwXiu^`wjµ�°�sP�mtjb�_?s�acb²ªP«���sPwXi#«ZÔ��³~uacb9_hd�b�kºgc^m°Zb:�`�P| OB�
k:eP�/dXsPah^�_�eZwE~�gh]Xbv°±sPah^�s�lX^m�`^Æg��¡^mw+gh]XbH« ¹ Ô�wj� WXtuÓ�k:s�t�_�b�i¡l´�ogc]jbHs��`l�b�iueob*��b9k*g�^`_�ePw�s±°Pb:aFs�µZb�« � ^`w+�/eZwZgc]j�`���mb9°Pb9�`_9~
lfb:^`wjµvs�lfePtjg�s�g?�/eZ_�g�ª��³|
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IRRADIANCE AT 305 NM

Albedo_amplitude =>   0.15  (0.09)

Albedo_std =>              0.03  (0.03)

Ozone_amplitude =>    2.79  (0.93)

Ozone_std =>               0.49  (0.35)

Ozone
Albedo
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�<^`µPtjacbH{Z{�^`_Åe�gc]jb:acn?^�_�b�_h^`�7^`��s�a,gceHgc]jb��<^`µPtjacbH{ ¹ ~�lXtugÅwje�n�gc]jb�acb9_htj�mgc_,��ePa��¡s±�#sPahb�dXahb�_�b9wZgcb9iË|�ÍÒg¼^�_,b9°R^�iub9wZgÅgh]Xs�g
gc]jb�sP�mlfb9iuevb:�fb�kºg,^�_,��tXkF]o_�gcaheZwjµPb9a9|T�Bg 	ue´iXs�wjq´�´� �s/_hwje�n��7b9�ÆgF_?g��´dj^�k:sP�m�`�³iutjac^`wjµ ��s±�P~Xljtug,gc]jb:acb�k:sPw#lfb�s7gcb:�/d�eZacsP�
°�sPah^�s�lj^`�`^Æg��/e��<_�b9°Pb:aFs��fnBb:b:qu_9|<\ ]Xb�sP�mlfb9ijeX~Rgh]jb9ahb:��ePacbP~´]XsZ_W^mgc_?_�ghacePwjµZb9_�gpb:�fb�kºg ^mw ��s±�P~usPwXi³k9s�w³^`wXiut�k*b�s�°�s�ac^�s�lj^`�m^mg��ve��
e�°Zb:a ¸ { � ^mw��/eZwZgc]j�`�#�/b�s�wo^`ahaFsPiu^�s�w�k*bH��sPl�eZtug ��� eZw�s±°Pb9acsPµPb�­*|B\ ]X^`_Åb*��b9k*gÅ^�_?��tjahgh]jb9aÅb9wj]XsPwXk*b�ios�gÅ« ¸ }Hwj�-~fn?]jb:acb



^mg?^`_ sPl�eZtug ¸ ��� ��wXe�g?_�]je�n?wf­º~´^mw-sPk9k*eZacijsPwXk*b�n?^Ægc]Hgh]Xb¼n s±°Pb9�mb9wjµ�gc]uÑ�iub:dfb:wXijb:wRgps��/dj�`^m¯�k:s�gh^`ePw³eP�2^`ahaFsPiu^�s�w�k*b�iutXbÅgce�gc]jb
_hwje�n���bP| µX| b÷ü:¥f¤�c:þmü © {�ªPª�N�¬®­*|

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

1990 1992 1994 1996 1998 2000 2002

Irr
ad

ia
nc

e/
cl

im
at

ol
og

y

YEAR

IRRADIANCE AT 305 NM

Albedo_amplitude =>   0.31  (0.21)

Albedo_std =>              0.08  (0.07)

Ozone_amplitude =>    1.63  (0.62)

Ozone_std =>               0.32  (0.21)

Ozone
Albedo
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