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«-¬a¯®�°f±³²Y´aµr¶¸·¨¹�º ¹S»L.´j¼�,½hµ&¼h¼�¬¾�¿f´a¹�µr¶¸µ ±8À_µrÁo�¿�Â$¹�,½�Ã&µ&¼�Är½�·ÆÅ�Ä8Á,Ça¹�.¹SÄ�´Èµt´¨ÇaÉ�ÂD,½�ÄrÅ�½�.¹�.µ&½�Á�¬
¼�ÄrÀ_º¸Á,¹S¼�¬aµ&¼4µ&½�¯½�.¶Ê,Ã�µr´j¼hÅ�Är½4¹�À_µrÁo{Ër,Ä¨Ìa.¹�·Èµr´aÌÈËr,Ä�¹�Á,ºÊ.´aÁo.¹,ÍtÎÆ�µrÌaÌ¾½�.¹�¹S¼�¬¾.¹��½�.¹�.µ&½�Á�¬Ï¼�ÄrÀ_º¸Á,¹hº¸´
ÁoÄ�´a´¾.Áo¼�º¸Ä�´�¼�Ä4Ì_µ&¼�µSÄrÂ$¹�,½�Ãr.Ì{Ð�ºÊ¼�¬{Ër,Ä8Ì¾,¼�º¸Á�°�Ñ%ÒL®�µr´aÌ�ÁoÄ�ÉÓÀ_¶Ê.ÉÔ.´Õ¼�º¸´aËS¼�.Á�¬a´aº¸Ö¨Ç¾.¹,Í!®�´¯¼�¬a�·r.µ&½�×&ØrØ�Ù
¼�¬¾IÉÔµrº¸´¯Å�Ä8Á,Ça¹�ÐLµr¹LÄ�´�¼�¬¾,½�ÉÔµr¶+Ì¾,ÅÚÄr½�ÉÔµ&¼�ºÊÄ�´�ÄrÅ�½�µrÌaºÊÄS¼�.¶Ê.¹�ÁoÄrÀD.¹,Û¾¶ÊÄ�µrÌaº ´¾Ë�À_¬¾.´aÄ�ÉÓ.´aµ8Û¨¼�¬¾YÜ�Ç¾½�ÄrÀD.µr´
Ër,Ä8Ì¾,¼�º¸ÁÝ°IÑlÒL®ÔÌaµ&¼�µ8Û-µr´_ÌÞ¹�.´a¹�º¸´¾Ë³ÄrÅ�µ&¼�ÉÓÄ�¹�À_¬¾,½�º¸ÁÝÐLµ&¼�,½{Ã�µ&ÀDÄr½{ÁoÄ�´Õ¼�.´j¼�Ð�ºÊ¼�¬\¹�À$µrÁoßËr,Ä8Ì¾,¼�º¸Átµr´aÌ
ÁoÄ�ÉÓÀ_¶¸.ÉÓ.´Õ¼�º ´¾ËÓ¼�.Á�¬a´_º¸ÖjÇa.¹,Í�±¨Ä�ÉÓ�½�.¹�Ça¶Ê¼�¹�µ&½�fÂ_½�ºÊoà_·�Àa½�.¹�.´j¼�.ÌÝº¸´�¼�¬¾�Å�Ä�¶¸¶¸ÄÐ�º¸´aË¾Í

áâ�tã6¤!¥/ä_åæ©ª¡/çG¤vèhé�ê�äa£ÕëGì�åYíÆä_è�¤l£ÕëGì$¢�©ª¤l¡V¤vè�îïì�¥�©�¤2é�ä_å�ä$ð�§8¤lñ�ä_ð

ò Ç¾½�º ´¾Ë ×&ØrØ�Ù Ð�{ÁoÄ�´Õ¼�º ´jÇ¾.Ìó¼�ÄïÉÓÄ¨Ìa.¶!¼�¬¾,½�ÉÔµr¶LÌ¾,ÅÚÄr½�ÉÔµ&¼�ºÊÄ�´_¹�ÄrÅ�½�µrÌaº¸ÄÝ¼�.¶Ê.¹�ÁoÄrÀD.¹,Ít¿fÇ¾½Sµrº¸ÉôÐõµr¹
¼�ÄöÌ¾,Ãr.¶ÊÄrÀ2µóÉÓÄ8Ì¾.¶�¼�¬aµ&¼{µr¶ ¶ÊÄÐ�¹�¼�ÄÏ½�.¶¸µ&¼�t¼�¬¾tµrº¸½¯¼�.ÉÓÀD,½�µ&¼�Ç¾½�tÉÓ.µr¹�Ç¾½�.ÉÓ.´j¼�¹¯¼�¬_µ&¼{µ&½�t½�.ÁoÄr½�Ìa.Ì
º¸´ó¼�¬¾{°�Ñ%Ò�®S¶ÊÄrË&÷�ø$¶Ê.¹S¼�ÄïÃr,½�¼�º¸Á,µr¶õ¬¾.ºÊË�¬j¼hÁ�¬aµr´¾Ër.¹hÄrÅ-¼�¬¾�½�µrÌ_ºÊÄß¼�.¶Ê.¹�ÁoÄrÀ+.¹.Ít«-¬a{ÉÓÄ8Ì¾.¶Lº¸¹�Â$µr¹�.ÌÏÄ�´
Àa½�,Ã8ºÊÄ�Ça¹�ÐLÄr½�ùSÌa.¹�Áo½�ºÊÂD.Ìhº¸´�úüû�ý�Íâ«�¬¾õÐ�Är½�ùSÐLµr¹!ÌaÄ�´¾�µr¹âÀ_µ&½�¼âÄrÅ+µ�±¨Ärù¨½�µ&¼�.¹�÷ªÜ�½�µr¹�ÉhÇa¹!¹�¼�ÇaÌa.´Õ¼âoþ¾Á�¬aµr´¾Ër
Àa½�Ä�ÿ�.Áo¼ÔÂD,¼ªÐL,.´G»�¬aµr¶¸ÉÓ,½�¹��Y´aº¸Ãr,½�¹�ºÊ¼æ·óÄrÅI«l.Á�¬a´¾Ä�¶ÊÄrËr·\µr´_Ì °�º¸.´a´aµÆ«%.Á�¬a´aº Á,µr¶��Y´_ºÊÃr,½�¹�ºÊ¼æ·rÍÞ°!,½�¼�º Á,µr¶
¬¾.ºÊË�¬j¼�Á�¬aµr´¾Ër.¹{ÄrÂ_¹�,½�Ãr.ÌÞÐ�º¸¼�¬\¼�¬¾tº¸´ÕÃ&µ&½�ÉÓ.µr¹�Ç¾½�.ÉÔ.´Õ¼{¹�·¨¹�¼�.ÉÔ¹�µ&¼Ý¿I´a¹�µr¶¸µ³µr´aÌ ÎÆ,¼�¼��,.¶¸¶Iµr´aÌ ¼�¬¾
ÁoÄr½�½�.¹�À+Ä�´_Ìaº¸´¾Ë4¶ÊÄ8Á,µr¶�¼�.ÉÓÀD,½�µ&¼�Ç¾½�fÄrÂ$¹�,½�Ã&µ&¼�ºÊÄ�´a¹�ÐL,½��Ça¹�.ÌÝµr¹-º¸´¾À$Ç¾¼õÀ_µ&½�µrÉÓ,¼�,½�¹-Å�Är½-¼�¬a�ÉÓÄ8Ì¾.¶/ú'×�ý�Í
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«-¬a-¹�,½�Ã8º¸Áo�Àa½�Ä�Ã¨º¸Ìa.Ì4Âj·h¼�¬¾-µrÇ¾¼�Ä�ÉÔµ&¼�º Á�Ä¨Áo.µr´¯¼�º¸Ì¾-¶ÊÄ�µrÌ_º¸´¾ËIÀa½�Ä�Ã¨º¸Ìa,½�ú��ý_¬aµr¹!ÂD,.´ÓÉÔµrº¸´j¼�µrº¸´¾.Ì¯µr´aÌ
oþ8¼�.´aÌ¾.Ì³ÌaÇa½�º¸´¾Ë�×&ØrØ�Ù�µr´aÌï¼�¬¾Ó¼æÐ�Äß´a,ÐKÉÓÄ¨Ìa.¶¸¹I«����Y¿hÍ��jÍ)Øóú �rý/µr´aÌ��âÜL±¾×&ØrØ��óú'Ù&ý/Ð�,½�ÔµrÌ_Ì¾.Ì�ÍS«�¬¾
¼�º¸ÉÓ�¹�,½�ºÊ.¹�ÄrÅâµ&¼�ÉÓÄ�¹�À_¬a,½�º¸Áf¶ÊÄ�µrÌaº ´¾Ë4Àa½�.Ìaº¸Áo¼�º¸Ä�´a¹�ú��ýlÐL,½��Ç¾À�Ìaµ&¼�.Ì�¼�Ä¯ÁoÄ�Ãr,½Y¼�¬a�·r.µ&½�×&ØrØ�Ù¨Í
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ÎÆ�ÁoÄ�´j¼�º¸´¨Ç¾.Ì�¼�ÄÔµr´aµr¶Ê·$�,f¼�¬¾�Ìaµ&¼�µ4ÄrÂ$¹�,½�Ãr.ÌÝº¸´{¼�¬¾�Ü�Ç¾½�ÄrÀD.µr´{Ër,Ä¨Ìa,¼�º¸Áf°IÑlÒL®�´¾,¼æÐ�Är½�ù$Í%��º¸Ë�Ç¾½�Óû
¹�¬¾Ä�Ð�¹�¼�¬¾õÂ_µr¹�.¶¸º ´¾�¶Ê.´aËr¼�¬�½�.¹�Ça¶Ê¼�¹�¼�¬¾½�Ä�Ç¾Ë�¬4×&ØrØ�Ù�Ä�´Óµr¶¸¶¨Ü�Ç¾½�ÄrÀ+.µr´SÂ_µr¹�.¶ º¸´¾.¹�ÁoÄ�´a´¾.Áo¼�º¸´¾ËI¼�Ä�¿I´a¹�µr¶¸µ8Í&�¾Är½
ÉÓÄ�¹�¼�ÄrÅ%¼�¬¾�Â_µr¹�.¶¸º¸´a.¹õ¼�¬¾fÐ�.º¸Ë�¬Õ¼�.Ìß½�ÄjÄr¼�÷ªÉÔ.µr´ß¹�Ö¨Çaµ&½��'ÚÎ)(+*Æ±-,õ¹�Á,µ&¼�¼�,½Iº¸¹õÄ�´ß¼�¬¾fÄr½�Ì¾,½-ÄrÅ.�0/¨ÙÓÉ¯É�Í

1â��2�¤l¡%¢r£Õ©43L¦!¢�©�¤l¡ ¢r¤Þ¢�ê�äó�5�76 é�î �98:8¯£�¤<;�ä_§¨¢

²�¶¸¹�ÄtÌaÇ¾½�º¸´aË ×&ØrØ�Ù Ð��ÁoÄ�´Õ¼�º ´jÇ¾.ÌÏ¼�Äï¹�Ç¾Â_É¯ºÊ¼�Ä�´Ïµß½�,Ë�Ç_¶¸µ&½SÂ$µr¹�º¸¹S¼�½�ÄrÀDÄ�¹�À_¬¾,½�º ÁÓÀ_µ&½�µrÉÓ,¼�,½�¹SÅÚÄr½4µr¶¸¶
°IÑlÒL®�¹�¼�µ&¼�ºÊÄ�´a¹�ÄrÂ$¹�,½�Ã8º¸´¾ËÓº¸´�¼�¬¾�®�°�±=(�ûfµr´aÌ>(��¯´¾,¼æÐ�Är½�ù¨¹hú?��ý�Í

�A@�� ���!
��������õ#%��������CBl���r�����



���������	��
������������������������������� �!
��!" ���������	�-
�������/����������������������� �!
��!"D#%�&���'����()�%*+���,�����

−75

−50

−25

0

25

50

75
Onsala − Simeiz, 2094 (km)

Rate (mm/yr): −0.6 ± 2.5

wrms (mm): 8.7

1990 1992 1994 1996 1998 2000 2002 2004 2006
−50

−25

0

25

50
Onsala − Madrid, 2205 (km)

Rate (mm/yr): 1.1 ± 1.0

wrms (mm): 11.2
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Onsala − Effelsberg, 832 (km)

Rate (mm/yr): −0.7 ± 0.6

wrms (mm): 2.8
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Onsala − Matera, 1887 (km)

Rate (mm/yr): −4.5 ± 0.4

wrms (mm): 4.6
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Onsala − Medicina, 1430 (km)

Rate (mm/yr): −3.5 ± 0.5

wrms (mm): 4.4
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Onsala − Noto, 2280 (km)

Rate (mm/yr): −5.5 ± 0.4

wrms (mm): 4.3
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Onsala − Ny−Alesund, 2388 (km)

Rate (mm/yr): 1.1 ± 0.5

wrms (mm): 4.6
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Onsala − Wettzell, 920 (km)

Rate (mm/yr): −0.6 ± 0.2

wrms (mm): 3.4

−50

−25

0

25

50
Onsala − Yebes, 2154 (km)

Rate (mm/yr): −1.0 ± 1.4

wrms (mm): 4.3

D<E�FHGCIKJML5N#OQPHRSJAT�EVUCJ#T�JAUCFXWKY[ZH\]RSJAI_^`PXW_EVZ5U]RaE�U[W_YCJcbdGCI_ZHefJgPXUhFHJiZkjkJiW_Eml�npoqOQraUCJiW4s&ZHI_tuN�v�YCZ`swUxPXIKJ#PXTVTybzGCIKZ5e$JAP5U
\]PHRSJAT�EVUCJARwliZ5UCU]JAl�WKE�U]F#WKZM{pU]R_P5TVP]N

|â� �58h}~� é�£�ä_¡�¥�ðß©æ¡��Ó¦�£�¤vñ�ä

ÎÆLº¸´ÕÃr.¹�¼�ºÊË�µ&¼�.Ì�¼�½�.´aÌa¹vº¸´�µ&¼�ÉÓÄ�¹�À_¬¾,½�º¸ÁâÐLµ&¼�,½�Ã&µ&À+Är½lÅ�Är½�¹�ºüþfÜ�Ç¾½�ÄrÀD.µr´�¹�À_µrÁo/Ër,Ä8Ì¾,¼�º¸Á�¹�¼�µ&¼�ºÊÄ�´a¹v¼�¬_µ&¼
µ&½�õ.Ö¨ÇaºÊÀaÀD.Ì�ÐYºÊ¼�¬hÂ+Är¼�¬h°IÑlÒL®lµr´aÌ��c�L±�.ÖjÇ_ºÊÀ_ÉÓ.´j¼�µr´_Ìhµr¶ ¹�Ä�¬_µ.Ãr-µI½�µrÌaº¸Ä�¹�Ä�´aÌ¾L¶¸µrÇa´aÁ�¬h¹�ºÊ¼��½�.¶¸µ&¼�ºÊÃr.¶Ê·
Á,¶ÊÄ�¹��Â¨·ßú��ý�Í/«-¬¾#�,.´aºÊ¼�¬�Ð�,¼�Ì¾.¶¸µ·�'4�+Î ò ,/½�.¹�Ça¶Ê¼�¹�ÄrÂa¼�µrº¸´¾.Ì�Å�½�Ä�É>°IÑlÒL®�µr´aÌ����õ±ÔÐL,½�IÁoÄ�´ÕÃr,½�¼�.Ì�¼�Ä
®�´Õ¼�,Ër½�µ&¼�.Ìx�/½�.Á,ºÊÀ_ºÊ¼�µ&Â_¶¸�Î³µ&¼�,½L°/µ&ÀDÄr½�'Ú®��/ÎG°c,âµr´_ÌÔÁoÄ�É�Â$º¸´¾.ÌÓÐ�º¸¼�¬ÓÁoÄr½�½�.¹�ÀDÄ�´aÌaº ´¾ËY½�.¹�Ça¶Ê¼�¹!ÅÚ½�Ä�É ½�µrÌaºÊÄ
¹�Ä�´aÌa.¹�'�(I±-,!Â¨·¯Ça¹�º¸´¾Ë�µhÃ&µ&½�º¸µr´aÁoo÷ªÁoÄ�Ã�µ&½�º µr´aÁoI.¹�¼�º¸ÉÔµ&¼�ºÊÄ�´�¹�¼�½�µ&¼�,Ër·rÍa�âºÊË�Ç¾½�f×�¹�¬¾ÄÐ�¹L¼�¬¾IÁoÄr½�½�.¹�À+Ä�´_Ìaº¸´¾Ë
®��/ÎG° ¼�º¸ÉÓf¹�,½�ºÊ.¹,Í!«-¬¾IÁoÄ�É�Â$º¸´¾.Ì�½�.¹�Ç_¶Ê¼�¹�ÐL,½��µr¶¸¹�ÄhÁoÄ�ÉÓÀ$µ&½�.Ì�¼�ÄÓ.¹�¼�º¸ÉÔµ&¼�.Ì�®��/ÎG° ¼�½�.´aÌa¹LÅ�½�Ä�É ¼�¬¾
Üa(Y²+��ØfÉÔÄ¨Ì¾.¶vú�&ý�ÍâÒLÄr¼�¬ÓËr½�Ä�Ç¾À_¹!ÄrÅ+¼�½�.´aÌa¹âÌaº Ì4Ä�´a¶Ê·�µ&Ër½�,YÐ�.¶ ¶jÅÚÄr½�×�Ä�Ç¾¼!ÄrÅ+¼�¬¾-¹�ºÊþh¹�ºÊ¼�.¹.Í.�_Ç¾½�¼�¬¾,½�ÉÔÄr½�rÛ
ÐL�Ì¾,¼�.Áo¼�.Ìßµ¯Ì¾,ÀD.´aÌ¾.´aÁo·�ÄrÅ�¼�¬a����L±{®��/ÎG°P¼�½�.´aÌa¹õÄ�´ß¼�¬¾�Á�¬aÄ�¹�.´Ý.¶Ê,Ã&µ&¼�ºÊÄ�´ÝÁ,Ça¼�Ä��Æµr´aË�¶ÊrÍ

� ����¢�ëG¤lð�ñ�ê/ä_£Õ©ª§��Æ£�ì�¥�©ªä_¡%¢�ðÝí³¦/£j©ª¡/ç�29�>�Ïé[�lá

ÎÆtÁoÄ�´Õ¼�º¸´¨Ç¾.ÌÞ¼�ÄÈµr´aµr¶Ê·$�,ß¼�¬¾ µ&¼�ÉÓÄ�¹�À_¬¾,½�º¸Á�À_µ&½�µrÉÓ,¼�,½�¹�µ&¼{¿f´a¹�µr¶¸µÆÌaÇa½�º¸´¾ËÈ»-¿���«-Ø�×\úüû,Ørý�Ûfúüûrû,ý�Í
«-¬¾S½�µrÌaºÊÄ�ÉÔ,¼�,½IÌ_µ&¼�µ�ÐL,½�4½�,Àa½�Ä¨Áo.¹�¹�.Ì µr´aÌt¼�¬¾h½�µrº¸´ ½�µrÌaµ&½�ÄrÂ_¹�,½�Ã�µ&¼�ºÊÄ�´_¹YÐL,½�ÓÇa¹�.Ì ¼�Ä�º¸Ì¾.´j¼�ºÊÅÚ·�µr´_Ì
oþ¾Á,¶¸ÇaÌ¾�½�µrÌ_ºÊÄ�ÉÓ,¼�,½�ÉÓ.µr¹�Ç¾½�.ÉÓ.´j¼�¹�¼�¬_µ&¼/Ð�,½��µ0�+.Áo¼�.Ì�Â¨·h½�µrº¸´�Í.(-.¹�Ça¶¸¼�¹!Å�Är½a�,.´aºÊ¼�¬ÔÐL,¼�Ì¾.¶ µ.·8¹#'4�+Î ò ,
ÐL,½�SÀ_½�.¹�.´j¼�.Ì º¸´Ïúüû.×�ý�ÍI±¾Á,µ&¼�¼�,½fÀ_¶ÊÄr¼�¹YÄrÅ!Ër½�µrÌaºÊ.´j¼Y½�.¹�Ça¶Ê¼�¹�Å�½�Ä�É °IÑlÒL®�Ûz���õ±Ýµr´aÌ ¼�¬¾S¼ªÐLÄ�É¯º¸Áo½�ÄÐõµ.Ãr
½�µrÌaº¸Ä�ÉÓ,¼�,½�¹�²�¹�¼�½�º Ìßµr´aÌ��fÄ�´¾½�µrÌß¼�¬aµ&¼�ÐL,½�hÄrÀ+,½�µ&¼�.Ì µ&¼f¿I´a¹�µr¶¸µ¯ÌaÇ¾½�º¸´aË�»-¿���«-Ø�×Ôµ&½�h¹�¬¾Ä�Ð�´ßº¸´��âºÊË&÷
Ç¾½����µr´aÌ¯½�,ÀDÄr½�¼�.Ì¯º¸´ úüûX��ý�Í!ÎG¬_º¸¶Ê�¼�¬¾Y°�Ñ%Ò�®/µr´_Ìx���õ±4½�.¹�Ç_¶Ê¼�¹/µ&Ër½�,�½�.µr¹�Ä�´aµ&Â$¶Ê·4Ð�.¶¸¶�ÛÕ¼�¬¾,½�Yµ&½�Y¹�É¯µr¶¸¶
Â_º¸µr¹�.¹SÂD,¼æÐ�,.´ ¼�¬a�½�µrÌaºÊÄ�ÉÓ,¼�,½Ó½�.¹�Ça¶Ê¼�¹4µr´aÌöÂD,¼ªÐL,.´ ½�µrÌ_ºÊÄ�ÉÓ,¼�,½Ôµr´aÌ ¹�À$µrÁo�Ër,Ä¨Ì¾.¹�·ó½�.¹�Ça¶Ê¼�¹,ÍÈ«�¬¾
ÁoÄr½�½�.¶ µ&¼�ºÊÄ�´ÝÁoÄ¨���Á,ºÊ.´j¼�¹�µ&½��Ër.´a,½�µr¶¸¶Ê·�Â+.¶¸ÄÐ Ø8Í	Ù4ÅÚÄr½Yµr¶ ¶�ÁoÄ�ÉÓÀ_µ&½�º¸¹�Ä�´�À_µrºÊ½�¹,Í

�Ú�â
Y�������-#l���.�&���kB%���r����� �i@5�



���������	��
������������������������������� �!
��!"$#%�&���'����()�%*+���,����� ���������	�-
.�&�����/����������������������� �!
��!"

D<E�FHGCIKJp�kN��.E���J%RSJAI_EVJARyZ5��r4�z��n���ZHI&R_E �cR_e]P5liJwF5JiZkjkJiW_Eml�RSWKP`WKE�ZHU]RzEVU�bzG]I_ZHefJHNqr�U�JgP5l�Y�eCEml�WKGCI_JaW_YCJpjkEVR_eCTmP�¡5JgjcjCP`W�P
R_YCZ`s���I_ZH�¢WKYCJ�\$ZXWSWKZ5�£W_Z�W_YCJaW_Z5ecr4�d��n!IKJAR_GCT�WKRy��ZHIdn%o¤OQr�¥0¦§�Qvu¥HP5U]j�¨avu¥HI_JgRSe$JAl©W_EV^5JAT�¡HNy{aª�RSJiWKR&ZX�¤«X¬§���PXUfj
LA¬H¬+���®PXIKJ§PHjCjkJgj���ZHIa¦§�&v¯PXU]j¯¨avu¥]I_JgRSe$JAl©W_EV^5JiTV¡5¥kEVU°Z5I�jkJiIQWKZcE���eCIKZ`^5J%I_JgP5jCP5\CEVT�E�W4¡cZX�<W_YCJ±FHIKP5eCY]RAN

²â���Ý¦/¢�å�¤â¤z³
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