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,Q�$SULO�20�2��RXU�5HVHDUFK�8QLW���6��58��KDV�FRQ�
WULEXWHG�ZLWK� LQIRUPDWLRQ�PDWHULDO� DQG� WKH� VFLHQFH�
79�PRYLHV�IURP�WKH�*HUPDQ�5HVHDUFK�)RXQGDWLRQ�
�')*��WR�DQ�H[KLELWLRQ�RI�*HUPDQ�FRRUGLQDWHG�JORE�
DO�FKDQJH� UHVHDUFK�SURJUDPV��7KH�H[KLELWLRQ�ZDV�
PDQDJHG� E\� WKH�*HUPDQ�1DWLRQDO� &RPPLWWHH� RQ�
*OREDO�&KDQJH�5HVHDUFK�DW�WKH�FRQIHUHQFH�³3ODQHW�
XQGHU�3UHVVXUH´�LQ�/RQGRQ�ZKLFK�ZDV�RUJDQL]HG�E\�
WKH�JOREDO�FKDQJH�UHVHDUFK�SURJUDPV�RI�WKH�,QWHU�
QDWLRQDO�&RXQFLO�IRU�6FLHQFH��,&68���)RU�PRUH�LQIRU�
PDWLRQ��SOHDVH�UHIHU�WR�UHIHUHQFH�>�@��

2YHU�WKH�ODVW�PRQWKV�WKH�VSHDNHUV�ZHUH�H[FHHGLQJ�
O\�EXV\�ZLWK�WKH�SUHSDUDWLRQ�RI�WKH�SURSRVDO�IRU�WKH�
WKUHH�EXQGOH�SURMHFWV�RI�WKH�QHZ�SURJUDP�³3ODWIRUP�
IRU�%LRGLYHUVLW\�DQG�(FRV\VWHP�0RQLWRULQJ�DQG�5H�

The vast biodiversity of the tropical mountain forests attracted German scientists to start interdisciplinary biodiversity 
research in the remote area of the Ecuadorian Rio San Francisco Valley (left). Now, after 15 years of German-Ecuadorian 
research, they have unveiled features hitherto unknown regarding ecosystem constitution, functioning, and services. 
As they observed this unique ecosystem is locally threatened by non-sustainable land uses like pasture farming (right). 
Therefore they developed a science-directed sustainable land use portfolio based on their results and the resilience of 
the ecosystem against environmental changes. In this issue the Research Unit 816 (RU) briefly presents its latest find-
ings (Science News) and a summary of the last five years of research. Their recommendations include intensification, 
diversification, restoration and conservation (Speakers’ Corner), and to monitor the impacts of ongoing environmental 
change. Photos: RU.

VHDUFK�LQ�6RXWK�(FXDGRU´��70)�1HZVOHWWHU�QR�����
GRL�� �0��6���OFUV�IRU��6�FLW��04���� ,Q� WKH� SUHSDUD�
WLRQ�SKDVH��VHYHUDO�PHHWLQJV�ZHUH�FRQGXFWHG�ZLWK�
(FXDGRULDQ�QRQ�XQLYHUVLW\�DQG�XQLYHUVLW\�FRRSHUD�
WLRQ�SDUWQHUV��ZLWK�UHOHYDQW�(FXDGRULDQ�DGPLQLVWUD�
WLYH�ERGLHV��DQG�ZLWK�IXQGLQJ�DJHQFLHV��,Q�0D\��WKH�
VSHDNHU�3URIHVVRU�'U�-|UJ�%HQGL[�XQGHUWRRN�D�MRXU�
QH\�WR�(FXDGRU�IRU�WKH�¿QDO�FRRUGLQDWLRQ�RI�WKH�QHZ�
SURJUDP��

Negotiations for Joint  
German-Ecuadorian Funding

$�¿UVW�PHHWLQJ� WRRN�SODFH�RQ��WK�0D\�20�2�DW� WKH�
KHDG�RI¿FH�RI�WKH�(FXDGRULDQ�IXQGLQJ�DJHQF\�6(�
1(6&<7� �6HFUHWDUtD� 1DFLRQDO� GH� (GXFDFLyQ� 6X�
SHULRU��&LHQFLD��7HFQRORJtD�H� ,QQRYDFLyQ�� LQ�4XLWR�
EHWZHHQ�UHSUHVHQWDWLYHV�RI�WKH�58��RQ�EHKDOI�RI�WKH�
*HUPDQ�FRQVRUWLXP���WKH�SODQQHG�6(1(6&<7�EXQ�
GOH�SURJUDP�UHSUHVHQWHG�E\�WKH�GHVLJQDWHG�GHSXW\�
VSHDNHU�RI� WKH�(FXDGRULDQ�FRQVRUWLXP��'U�$OIUHGR�
0DUWLQH]��DQG�6(1(6&<7�VWDII�KHDGHG�E\�6XEVHF�
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Explore Options for Synergies with the 
Ecuadorian GIZ Program

$� VXEVHTXHQW� PHHWLQJ� DW� WKH� (FXDGRULDQ� RI¿FH�
RI� *,=� �'HXWVFKH� *HVHOOVFKDIW� I�U� ,QWHUQDWLRQDOH�
=XVDPPHQDUEHLW��LQ�4XLWR�ZLWK�WKH�KHDG�RI¿FHU�%DU�
EDUD�+HVV�DQG�WKH�ORFDO�H[SHUW�IRU�VXVWDLQDEOH�ODQG�

XVH�DQG�FRQVHUYDWLRQ�&KULVWLDQ�)HGOPHLHU�KDG�WKH�
DLP� WR�GLVFXVV�SRWHQWLDO� V\QHUJLHV�RI� WKH�SODQQHG�
*HUPDQ�(FXDGRULDQ� DQG� UXQQLQJ� *,=� SURMHFWV�� ,W�
WXUQHG�RXW�WKDW�*,=�KDV�WR�ZDLW�IRU�WKH�RI¿FLDO�JRY�
HUQPHQWDO�QHJRWLDWLRQV�EHWZHHQ�*HUPDQ\�DQG�(F�
XDGRU��VFKHGXOHG�IRU�2FWREHU�20�2��WKDW�ZLOO�UHVXOW�
LQ�D�QHZ�*,=�SURJUDP�DJHQGD�ZKLFK�PLJKW�EH�FRRU�
GLQDWHG�DW�D�ODWHU�VWDJH�ZLWK�RXU�DFWLYLWLHV��$�PXWXDO�
H[FKDQJH�RI�SURMHFW�LQIRUPDWLRQ�ZDV�DJUHHG�

Planning the Joint Development of the 
Prototypes with the Ecuadorian  
non-University Cooperation Partners

2Q��0WK�0D\�20�2��D�PHHWLQJ�ZLWK�WKH�QRQ�XQLYHU�
VLW\� FRRSHUDWLRQ�SDUWQHUV�1&,� �)RXQGDWLRQ�1DWXUH�
DQG�&XOWXUH�,QWHUQDWLRQDO���UHSUHVHQWHG�E\�'LUHFWRU�
5HQ]R�3DODGLQHV��DQG�(7$3$�� UHSUHVHQWHG�E\�'U�
$OIUHGR�0DUWLQH]��ZDV�XVHG�WR�GHWDLO�WKH�MRLQW�GHYHO�
RSPHQW�RI�WKH�SODQQHG�SURWRW\SHV�RI�JOREDO�FKDQJH�
LQGLFDWRUV�LQ�WKH�VFRSH�RI�WKH�QHZ�SURJUDP��/DWHU��
D�PHHWLQJ�ZLWK� WKH� GLUHFWRU� RI� (7$3$��(FRQRPLVW�
2VZDOGR�/DUULYD��ZDV�DUUDQJHG�WR�DJUHH�RQ�FRQWUL�
EXWLRQV�RI�(7$3$�WR�WKH�UHVHDUFK� LQIUDVWUXFWXUH�RI�
WKH�SODWIRUP��2Q��2�0D\�D�SODQQLQJ�PHHWLQJ�ZLWK�
WKH�GLUHFWRU�,QJ��'LHJR�5DPyQ�RI�WKH�UHJLRQDO�ZDWHU�
IXQG�RI� VRXWKHUQ�(FXDGRU�)25$*8$� �)RQGR�5H�
JLRQDO� GHO�$JXD��ZDV�RUJDQLVHG�DW�1&,¶V� RI¿FH� LQ�
/RMD�ZKHUH�WKH�OD\RXW�RI�WKH�MRLQW�SURWRW\SH�GHYHORS�
PHQW�ZDV�UH¿QHG��2Q���WK�0D\�D�WHFKQLFDO�PHHWLQJ�
ZLWK�WKH�SUHIHFW�RI�WKH�SURYLQFH�RI�/RMD��,QJ��5XEpQ�
%XVWDPDQWH��DQG�WKH�SODQQLQJ�GHSDUWPHQW��Figure 
1��KDG�WKH�DLP�WR�SURFHHG�ZLWK�WKH�LPSOHPHQWDWLRQ�
RI�WKH�UDLQ�UDGDU�NQRZOHGJH�WUDQVIHU�SURMHFW��VHH�DU�
WLFOH�³VHFRQG�WUDQVIHU�SURMHFW´�LQ�WKH�LVVXH��ZKLFK�ZLOO�

Figure 1: Prefect Rubén Bustamante (left) in conversation with 
the RU speaker, Professor Jörg Bendix (right), staff members of 
the planning department of the Provincial Government of the 
province of Loja (GPL) and non-university and university partners 
(the foundation Nature and Culture International, the Technical 
University of Loja, University of Cuenca) at GPL’s head office in 
Loja. The discussion concerned the implementation of the radar 
network south Ecuador and the aims of the new Ecuadorian-Ger-
man platform initiative. Photo: GPL
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Figure 2: Prefect Dr Salvador Quishpe (left) talks with 
RU Speaker Professor Jörg Bendix about joint prototype 
development at the Provincial Government’s head office 
in Zamora. Photo: Felix Matt 

DOVR�FRQWULEXWH�YDOXDEOH�PRQLWRULQJ�GDWD�WR�WKH�SODW�
IRUP��2Q�WKLV�PHHWLQJ��WKH�VSHDNHU�DOVR�SUHVHQWHG�
WKH� SODQQHG� SODWIRUP� SURJUDP� DQG� LWV� LPSRUWDQFH�
IRU�WKH�LPSURYHPHQW�RI�WKH�UDGDU�QHWZRUN��7KH�SODW�
IRUP� FRRUGLQDWLRQ� DFWLYLWLHV� HQGHG�ZLWK� D�PHHWLQJ�
DW�WKH�IRXUWK�QRQ�XQLYHUVLW\�SDUWQHU�DW�=DPRUD��7KH�
SUHIHFW�'U�6DOYDGRU�4XLVKSH�RI�WKH�SURYLQFH�=DPR�
UD�&KLQFKLSH��Figure 2��DQG�UHSUHVHQWDWLYHV�RI�WKH�
PXQLFLSDOLW\�RI�=DPRUD�PXWXDOO\�DJUHHG�RQ�WKH�FRQ�
WULEXWLRQ�RI�WKH�*HVWLRQ�=DPRUD�WR�WKH�MRLQW�GHYHORS�
PHQW�RI�WKH�SURWRW\SHV�RI�NQRZOHGJH�WUDQVIHU�

Arrangements with the Ecuadorian Ministry of 
the Environment

2Q���WK�0D\��D�PHHWLQJ�DW�WKH�(FXDGRULDQ�0LQLVWU\�
RI�(QYLURQPHQW��0$(��LQ�4XLWR�ZLWK�UHSUHVHQWDWLYHV�
RI�0$(�� KHDGHG� E\�6XEVHFUHWDULD�7DQLD�9LOOHJDV��
DQG� WKH�*HUPDQ�(FXDGRULDQ�FRQVRUWLXP�ZDV�KHOG�
WR�GLVFXVV�LQIRUPDWLRQ�H[FKDQJH�DQG�UHVHDUFK�SHU�
PLVVLRQV�LVVXHV�IRU�WKH�SODWIRUP�SURJUDP��$IWHU�DQ�
LQWURGXFWLRQ� RI� WKH� QHZ� SURJUDP� E\� WKH� VSHDNHU��
0$(�VKRZHG�SDUWLFXODU�LQWHUHVW�LQ�DFFHVVLRQ�WR�WKH�
PRQLWRULQJ�GDWD�FROOHFWHG�E\�WKH�SODWIRUP��DV�SDUW�RI�
D�QDWLRQDO�PRQLWRULQJ�V\VWHP�ZKLFK�KDV� WR�EH�HV�
WDEOLVKHG� LQ� WKH� FRXQWU\�� 5HJDUGLQJ� GDWD� EDVH� LV�
VXHV�� D� IROORZ�XS�PHHWLQJ�ZDV� DJUHHG� WR� GLVFXVV�
WKH� GHWDLOV� RI� D� GDWD� H[FKDQJH� VWUDWHJ\� RQ� WKH�
WHFKQLFDO�OHYHO��7KH�VHFRQG�SRLQW�UHODWHG�WR�WKH�DS�
SOLFDWLRQ�IRU�D�UHVHDUFK�SHUPLVVLRQ�IRU�WKH�SODWIRUP�
ZDV� WKH� TXHVWLRQ� RI� GHYHORSLQJ� D�contrato marco 
�IUDPHZRUN�FRQWUDFW��ZKLFK� LV�RQ� WKH�PLG� WHUP�UH�
TXLUHG� WR� LPSOHPHQW�&RQYHQWLRQ� RQ�%LRORJLFDO�'L�
YHUVLW\� �&%'�� UHJXODWLRQV� LQ� WKH�FRXQWU\��%HFDXVH�
WKH�1DWLRQDO�)RFDO�3RLQW��'U�:LOVRQ�5RMDV��FRXOG�QRW�
DWWHQG�WKH�PHHWLQJ��IXUWKHU�GLVFXVVLRQV�ZHUH�SRVW�
SRQHG�WR�D�ODWHU�PHHWLQJ�

Towards Data Exchange with MAE

7KH�WHFKQLFDO�PHHWLQJ�RQ�GDWDEDVH�LVVXHV�DSSRLQW�
HG�LQ�0D\�E\�WKH�VSHDNHU�DQG�0$(�WRRN�SODFH�RQ�
�4WK�-XQH�DW�WKH�KHDGTXDUWHUV�RI�0$(�LQ�4XLWR�EH�
WZHHQ�UHSUHVHQWDWLYHV�IURP�0$(��/RUHQD�)DOFRQL���
8QGHUVHFUHWDU\�IRU�&OLPDWH�&KDQJH��,VDEHO�(QGHUD�
�� 1DWLRQDO� 'LUHFWRU� IRU� %LRGLYHUVLW\�� DQG� WKH� 0$(�
GDWDEDVH� WHDP��� IURP� WKH� 7HFKQLFDO� 8QLYHUVLW\� RI�
/RMD�873/��1HOVRQ�3LHGUD���'LUHFWRU�RI�.QRZOHGJH�
7UDQVIHU��$XJXVWD�&XHYD���'LUHFWRU�RI�1DWXUDO�6FL�
HQFHV�'HSDUWPHQW���DQG�IURP�WKH�58��7KRPDV�/RW]�
��GDWD�PDQDJHU��)HOL[�0DWW�DQG�-|UJ�=HLOLQJHU���VWD�
WLRQ�PDQDJHUV���0$(�DQQRXQFHG�JUHDW� LQWHUHVW� LQ�
D�WULODWHUDO�FRRSHUDWLRQ�EHWZHHQ�0$(���873/���DQG�
WKH� SURSRVHG�*HUPDQ� SODWIRUP� GDWD� EDVH� SURMHFW�
WR�PDNH�WKH�GDWD�RI� WKH�³3ODWIRUP�6RXWK�(FXDGRU´�
DYDLODEOH�IRU�WKH�0$(�HFRORJLVWV��SODQQHUV�DQG�GH�
FLGHUV��7KH�WHFKQLFDO�UHDOL]DWLRQ�RI�DQ�DGHTXDWH�LQ�
WHUIDFH�VKDOO�EH�VXSSRUWHG�SDUWLFXODUO\�E\�WKH�&RP�
SXWHU�6FLHQFH�*URXS�RI�WKH�873/�

Future Arrangements on Research 
Permissions

7KH�VHFRQG�PHHWLQJ�DSSRLQWHG�LQ�0D\�20�2�RQ�WKH�
contrato marco� ZDV� UHDOL]HG� DW� 0$(� KHDG� RI¿FH�
LQ�4XLWR� LQ� WKH�'HSDUWPHQW�'LUHFFLyQ�1DFLRQDO�GH�
%LRGLYHUVLGDG�RQ��4WK�-XQH�20�2��3DUWLFLSDQWV�ZHUH�
WKH�1DWLRQDO�)RFDO�3RLQW�'U�:LOVRQ�5RMDV��&ULVWLQD�
4XLURJD� IURP� WKH�'LUHFFLyQ�1DFLRQDO� GH�%LRGLYHU�
VLGDG��DQG�0DUWtQH]� IRU�(7$3$��7KH�58�ZDV�UHS�
UHVHQWHG�E\�WKH�ORFDO�PDQDJHUV�-|UJ�=HLOLQJHU�DQG�
)HOL[�0DWW��)RU�QRZ�WKH�UHVXOW�ZDV��QRW�WR�DSSO\�IRU�D�
contrato marco��7KH�SODWIRUP�SURJUDP�VKDOO�VWLOO�EH�
RSHUDWHG�RQ�WKH�EDVLV�RI�D�UHJXODU�UHVHDUFK�SHUPLV�
VLRQ�ZKHUH�D�contrato marco�VKDOO�EH�MRLQWO\�GHYHO�
RSHG�DW�D�ODWHU�VWDJH�RI�WKH�SURJUDP�

Research Cooperation between German and 
Ecuadorian Science Foundations

2Q� 2�UG� 0D\� 20�2� WKH� GHSXW\� VSHDNHU� 3URIHVVRU�
'U�'U�K�F��(UZLQ�%HFN�PHW�DQ�(FXDGRULDQ�GHOHJD�
WLRQ�DQG�')*�UHSUHVHQWDWLYHV�DW�WKH�')*�RI¿FH�LQ�
%HUOLQ�WR�DWWHQG�WKH�VLJQLQJ�FHUHPRQ\�RI�D�UHVHDUFK�
FRRSHUDWLRQ�EHWZHHQ�WKH�(FXDGRULDQ�DQG�WKH�*HU�
PDQ�VFLHQFH� IRXQGDWLRQV�� ,Q�DQ�RSHQLQJ�DGGUHVV��
KH�HPSKDVL]HG�WKH�H[FHOOHQW�UHVHDUFK�UHODWLRQ�EH�
WZHHQ�ERWK�FRXQWULHV�XVLQJ�WKH�H[DPSOH�RI�WKH�MRLQW�
UHVHDUFK� DFWLYLWLHV� RI� WKH� 58��6� DQG� WKH� IRUHJR�
LQJ� SURMHFWV� LQ� VRXWKHUQ� (FXDGRU�� 7KH� IUDPHZRUN�
DJUHHPHQW�IRU�VFLHQWL¿F�FRRSHUDWLRQ�ZDV�VLJQHG�E\�
WKH�SUHVLGHQW�RI�WKH�')*��3URIHVVRU�'U�,QJ�0DWWK�
LDV�.OHLQHU��DQG� WKH�(FXDGRULDQ�DPEDVVDGRU�6�(��
-RUJH� -XUDGR� RQ� EHKDOI� RI� 5HQp� 5DPtUH]� *DO�
OHJRV�� WKH�1DWLRQDO�6HFUHWDU\�RI�6(1(6&<7��7KH�
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DJUHHPHQW� LV� JHQHUDOO\� RSHQ� WR�DOO� GLVFLSOLQHV�EXW�
WKH�SODQQHG�SODWIRUP�SURMHFW� LV� LQWHQGHG�DV�D�SLORW�
SURMHFW�IRU�MRLQW�IXQGLQJ�RI�LQWHJUDWLYH�ELRGLYHUVLW\�UH�
VHDUFK��)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�DJUHHPHQW��WKH�
UHDGHU�PD\�UHIHU�WR�>2@�

Proposal Submission Status

(YHQWXDOO\��DIWHU�VHYHUDO�PRQWKV�RI�FDUHIXO�SUHSDUD�
WLRQV�� DOO� *HUPDQ� SURSRVDOV� FRXOG� EH� VXFFHVVIXOO\�
XSORDGHG�YLD�WKH�QHZ�')*�H/DQ�V\VWHP�PLG�RI�-XO\�
DV�D�¿UVW�WHVW�FDVH�IRU�VXFK�W\SHV�RI�SURMHFWV��7KH�(F�
XDGRULDQ�FRQVRUWLXP�ZDV�DVNHG�WR�VXEPLW�WKHLU�SUR�
SRVDO�WR�6(1(6&<7�E\�WKH�HQG�RI�6HSWHPEHU�20�2���

15 Years of German-Ecuadorian Research

7KH�SURSRVHG�SODWIRUP�HQGHDYRU�FRQVLVWV�RI�WKUHH�
GLIIHUHQW�EXQGOH�SURMHFWV�ZKHUH�WZR�EXQGOHV�DUH�DS�
SO\LQJ�IRU�IXQGV�LQ�WKH�VFRSH�RI�WKH�')*�NQRZOHGJH�
WUDQVIHU�IXQGLQJ�OLQH��7KLV�PHDQV�WKDW�WKH�LQWHQGHG�
UHVHDUFK� DQG� WKH� GHYHORSPHQW� RI� SURWRW\SHV� DUH�
KHDYLO\�EDVHG�RQ�DOUHDG\�JDLQHG�GDWD�DQG�NQRZO�
HGJH� RI� SUHYLRXV� EDVLF� UHVHDUFK� DFWLYLWLHV� LQ� WKH�
SODWIRUP� DUHD� RI� VRXWKHUQ� (FXDGRU�� 7KHUHIRUH�� D�
EULHI�KLVWRULFDO�VNHWFK�LV�JLYHQ��

7KH�')*�IXQGHG�FRUH�UHVHDUFK�LQ�VRXWKHUQ�(FXD�
GRU� VWDUWHG� ZLWK� VL[� SURMHFWV� LQ� ����� ZKLFK� ZHUH�
PDLQO\�ZRUNLQJ�RQ�ELRWLF�DQG�DELRWLF�LQYHQWRULHV�RI�
WKLV�KLJKO\�XQNQRZQ�HFRV\VWHP��Figure 3��

$� ¿UVW� FROODERUDWLYH� UHVHDUFK� XQLW� �58402� ³)XQF�
WLRQDOLW\�LQ�D�7URSLFDO�0RXQWDLQ�5DLQIRUHVW��'LYHUVLW\��
'\QDPLF�3URFHVVHV�DQG�8WLOL]DWLRQ�3RWHQWLDOV�XQGHU�
(FRV\VWHP�3HUVSHFWLYHV´�� VWDUWHG� LQ�200��ZLWK� WHQ�
SURMHFWV��VWHDGLO\�LQFUHDVLQJ�LQ�VL]H�WR�2��SURMHFWV�WR�

ZDUGV� WKH� WKLUG�SKDVH�200��200���7KH�PDLQ� IRFXV�
RI�WKH�UHVHDUFK�SURJUDP�ZDV�WR�LQYHVWLJDWH�HFRV\V�
WHP�IXQFWLRQLQJ�DORQJ�HQYLURQPHQWDO�JUDGLHQWV��7KH�
VWLOO�UXQQLQJ�UHVHDUFK�XQLW�58���6�³%LRGLYHUVLW\�DQG�
6XVWDLQDEOH�0DQDJHPHQW�RI�D�0HJDGLYHUVH�0RXQ�
WDLQ�(FRV\VWHP� LQ�6RXWK�(FXDGRU³�ZKLFK�ZLOO�FORVH�
LQ�20���ZRUNV�VLQFH�200��ZLWK�QHDUO\�WKH�VDPH�QXP�
EHU�RI�SURMHFWV��EXW�ZDV�DQG�LV�IRFXVHG�RQ�DQDO\]LQJ�
HFRV\VWHP�IXQFWLRQLQJ�DQG�VHUYLFHV�LQ�ERWK�PDQLIHV�
WDWLRQV�RI�WKH�HFRV\VWHP��WKH�QDWXUDO�IRUHVW�DQG�WKH�
SDVWXUHV�DQG�DEDQGRQHG�DUHDV��

,Q�WKH�VHFRQG�SKDVH�RI�RXU�FXUUHQW�58��58��6���VSH�
FLDO�IXQGV�ZHUH�DOORFDWHG�E\�')*�IRU�WKH�SURPRWLRQ�RI�
ZRPHQ��Table 1���7KH�IXQGV�DUH�LQYHVWHG�WR�SUHYHQW�
IURP�LQWHUUXSWLRQV�LQ�3K'�FDUHHUV�RI�IHPDO�3K'�FDQ�
GLGDWHV� GXH� WR� WKH� LPSRVVLELOLW\� RI� FRQGXFWLQJ� ¿HOG�
ZRUN� UHVXOWLQJ� IURP� WKH�QHFHVVLW\�RI� FKLOG� FDUH�DF�
WLYLWLHV�LQ�*HUPDQ\��$�VHFRQG�IXQGLQJ�OLQH�LV�WDUJHWHG�
WR�\RXQJ�IHPDOH�3RVW'RF�UHVHDUFKHUV�ZKLFK�VKRXOG�
EH�HQDEOHG�WR�GHYHORS�WKHLU�SURMHFW�SODQQLQJ��DGPLQ�
LVWUDWLRQ� DQG� LPSOHPHQWDWLRQ� FDSDELOLWLHV��:LWK� WKLV�
LQVWUXPHQW��VPDOO�SURMHFWV�FRXOG�EH�DFTXLUHG�ZKLFK�
VKRXOG�EH�FRQGXFWHG�WRJHWKHU�ZLWK�D� IHPDOH�(FXD�
GRULDQ�3K'�FDQGLGDWH��7R�GDWH��RQH�RI�VXFK�SURMHFWV�
LV�VXFFHVVIXOO\�UXQ�E\�.ULVWLQ�5RRV��UHIHU�WR�¿QGLQJV�
³*HQGHU�HTXDOLW\�PHDVXUH´��S��2���WKLV�LVVXH��

7KH�ODWHVW�')*�IXQGHG�SURJUDP�RI�EDVLF�UHVHDUFK�
VWDUWLQJ�ZRUN� LQ� WKH�6DQ�)UDQFLVFR�9DOOH\�ZDV� WKH�
$%$�(FXDGRU� EXQGOH� �³$FFHOHUDWHG� %LRGLYHUVLW\�
$VVHVVPHQW´��LQ�20���ZLWK�WKUHH�SURMHFWV�DLPLQJ�DW�
QHZ�DQG�HIIHFWLYH�VFUHHQLQJ�PHWKRGV�WR�UDSLGO\�DV�
VHVV�ELRGLYHUVLW\�LQ�WKH�VWXG\�DUHD��VHH�70)�1HZV�
OHWWHUV� QR� ��� GRL�� �0��6���OFUV�IRU��6�FLW��002� DQG�
�0��GRL���0��6���OFUV�IRU��6�FLW��00����

%HVLGHV�')*�IXQGHG�SURMHFWV��DOVR� WZR��RXW�RI�2���
(8�:3��IXQGHG�EDVLF�UHVHDUFK�SURMHFWV�RI�WKH�(',7�

Figure 3: Funded projects working in southern Ecuador; bluish 
colors indicate research projects, green colors indicate capacity 
building and red colors the transfer of basic knowledge to ap-
plication. Further explanations are provided in the text. 

Table 1: Allocated funds for the promotion of women
RU Project 

Number
Applicant  

(year of application)
Funding for

B1 Dr Kristin Roos  
(2011)

Project on genetics of 
spatial bracken fern 
distribution in the Rio 
San Francisco valley

A2 Tessa Camezind  
(2011)

Relief personnel for 
parental leave

A3 Valentyna Krashevska 
(2011)

Relief person-
nel for child care

B1 Dr Kristin Roos  
(2012)

Project on genetics of 
spatial bracken fern 
distribution in the Rio 
San Francisco valley

D2 Franziska Volland  
(2012)

Relief person-
nel for child care



Page 5/32      DFG Research Unit 816 Newsletter No 17 - September 2012

$7%,�0��(XURSHDQ�'LVWULEXWHG�,QVWLWXWH�IRU�7D[RQR�
P\�$OO� 7D[D� %LRGLYHUVLW\� ,QYHQWRULHV� DQG� 0RQLWRU�
LQJ��SURJUDP�MRLQHG�WKH�*HUPDQ�UHVHDUFK�DFWLYLWLHV�
DW�5HVHUYD�%LRORJLFD�6DQ�)UDQFLVFR��5%6)��LQ�ODWH�
200��� PDLQO\� GHYRWHG� WR� VSHFLHV� LQYHQWRULHV�� %H�
FDXVH�RI�WKH�H[FHOOHQW�UHVHDUFK�FRQGLWLRQV�UHJDUGLQJ�
LQIUDVWUXFWXUH� DQG�DQFLOODU\� GDWD� LQ� WKH�5%6)�� WKH\�
FRXOG� UHFHQWO\� ¿QLVK� WKHLU� UHVHDUFK�ZLWK� JUHDW� VXF�
FHVV� �VHH�DOVR�S�� 2��� WKLV�1HZVOHWWHU�� VXEVWDQWLDOO\�
LQFUHDVLQJ�WKH�LQWHUQDWLRQDO�YLVLELOLW\�RI�WKH�58���

:LWK�UHJDUG�WR�FDSDFLW\�EXLOGLQJ��D�SURJUDP�IRU�DX�
WRQRPRXV�VFLHQWL¿F�VWDII�GHYHORSPHQW��WKH�VR�FDOOHG�
FROODERUDWLRQ� SURJUDP�� ZDV� ODXQFKHG� LQ� ODWH� 200��
ZLWK�¿YH�SURMHFWV�GHVLJQHG�DQG�PDLQO\�IXQGHG�E\�WKH�
(FXDGRULDQ�SDUWQHU��7KH�WKLUG�SKDVH�RI�WKH�FROODERUD�
WLRQ�SURJUDP���FRQVLVWLQJ�RI��2�SURMHFWV�±�QRZ�DOVR�
LQFOXGHV�WZR�XQLYHUVLWLHV�IURP�&XHQFD��Table 2���

$IWHU����\HDUV�RI�UHVHDUFK��¿UVW�SURMHFWV�GHYRWHG�WR�
EDVLF�UHVHDUFK�JDLQHG�UHOHYDQW�NQRZOHGJH�DQG�GHYHO�
RSHG�WHFKQLTXHV�ZKLFK�DUH�SURQH�WR�JHW�WUDQVIHUUHG�
WR�DSSOLFDWLRQ��7KH�¿UVW�H[DPSOH�LV�WKH�')*�IXQGHG�
NQRZOHGJH�WUDQVIHU�SURJUDP�³1XHYRV�%RVTXHV�SDUD�
(FXDGRU´��VHH�WKLV�LVVXH�S���0�DQG�70)�1HZVOHWWHUV�
QR� �4�� GRL�� �0��6���OFUV�IRU��6�FLW��0���� FRQVLVWLQJ�
RI� IRXU�SURMHFWV� WR�FRQGXFW�DIIRUHVWDWLRQ�ZLWK�QDWLYH�
WUHHV��7KH�VHFRQG� UHFHQW�
O\� DSSURYHG� NQRZOHGJH�
WUDQVIHU� SURMHFW� �³5DLQ�
5DGDU�1HWZRUN�6RXWK�(F�
XDGRU´�� VHH� WKLV� 1HZVOHW�
WHU��S������ZLOO�LPSOHPHQW�D�
UDGDU� QHWZRUN� LQ� VRXWKHUQ�
(FXDGRU�IRU�WKH�ZKROH�SODW�
IRUP� ZKLFK� SURYLGHV� VSD�
WLDO�H[SOLFLW�UDLQIDOO�DQG�VH�
YHUH�ZHDWKHU�PRQLWRULQJ��

Data and Research 
Infrastructure 

2YHU� WKH� \HDUV�� D� ZHDOWK�
RI�EDVHOLQH�GDWD�DQG�LQIRU�
PDWLRQ� ZHUH� DQG� VWLOO� DUH�
FROOHFWHG�LQ�WKH�QDWXUDO�IRU�
HVW� DQG� WKH� UHSODFHPHQW�
V\VWHP� ³SDVWXUHV´� RI� WKH�
5LR�6DQ�)UDQFLVFR�9DOOH\��
EXW�DOVR� IURP� WKH�GU\� IRU�
HVW� LQ�/DLSXQD��$�GHWDLOHG�
FRPSLODWLRQ�LV�JLYHQ�LQ�WKH�
¿UVW� FKDSWHU� RI� WKH�([WUD�
1HZVOHWWHU�QR�����20����RI�
WKH�58��GRL���0��6���OFUV�
IRU��6�FLW��04���

7KH� ELRWLF� GDWD� JDWKHUHG�
UDQJH� IURP� FRPSUHKHQ�

VLYH�LQYHQWRULHV�RI�ÀRUD�DQG�IDXQD��DERYH��DQG�EH�
ORZ� JURXQG�� WR� LQIRUPDWLRQ� UHJDUGLQJ� HFRV\VWHP�
IXQFWLRQLQJ��H�J��OLWWHU�GHFRPSRVLWLRQ��WUHH�SKHQRORJ\�
HWF���DQG�VHUYLFHV��DV�H�J��RQ�WKH�ELRWLF�HFRORJLFDO�ED�
VLV�RI�UHJXODWLQJ�DQG�SURYLVLRQLQJ�VHUYLFHV�UHODWHG�WR�
FDUERQ�VHTXHVWUDWLRQ��DIIRUHVWDWLRQ�ZLWK�QDWLYH�WUHHV�
RU� VXVWDLQDEOH� SDVWXUH� PDQDJHPHQW���$ELRWLF� GDWD�
IURP�WKH�DWPR���K\GUR��DQG�SHGRVSKHUHV�DUH�JDLQHG��
DOVR�ZLWK�VSHFLDO�UHIHUHQFH�WR�HFRV\VWHP�IXQFWLRQLQJ�
DQG�VHUYLFHV��DV�H�J��FOLPDWH�DQG�ZDWHU�UHJXODWLRQ���

3DUW� RI� WKH� FROOHFWHG� WLPH�VHULHV� �H�J�� FOLPDWH�GDWD�
IURP�PHWHRURORJLFDO�¿HOG�VWDWLRQV��GDWH�EDFN�WR�WKH�
EHJLQQLQJ�RI� WKH� UHVHDUFK� LQ�������2WKHU�GDWD�DUH�
GHULYHG�IURP�VSDWLDOO\�H[SOLFLW�GDWD�VRXUFHV�H�J�IURP�
5HPRWH�6HQVLQJ��,QYHQWRULHV�RI�VRFLR�HFRQRPLF�IDF�
WRUV�LQ�WKH�(VWDFLyQ�&LHQWt¿FD�6DQ�)UDQFLVFR��(&6)��
DUHD�DUH�KLWKHUWR�UHODWHG�WR�ODQG�XVH�V\VWHPV�RI�WKH�
SRSXODWLRQ� LQ� DQG�DURXQG� WKH� YDOOH\�ZLWK� SDUWLFXODU�
UHIHUHQFH� WR� LQGLJHQRXV� JURXSV�� 0HWKRGV� IRU� GDWD�
DFTXLVLWLRQ�DUH�UDQJLQJ�IURP�VLQJOH�DQG�RU�UHFXUULQJ�
KRXVHKROG�DQG� IDUP�VXUYH\V�XS� WR� UHPRWH�VHQVLQJ�
WHFKQRORJ\��$OO�GDWD�DUH�VWRUHG�LQ�WKH�IXUWKHU�GHYHO�
RSHG�58�GDWD�ZDUHKRXVH��58��6GZ��XVLQJ�LQWHUQD�
WLRQDO�GDWD�DQG�PHWDGDWD�VWDQGDUGV��7R�GDWH�WKH�GDWD�
VWRFN�RI�WKH�58��6GZ�HQFRPSDVVHV�PRUH�WKDQ�2��
0LR�VLQJOH�GDWD�

Table 2: Autonomous staff development in ecosystem research. 
Bilateral cooperations between German and South Ecuadorian 
universities: third phase (2011-2012)

Sub- 
project  
number

Cooperating partners (EC / G) 
PhD candidate

Cooperating University EC

1 Suárez / Bendix & Rollenbeck 
V. González

Universidad Técnica  
Particular de Loja (UTPL)

2 Célleri & Feyen / Breuer
Quichimbo

University of Cuenca

3 Suárez / Frede 
Iñiguez

Universidad Técnica  
Particular de Loja (UTPL)

4 Aguirre / Günter & Knoke  
Torres

Universidad  
Nacional de Loja (UNL)

5 Suárez / Homeier
Tapia

Universidad Técnica  
Particular de Loja (UTPL)

6 Suárez / Kottke & Piepenbring  
Cruz

Universidad Técnica  
Particular de Loja (UTPL)

7 Suárez / Makeschin 
Izquierdo

Universidad Técnica  
Particular de Loja (UTPL)

8 Valarezo / Wilcke
E. Gonzáles

Universidad  
Nacional de Loja (UNL)

9 Zarate / Farwig
Astudillo

Universidad de Azuay

10 Cazar / Richter
Minga

Universidad de Azuay

11 Suárez / Wägele 
Sotomayor

Universidad Técnica  
Particular de Loja (UTPL)

12 Suárez / Wägele
Leiva

Universidad Técnica  
Particular de Loja (UTPL)
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5HVHDUFK�LQ�WKH�5HVHUYD�%LRORJLFD�6DQ�)UDQFLVFR�
�5%6)��KLJKO\�EHQH¿WV�IURP�WKH�ZHOO�GHYHORSHG�LQ�
IUDVWUXFWXUH�ZKLFK�SULPDULO\�HQFRPSDVVHV�FRQWLQX�
RXV� ORJJHU�EDVHG� PHDVXUHPHQWV� RI� DELRWLF� �H�J��
FOLPDWH�VWDWLRQV��ULYHU�JDXJHV��VRLO�ZDWHU�HWF���DQG�
ELRWLF� �H�J�� WUHH� JURZWK�� SDUDPHWHUV��2I� SDUWLFXODU�
LPSRUWDQFH� DQG� YDOXH� DUH� WKH� ZHOO�HTXLSSHG� H[�
SHULPHQWDO�VLWHV�IRU�MRLQW�HFRORJLFDO�H[SHULPHQWV�LQ�
WKH�QDWXUDO�IRUHVW�DQG�WKH�UHSODFHPHQW�V\VWHP��DV�
VRPH�RI�WKHVH�VLWHV�GDWH�EDFN�WR�WKH�EHJLQQLQJ�RI�
WKH�UHVHDUFK�LQ�������*RRG�H[DPSOHV�IRU�VXFK�H[�
SHULPHQWV�DLPLQJ�DW�HFRV\VWHP�IXQFWLRQLQJ�DUH�WKH�
WZR� FRPSDWLEOH� QXWULHQW�PDQLSXODWLRQ� H[SHULPHQWV�
�180(;� LQ� WKH� IRUHVW� DQG�)(53$67�RQ� WKH�SDV�
WXUHV���/DVW�EXW�QRW�OHDVW��D�ZHDOWK�RI�¿HOG�GDWD�DOORZ�
DGDSWDWLRQ�DQG�SDUDPHWHUL]DWLRQ�RI�VHYHUDO�QXPHUL�
FDO�PRGHOV�IRU�WKH�DUHD��UDQJLQJ�IURP�FOLPDWH�WR�VR�
FLR�HFRQRPLF�VLPXODWLRQ�DSSURDFKHV��7KHVH�PRG�
HOV�FDQ�EH�XVHG�WR�SOD\�WKURXJK�ODQG�XVH�VFHQDULRV�
RU� WR� SURYLGH� IXWXUH� SURMHFWLRQV� RI� JOREDO� FKDQJH�
LPSDFWV�RQ� WKH�HFRV\VWHPV��7KH� UHVHDUFK� VWDWLRQ�
(&6)� LWVHOI� ZLWK� LWV� IDFLOLWLHV� �KHUEDULXP�� ODEV�� ,7�
HWF���LV�WKH�IRFDO�LQIUDVWUXFWXUH�IRU�DOO�SURMHFWV�ZRUN�
LQJ�LQ�WKH�YDOOH\��

Three Pillars of Capacity Building

,Q�WKH�VHQVH�RI�$FFHVV�DQG�%HQH¿W�6KDULQJ��$%6��
RI�WKH�&%'��FDSDFLW\�EXLOGLQJ�ZDV�RQH�RI�WKH�PDMRU�
LQKHUHQW�SDUWV�RI�WKH�UHVHDUFK�SURJUDP�

,Q� WKH� SURFHVV� RI� GHYHORSLQJ� H[FHOOHQW� FROODERUD�
WLRQ�EHWZHHQ� IRXU� WRS�XQLYHUVLWLHV� LQ� VRXWKHUQ�(F�
XDGRU�� DQG� WKH� UHVHDUFK�SURJUDPV�� MRLQW� UHVHDUFK�
LQIUDVWUXFWXUH�KDV�EHHQ�VXFFHVVIXOO\�SURPRWHG�DQG�
RU�HTXLSSHG��DV�DPRQJ�RWKHUV��D�ODERUDWRU\�IRU�PR�
OHFXODU�ELRORJLFDO�DQG�JHQHWLF�VWXGLHV�DW�WKH�873/��
IDFLOLWLHV�IRU�ZDWHU�LVRWRSH�VLJQDWXUH�DQDO\VLV�DW�WKH�
8QLYHUVLW\�RI�&XHQFD�DQG�D�ODE�IRU�GHQGURHFRORJ\�
DV�ZHOO�DV�D�JUHHQKRXVH�IRU�WKH�WUHH�QXUVHU\�DW�WKH�
1DWLRQDO�8QLYHUVLW\�LQ�/RMD��81/���

�����7KH�7HFKQLFDO�8QLYHUVLW\�RI�/RMD��873/���WKH�1DWLRQDO�8QLYHU�
VLW\�RI�/RMD��81/���WKH�8QLYHUVLW\�RI�&XHQFD�DQG�WKH�8QLYHUVLW\�
RI�$]XD\�LQ�&XHQFD�

Figure 4: (a) Researchers at all academic levels work-
ing in the research unit (b) Number of Ecuadorian re-
searchers since the beginning of the research activities 
in southern Ecuador (Source: datawarehouse RU816-
DW, www.TropicalMountainForest.org). 

�

$�VHFRQG�SLOODU�RI�FDSDFLW\�EXLOGLQJ�ZDV�WR�HGXFDWH�
DQG�WUDLQ�(FXDGRULDQ�VWXGHQWV��WHFKQLFLDQV�DQG�VFL�
HQWLVWV�DW�DOO�DFDGHPLF� OHYHOV� LQ� WKH� UHVHDUFK�SUR�
JUDPV��7KLV�ZDV� UHDOL]HG�E\�(FXDGRULDQ�VWXGHQWV�
SUHSDULQJ� WKHLU� %DFKHORU��0DHVWULD� RU� 3K'� WKHVHV�
LQ� WKH�UHVHDUFK�SURJUDPV��Figure 4 (a)�FOHDUO\�UH�
YHDOV�WKH�RXWVWDQGLQJ�VXFFHVV�RI�FDSDFLW\�EXLOGLQJ�
DFKLHYHG�LQ�WKH�FRXUVH�RI�WKH����\HDUV�RI�FROODERUD�
WLYH�UHVHDUFK��$�UHDVRQDEOH�SDUW�RI�WKH�UHVHDUFKHUV��
SDUWLFXODUO\� DW� WKH� GLSORPD�WHVLVWDV� DQG� 3K'� OHY�
HOV� DUH�PHDQZKLOH� (FXDGRULDQ� FROODERUDWRUV�� 7KH�
LQFUHDVLQJ� VKDUHV� LQ� WKH� (FXDGRULDQ� UHVHDUFKHUV�
RYHU����\HDUV�RI�UHVHDUFK��Figure 4 b��UHYHDOV�WKDW�
WKH� DEVROXWH� QXPEHU� EXW� DOVR� WKH� DFDGHPLF� OHYHO�
RI� WKH� FRQWULEXWLQJ�(FXDGRULDQ�VFLHQWLVWV� FRXOG�EH�
VLJQL¿FDQWO\�LQFUHDVHG���

7KH� WKLUG�SLOODU�RI�RXU� FDSDFLW\�EXLOGLQJ�DFWLYLWLHV� LV�
WKH�SURPRWLRQ�RI�VFLHQWL¿F�VWDII�IRU�WKH�ORFDO�XQLYHUVL�
WLHV��:LWK�WKH�QHZ�(FXDGRULDQ�ODZV�RQ�KLJKHU�HGXFD�
WLRQ��WKH�ORFDO�XQLYHUVLWLHV�PXVW�VWULYH�IRU�DQ�XSJUDGH�
RI�WKHLU�VFLHQWL¿F�VWDII�LQ�WKH�ZD\�WKDW�HYHU\�OHFWXUHU�
VKRXOG�KHOG�D�3K'��7KXV��D�FRRSHUDWLRQ�SURJUDP�EH�
WZHHQ�6RXWK�(FXDGRULDQ�XQLYHUVLWLHV�DQG� WKH�')*�
VWDUWHG�ODWH�LQ�200���³FROODERUDWLRQ�SURJUDP´��ZKHUH�
WKH�(FXDGRULDQ�SDUWQHU�GHVLJQV�D� UHVHDUFK�SURMHFW�
DQG�SD\V� WKH�3K'�VWXGHQW�PDLQO\�E\�XQLYHUVLW\� UH�
VHDUFK�IXQGV��')*�SD\V�D���PRQWK¶V�VWD\�LQ�*HUPD�
Q\�RI�WKH�3K'�FDQGLGDWH�WR�YLVLW�WKH�FR�DGYLVRU�DQG�
IRU�JUDGXDWLRQ�DV�'U��UHU��QDW��RU�3K'�DW�WKH�*HUPDQ�
SDUWQHU�XQLYHUVLW\��VHH�Table 2��

Scientific Achievements of the RU

7KH�PDLQ�REMHFWLYH�RI�WKH�58���6�ZDV�WR�GHYHORS�D�
VFLHQFH�GLUHFWHG�VXVWDLQDEOH�ODQG�XVH�SRUWIROLR�WKDW�
DW�WKH�VDPH�WLPH�SUHVHUYHV�ELRGLYHUVLW\��HFRV\VWHP�
SURFHVVHV�DQG�VHUYLFHV��IXQFWLRQLQJ���UHKDELOLWDWHV�
DWWHQXDWHG�GLYHUVLW\�DQG�ORVW�XVDELOLW\��DQG�JXDUDQ�
WHHV� EHWWHU� OLYHOLKRRG� IRU� WKH� ORFDO� SRSXODWLRQ�� 7R�
UHDFK�WKLV�DLP��D�PDLQ�IRFXV�RI�WKH�SURJUDP�ZDV�WR�
FRPSDUH�WKH�HFRV\VWHP�VHUYLFHV�RI�WKH�XQGLVWXUEHG�
HFRV\VWHP�³WURSLFDO�PRXQWDLQ�IRUHVW´�ZLWK�WKRVH�RI�
LWV� DQWKURSRJHQLF� UHSODFHPHQW� V\VWHPV�� SDVWXUHV�
DQG�DEDQGRQHG�SDVWXUHV��EXW�DOVR�VXVWDLQDEO\�XVHG�
QDWXUDO� IRUHVWV� DQG� WUHH� SODQWDWLRQV�� /LNHZLVH� LP�
SRUWDQW�ZDV�WKH�TXHVWLRQ�RI�WKH�PDLQ�LPSDFWV�RI�RQ�
JRLQJ�FKDQJHV�RQ� WKH�ELRGLYHUVLW\�DQG�HFRV\VWHP�
VHUYLFHV�LQ�WKH�VWXG\�DUHD�DQG�KRZ�WKH�GHYHORSHG�
VXVWDLQDEOH� ODQG� XVH� V\VWHPV�PXVW� EH� VKDSHG� LQ�
RUGHU�WR�SUHVHUYH�FHQWUDO�HFRV\VWHP�VHUYLFHV�XQGHU�
WKH�SUHVVXUH�RI�D�FKDQJLQJ�HQYLURQPHQW�

7KH�UHVXOWV�RI�WKH�ZKROH�HQGHDYRU�DQG�WKH�V\QWKH�
VLV�RI�RXU� MRLQW�UHVHDUFK�ZLWKLQ� WKH�58�LV�FXUUHQWO\�
VXPPDUL]HG�LQ�D�ERRN�WR�EH�SXEOLVKHG�LQ�WKH�³(FR�
ORJLFDO� 6WXGLHV´� 6HULHV� IURP� 6SULQJHU�� 7KH� ERRN�
H[SODLQV�PRVWO\� RQ� WKH� EDVLV� RI� TXDQWLWDWLYH� GDWD��
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KRZ�HFRV\VWHP�IXQFWLRQV�DQG�VHUYLFHV�DW�DOO�OHYHOV�
DUH�DIIHFWHG�E\�HQYLURQPHQWDO�FKDQJHV�E\�GLIIHUHQW�
PHFKDQLVPV�DQG�WR�GLIIHUHQW�H[WHQWV��

Impacts of Climate Change

&OLPDWH�FKDQJH�ZLOO�PRVW�OLNHO\�UHVXOW�LQ�DQ�RQ�JRLQJ�
ZDUPLQJ�ZKLOH�FKDQJHV� LQ�SUHFLSLWDWLRQ�WXUQHG�RXW�
WR� EH�KLJKO\� XQFHUWDLQ��7KLV� LPSRVHV�GLIIHUHQW� SR�
WHQWLDO�LPSDFWV�RQ�HFRV\VWHP�VHUYLFHV��8QFHUWDLQW\�
LQ�UDLQIDOO�SURMHFWLRQV�PD\�SRVH�VHYHUDO�WKUHDWV�RQ�
HFRV\VWHP�VHUYLFHV��GHSHQGLQJ�RQ�WKH�PDWKHPDWL�
FDO�VLJQ�RI�WKH�FRQVLGHUHG�DQRPDO\��'URXJKWV�ZRXOG�
QHJDWLYHO\�DIIHFW�VXSSRUWLQJ�VHUYLFHV�DV�H�J�� OHDG�
LQJ� WR� D� UHGXFWLRQ� RI� VRLO� RUJDQLVPV� DQG� QXWULHQW�
WXUQRYHU�UDWHV��$W�WKH�VDPH�WLPH�UHGXFHG�ZDWHUORJ�
JLQJ� RI� VRLOV� LQ� WKH� XSSHU� IRUHVW� DQG� WKH� 3iUDPR�
]RQH�ZRXOG�FDXVH�DQ�LQFUHDVH�RI�QXWULHQW�WXUQRYHU��
$� VXUSOXV� RI� UDLQIDOO� RQ� WKH� RWKHU� KDQG� FRXOG� HQ�
KDQFH�ZDWHU�ORJJLQJ�RI�WKH�VRLO�DQG�LQ�WXUQ�WKH�ULVN�
RI�ODQGVOLGHV��7KH�FKDQJH�WRZDUGV�H�J��PRUH�KHDY\�
UDLQV�ZRXOG� QHJDWLYHO\� DIIHFW� WKH� QXWULHQW� EDODQFH�
E\�DQ�LQFUHDVH�RI�LRQ�OHDFKLQJ��

Impacts of Nutrient Depositions

7KH�VHFRQG�PDMRU�WKUHDW�UHVXOWV�IURP�DWPRVSKHULF�
QXWULHQW�GHSRVLWLRQ�RULJLQDWLQJ�IURP�UHPRWH�VRXUFHV�
�PDLQO\�$PD]RQ�ELRPDVV�EXUQLQJ���,W�ZLOO�DFFHOHUDWH�
WKH�FDUERQ�WXUQRYHU�UDWH��VWLPXODWH�WUHH�JURZWK�DQG�
WKXV�FKDQJH� WKH�FDUERQ� UHJXODWLRQ� IXQFWLRQ�RI� WKH�
QDWXUDO� IRUHVW�� %XW� DQ� LQFUHDVHG� RI� DERYH� JURXQG�
ELRPDVV� SURGXFWLRQ�ZLOO� DOVR� LQFUHDVH� WKH� ULVN� IRU�
ODQGVOLGHV�� ZKLFK� LPSDFW� RQ� ELRGLYHUVLW\�� FDUERQ�
DQG�QXWULHQW�VHGLPHQW�F\FOHV��3URWRQV�LQ�WKH�DWPR�
VSKHULF�GHSRVLWLRQV�VWUHVV�WKH�EXIIHULQJ�FDSDFLW\�RI�
WKH�VRLO��UHVXOWLQJ�H�J��LQ�D�GUDPDWLF�DFLGL¿FDWLRQ�DQG�
ODFN�RI�FDWLRQV��5HJDUGLQJ�DJULFXOWXUDO�SURYLVLRQLQJ�
VHUYLFHV� DWPRVSKHULF� IHUWLOL]DWLRQ� LV� QRW� VXI¿FLHQW�
WR�UHSOHQLVK�GH¿FLHQW�QXWULHQWV�LQ�WKH�LPSRYHULVKHG�
VRLOV�EXW�QHYHUWKHOHVV�IRVWHUV�FDUERQ�WXUQRYHU�UDWH��
([SHFWHG�QHJDWLYH�HFRORJLFDO�HIIHFWV�RI�UHPRWH�IHU�
WLOL]DWLRQ�DUH�H�J��FKDQJHV�RI�WKH�FRPPXQLW\�VWUXF�

WXUH� RI� WKH� VRLO� RUJDQLVPV� DV� WKH� PLQHUDOL]DWLRQ�
FRPSDUWPHQW�RI�WKH�HFRV\VWHP���

Impacts of Land Use Changes

/DQG�XVH�FKDQJH�� WKH�PDLQ�RQJRLQJ� WKUHDW� WR� WKH�
VWXG\�DUHD��OHDGV�WR�D�ORVV�RI�ELRGLYHUVLW\��VXSSRUW�
LQJ�VHUYLFHV��DQG�DQ�DOWHUDWLRQ��RIWHQ�GHWHULRUDWLRQ��
RI�VRLO�VWUXFWXUH��FKHPLVWU\�DQG�ELRORJ\��([FHSWLRQV�
DUH�DUEXVFXODU�P\FRUUKL]DO��$0��IXQJL�DQG�VSHFLDO�
JURXSV� RI� VRLO� RUJDQLVPV�� H�J�� WHVWDWH� DPRHEDH��
ZKLFK�VXUYLYH�VODVK�DQG�EXUQ�RU�UH�FRORQL]H�WKH�QHZ�
KDELWDW��$Q� HQKDQFHPHQW� RI� PLFURELDO� ELRPDVV� LV�
DFFRPSDQLHG�E\�D�VKLIW�LQ�VSHFLHV�FRPSRVLWLRQ�GXH�
WR� DQ� LQFUHDVH� LQ� QXWULHQW� VXSSO\� DIWHU� EXUQLQJ� RI�
WKH�DUHD��$OWRJHWKHU��FXUUHQW�ODQG�XVH�FKDQJH�ZDV�
IRXQG�WR�GHVWDELOL]H�HFRV\VWHP�IXQFWLRQLQJ�DQG�VHU�
YLFHV��3URYLVLRQLQJ�VHUYLFHV�LQ�WKH�FRQYHUWHG�DUHDV�
FDQ�RQO\�EH�PDLQWDLQHG�E\�SHUPDQHQW�PDQDJHPHQW�
DV�H�J��IHUWLOL]DWLRQ��FDWWOH�JUD]LQJ�DQG�ZHHGLQJ�RYHU�
D�UHDVRQDEOH�SHULRG�RI�VRPH�GHFDGHV��

Impacts of Invasive Species

5HJDUGLQJ�WKH�WKUHDW�RI�WKH�SDVWXUH�DV�DQWKURSRJHQLF�
UHSODFHPHQW�V\VWHPV�RI�WKH�IRUHVW��LQYDVLYH�VSHFLHV�
DUH� RQH� UHDVRQ� IRU� WKHLU� LQVWDELOLW\�� ,Q� DQ� HFRORJL�
FDO�YLHZ�WKH�FRPPRQO\�XVHG�H[RWLF�SDVWXUH�JUDVVHV�
Setaria sphacelata� Melinis minutiflora� Pennisetum 
clandestinum FRPSHWH� ZLWK� DQ� LQYDVLYH� VSHFLHV�
�VRXWKHUQ� EUDFNHQ�� ZKLFK� IROORZV� UHFXUUHQW� VODVK�
DQG�EXUQ�DFWLYLWLHV�WR�UHPRYH�WKH�QDWXUDO�IRUHVW�DQG�
WR�SHULRGLFDOO\�UHMXYHQDWH�WKH�SDVWXUHV��Figure 5���
(VSHFLDOO\� LQ� QXWULHQW� GHSOHWHG� VRLOV�� EUDFNHQ�RXW�
FRPSHWHV�WKH�JUDVVHV��WKXV�QHJDWLYHO\�DIIHFWLQJ�WKH�
SURYLVLRQLQJ�VHUYLFHV�RI�WKH�SDVWXUHV���

(YHQ�LI�LQ�VXFK�D�FRPSOH[�V\VWHP�DV�WKH�VWXG\�DUHD�
WKH�JDLQHG�NQRZOHGJH�LV�IDU�IURP�SURYLGLQJ�D�IXOO�DQG�
GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�PDQLIROG�LQWHUDFWLRQV�
DQG�IHHGEDFNV�EHWZHHQ�WKH�GLIIHUHQW�VHUYLFH�OHYHOV��
WKH�UHVXOWV�SURYH�WKDW�WKH�FXUUHQW�DJULFXOWXUDO�SURYL�
VLRQLQJ�VHUYLFHV�DUH�HFRORJLFDOO\�QRW�VXVWDLQDEOH��,Q�

Figure 5: Bracken invades the slopes (grayish green colors) after slash and burn in the Reserva Biologica San Francis-
co (RBSF) area following an uncontrolled fire. The remaining pasture grass appears in bright green. Photo: J. Bendix 
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 News from the ECSF

Figure 6: Oswaldo Larriva (center with hat) and the 
councilors Dr Wilson Muñoz (left of Larriva), Joaquín 
Peña (right of Larriva) together with Alfredo Martinez 
(Director of the Cajas National Park, right), representa-
tives of NCI, the press and the scientific coordinators of 
the RU visited the research station. Photo: Pablo Gua-
man, ETAPA 

Visiting Delegations from the City of 
Cuenca and from ETAPA

$W�WKH�2�WK�RI�$XJXVW�20�2�D�GHOHJDWLRQ�IURP�&XHQ�
FD�KHDGHG�E\�WKH�FRXQFLOORUV�'U�:LOVRQ�0XxR]�DQG�
-RDTXtQ� 3HxD� DQG� WKH� &KLHI� ([HFXWLYH�2I¿FHU� RI�
(7$3$��2VZDOGR�/DUULYD��YLVLWHG�WKH�(&6)��Figure 
6���(7$3$��(PSUHVD�GH�7HOHFRPXQLFDFLRQHV��DJXD�
SRWDEOH�\�DOFDQWDULOODGR�GH�&XHQFD��� WKH�FRPSDQ\�
ZKLFK�SURYLGHV�PXQLFLSDO�VHUYLFHV�IRU�&XHQFD�DQG�
LWV�VXUURXQGLQJV�� LV�DQ�LPSRUWDQW�FRRSHUDWLRQ�SDUW�
QHU� ZLWKLQ� WKH� IXWXUH� MRLQW� UHVHDUFK� SODWIRUP�� 7KH�
LGHD�ZDV�LQWURGXFH�WKH�58�DQG�WKH�(VWDFLyQ�&LHQWt�
¿FD�6DQ�)UDQFLVFR��(&6)��UHVHDUFK�VWDWLRQ�WR�WKH�
YLVLWRUV�� $IWHU� D� SUHVHQWDWLRQ� DERXW� WKH� DFFRP�
SOLVKPHQWV�RI� WKH�SUHVHQW�58�DQG�WKH�DLPV�RI� WKH�
SODQQHG�UHVHDUFK�SODWIRUP�D�VKRUW�WRXU�LQ�WKH�(&6)�
DUHV�ZDV�FRQGXFHG��6XEVHTXHQWO\��LGHDV�DERXW�WKH�
IXWXUH�FRRSHUDWLRQ�ZKHUH�GLVFXVVHG�

Loja Airport Closed Until November

7KH�DLUSRUW�RI�/RMD�UHPDLQV�FORVHG�DW�OHDVW�XQWLO�PLG�
GOH�RI�1RYHPEHU�WKLV�\HDU��'HWDLOHG��XS�WR�GDWH�LQ�
IRUPDWLRQ�DOVR�DERXW�WKH�DOWHUQDWLYHV�FDQ�EH�IRXQG�
DW�RXU�ZHEVLWH�DW�7URSLFDO0RXQWDLQ)RUHVW�RUJ��

Jörg Zeilinger
 Station Manager

FRQWUDVW�WR�WKDW�WKH�QDWXUDO�IRUHVW�KDV�SURYHQ�DV�D�
UHPDUNDEO\�VWDEOH�HFRV\VWHP�ZLWK�D�KLJK�UHVLOLHQFH�
DJDLQVW� HQYLURQPHQWDO� FKDQJH��$V� D� UHVXOW�� HVSH�
FLDOO\� WKH� DJULFXOWXUDO� HFRV\VWHPV� DQG� WKHLU� SURYL�
VLRQV�DUH�XQGHU�ULVN�RI�HQYLURQPHQWDO�FKDQJH�ZKLFK�
QHHGV�PLWLJDWLRQ�VWUDWHJLHV�WRZDUGV�D�PRUH�VXVWDLQ�
DEOH�DQG�UHVLOLHQW�ODQG�XVH�V\VWHP����

Sustainable Land Use Portfolio

6XFK�D�ODQG�XVH�SRUWIROLR�IRU�WKH�PRXQWDLQ�UDLQ�IRU�
HVW�RI�(FXDGRU�PXVW�WKHUHIRUH�HQFRPSDVV��

�Ɣ $�VXVWDLQDEOH�DJULFXOWXUDO�LQWHQVL¿FDWLRQ��SDLUHG�
ZLWK
�Ɣ ODQG�XVH�GLYHUVL¿FDWLRQ�DV�D�ULVN�UHGXFWLRQ�VWUDW�
HJ\��FRPSOHPHQWHG�E\
�Ɣ �H[WHUQDO��FRPSHQVDWLRQ�SD\PHQWV�IRU�IRUHVW�
FRQVHUYDWLRQ�

)URP�RXU�¿QGLQJV��D�VXLWDEOH�DQG�VXVWDLQDEOH�ODQG�
XVH�SRUWIROLR�IRU�WKH�PRXQWDLQ�UDLQ�IRUHVW�RI�VRXWK�
HUQ�(FXDGRU�VKRXOG�FRPELQH�D�KLJKHU�SDVWXUH�\LHOG�
E\�PHDQV�RI�IHUWLOL]DWLRQ�DQG�EUDFNHQ�FRQWURO�ZKLFK�
KDOWV� WKH�SUHVVXUH� WR� FOHDU�QHZ�QDWXUDO� IRUHVW�� ,Q�
WHQVL¿FDWLRQ� PHDQV� DOVR� FDUHIXOO\� XVLQJ� SDUWV� RI�
WKH�QDWXUDO� IRUHVW�E\�H[WUDFWLQJ�WLPEHU�DQG�FROOHFW�
LQJ�QRQ�WLPEHU�SURGXFWV��DV�ZHOO�DV�LQFOXGLQJ�RWKHU�
VXVWDLQDEOH� ODQG� XVH� DOWHUQDWLYHV� DV� H�J�� VSHFLDO�
L]HG� VXVWDLQDEOH� V\VWHPV� DV� SUDFWLFHG� LQ� LQGLJ�
HQRXV�KRPH�JDUGHQV��&RQVHUYDWLRQ�RI� VXI¿FLHQWO\�
ODUJH�SDUWV�RI�WKH�QDWXUDO�IRUHVW�LV�D�PDMRU�SLOODU�RI�
D� VXVWDLQDEOH� PDQDJHPHQW� SRUWIROLR� ZKLFK� KHOSV�
WR�PDLQWDLQ�HFRV\VWHP�VHUYLFHV�RI� WKH�ZKROH�V\V�
WHP��7R�UHDFK�D�VXI¿FLHQW�FRQVHUYDWLRQ�OHYHO�DQ�LP�
SURYHPHQW�RI�WKH�OLYHOLKRRG�RI�WKH�ORFDO�SRSXODWLRQ�
LV�QHHGHG��7KLV�VKRXOG�EH�IRVWHUHG�E\�HTXDOL]DWLRQ�
SD\PHQWV�IRU�FDUERQ�UHJXODWLRQ�VHUYLFHV�DQG�ZDWHU�
VKHG�SURWHFWLRQ��5HVWRULQJ�DEDQGRQHG�DJULFXOWXUDO�
DUHDV�DUH�DQRWKHU�FRPSRQHQW�RI� WKH�VXVWDLQDELOLW\�
SRUWIROLR�ZKLFK�SRWHQWLDOO\�ZLOO�UHGXFH�WKH�SUHVVXUH�
RQ�WKH�QDWXUDO�IRUHVW���

Jörg Bendix & Erwin Beck
Speaker & Deputy Speaker of the RU

5HIHUHQFHV
[1] 7KH� 6WDWH� RI� WKH� 3ODQHW� 'HFODUDWLRQ�� SGI� ¿OH� DYDLODEOH� DW��
KWWS���ZZZ�SODQHWXQGHUSUHVVXUH20�2�QHW�SGI�VWDWHBRIBSODQ�
HWBGHFODUDWLRQ�SGI�� 7KH� UHVHDUFK� LQLWLDWLYH� )XWXUH� (DUWK� DW� WKH�
ZHEVLWH�RI�,QWHUQDWLRQDO�&RXQFLO�IRU�6FLHQFH��KWWS���ZZZ�LFVX�RUJ�
IXWXUH�HDUWK��
[2]� (QJOLVK� VXPPDU\� RI� WKH� DJUHHPHQW�� KWWS���ZZZ�GIJ�GH�
GRZQORDG�SGI�GIJBLPBSUR¿O�LPBLQWHUQDWLRQDOHQBNRQWH[W�SDUWQHU�
DJUHHPHQWBGIJBVHQHVF\WBHQ�SGI�*HUPDQ� WH[WV�� KWWS���ZZZ�NR�
RSHUDWLRQ�LQWHUQDWLRQDO�GH�GHWDLO�LQIR�DENRPPHQ�]ZLVFKHQ�GIJ�
XQG�VHQHVF\W�XHEHU�GLH�ZLVVHQVFKDIWOLFKH�]XVDPPHQDUEHLW�
]ZLVFKHQ�GHXWVFKODQG�X�KWPO� DQG�� KWWS���ZZZ�GIJ�GH�GIJBSUR¿O�
LPBLQWHUQDWLRQDOHQBNRQWH[W�LQWHUQDWLRQDOHBSDUWQHU�(FXDGRU�
LQGH[�KWPO�
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Figure 7: The Laipuna Natural Reserve comprises 2,000 hectares of deciduous dry forest and is located at the upper 
Catamayo River. Map: NCI 

News from NCI1  

NCI’s Laipuna Reserve is Awaiting the 
Start of Research

7KH�/DLSXQD�1DWXUDO�5HVHUYH� LV� ORFDWHG���0�NLOR�
PHWHUV�VRXWKZHVW�IURP�WKH�FLW\�RI�/RMD�LQ�WKH�0DFD�
UD�&RXQW\�FORVH�WR�WKH�3HUXYLDQ�ERUGHU��VHH�Figure 
7��� ,W� LV�SDUW�RI�D�ELJJHU�DUHD�RI�VHYHUDO� WKRXVDQG�
KHFWDUHV�LQ�D�JRRG�FRQVHUYDWLRQ�VWDWH�WKDW�H[WHQGV�
GRZQVWUHDP�DORQJ�WKH�&DWDPD\R�FDQ\RQ��LQFOXGLQJ�
D�SDUW�LQ�3HUX��7KH�5HVHUYH�DUHD�KDV�EHHQ�UHFRJ�
QL]HG�DV� WKH�¿UVW�FRQVHUYDWLRQ�SULRULW\�E\� WKH�JRY�
HUQPHQWV�RI�ERWK�FRXQWULHV�DQG�FDQ�EH�FRQVLGHUHG�
DV�RQH�RI�WKH�EHVW�UHPQDQWV�RI�WKLV�NLQG�RI�IRUHVW�LQ�
WKH�7XPEHVLDQ�5HJLRQ��FI��Figure 8���

7KH�DOWLWXGLQDO�JUDGLHQW�DW�WKH�UHVHUYH�UDQJHV�IURP�
4�0� WR� ��00�PHWHUV� DERYH� VHD� OHYHO�ZKLFK� JLYHV�
WKH�DUHD�VSHFLDO�FRQGLWLRQV��,W¶V�DWWUDFWLYH�EHFDXVH�LW�
KDUERUV�SODQW�DQG�DQLPDO�VSHFLHV�ERWK�IURP�WKH�GU\�
DQG�KXPLG�XSSHU�IRUHVWV��6LQFH�1DWXUH�DQG�&XOWXUH�
,QWHUQDWLRQDO��1&,��DFTXLUHG�WKH�DUHD�WHQ�\HDUV�DJR�
LW�ZDV�IHQFHG�DQG�FDWWOH�IDUPLQJ�VWRSSHG��

,Q� WKH� ODVW� PRQWKV� 1&,� KDV� VWDUWHG� WKH� LPSURYH�
PHQW�DQG�FRQVWUXFWLRQ�RI�QHZ�UHVHDUFK�DQG�DFFRP�
PRGDWLRQ�IDFLOLWLHV��7KLV�LQFOXGHV�LQVWDOODWLRQ�RI�WKH�
HOHFWULFLW\�V\VWHP��FRQVWUXFWLRQ�RI�D�QHZ�DFFRPPR�

GDWLRQ�IDFLOLW\��EDWKURRPV��DQG�WKH�PDLQWHQDQFH�RI�
WKH� FXUUHQW� LQIUDVWUXFWXUH��7KH� DFFHVV� WR� WKH� QHZ�
UHVHDUFK� VWDWLRQ� ZDV� LPSURYHG� DV� ZHOO� DQG� VROX�
WLRQV� WR� DFFHVV� LW� GXULQJ� WKH� ZLQWHU� VHDVRQ� ZHUH�
GLVFXVVHG��7KH�UHVHDUFK�SDWKV�ZLOO�EH�LPSURYHG�LQ�
FRRSHUDWLRQ�ZLWK�WKH�VFLHQWLVWV�DQG�WKHLU�GHPDQGV��

Figure 8: The Catamayo river runs through the Laipuna 
Reserve which is home of deciduous trees. The dry forests 
are highly biodiverse, with many endemic species. Photo: 
NCI 
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1 In this section Nature and Culture International (NCI, 
www.natureandculture.org) introduces its activities and 
reports recent progress. NCI is a non-governmental or-
ganization whose mission is to assist in the conservation 
of biological and cultural diversity.

Figure 9: The President of the Commonwealth of Dry 
forest (left), Ramiro Valdivieso, signs the agreement 
during the solemn session held by the Municipality of 
Zapotillo to celebrate 32 years of the county’s border 
jurisdiction. Renzo Paladines, NCI’s executive director 
(right), observes the scene as well as the people in the 
audience. Photo: NCI 

Five Municipalities and NCI Cooperate 
to Declare a New Biosphere Reserve

2Q�$XJXVW�2�WK��20�2��5DPLUR�9DOYLYLHVR��Figure 9���
PD\RU�RI�=DSRWLOOR�DQG�SUHVLGHQW�RI� WKH�&RPPRQ�
ZHDOWK�RI�0XQLFLSDOLWLHV� LQ�6RXWKZHVWHUQ�3URYLQFH�
RI� /RMD� VLJQHG� D� VSHFL¿F� DJUHHPHQW� RI� LQWHU�LQVWL�
WXWLRQDO�FRRSHUDWLRQ�ZLWK�1&,��7KH�&RPPRQZHDOWK�
RI�0XQLFLSDOLWLHV�LQ�6RXWKZHVWHUQ�3URYLQFH�RI�/RMD�
��DOVR�NQRZQ�DV�WKH�&RPPRQZHDOWK�RI�WKH�'U\�)RU�
HVW���LV�IRUPHG�E\�WKH�&RXQWLHV�RI�&HOLFD��0DFDUi��
3LQGDO�� 3X\DQJR� DQG� =DSRWLOOR�� 7KH� DJUHHPHQW�
EHWZHHQ�WKH�&RPPRQZHDOWK�DQG�1&,�DLPV�WR�SUR�
PRWH�WKH�GHFODUDWLRQ�RI�D�ELRVSKHUH�UHVHUYH�RI¿FLDO�
O\�UHFRJQL]HG�E\�81(6&2�XQGHU�WKH�MXULVGLFWLRQ�RI�
WKH�¿YH�&RXQWLHV�WKDW�PDNH�XS�WKH�&RPPRQZHDOWK��
7KH� UHVHUYH� FRPSULVHV� DQ� DUHD� RI� DSSUR[LPDWHO\�
�20�000�KHFWDUHV�RI�GHFLGXRXV�IRUHVWV�

7KH�FRRSHUDWLRQ�FDPH�WR�OLIH�VRPH�WLPH�DJR�ZKHQ�
WKHVH� 0XQLFLSDOLWLHV� UHFRJQL]HG� WKHLU� WHUULWRU\� DV�
DQ� LGHDO� JHRJUDSKLFDO� VSDFH� WR� EH� UHFRJQL]HG� E\�
81(6&2�DV�D�ELRVSKHUH�UHVHUYH��7KLV�ZRXOG�EH�D�
PDJQL¿FHQW�RSSRUWXQLW\�IRU�FRPSUHKHQVLYH�VXVWDLQ�
DEOH�GHYHORSPHQW�DQG�PDQDJHPHQW�IRU�FRQVHUYD�
WLRQ�RI�QDWXUDO�DQG�FXOWXUDO�KHULWDJH�SUHVHQW� LQ� WKH�
PHQWLRQHG�&RXQWLHV�� DQG� IRU� WKH� LQKDELWDQWV��ZLWK�
WKH�JRDO�WR�LPSURYH�WKHLU�TXDOLW\�RI�OLIH��

First Transfer Project2 

Good Seed Quality is the Reward for 
Trained Climbers

In a course nursery workers trained how to use 
climbing harnesses and carabiners to improve  
seed collection for aforestation research. 

,W�ZDV�WKH�KHDGLQJ�RI�D�PDMRU�QDWLRQDO�(FXDGRULDQ�
QHZVSDSHU�LQ�RQH�RI�WKHLU�GDLO\�VHFWLRQV�UHIHUULQJ�WR�
D�WUDLQLQJ�FRXUVH�GLUHFWHG�WR�FOLPE�WUHHV�IRU�FROOHFW�
LQJ� VHHGV�� ,W�ZDV�RUJDQL]HG�E\� WKH�7UDQVIHU�3URM�
HFW� IRUHVW� ³1XHYRV�%RVTXHV�SDUD�(FXDGRU´� VSRQ�
VRUHG�E\�WKH�*HUPDQ�5HVHDUFK�)RXQGDWLRQ��')*��
DQG� FDUULHG�RXW� EHWZHHQ�$SULO� �6WK� DQG�2�WK� 20�2��
7KH�3URYLQFLDO�*RYHUQPHQW�RI�/RMD� �*3/���1DWXUH�
DQG� &XOWXUH� ,QWHUQDWLRQDO� �1&,��� ORFDO� 8QLYHUVLWLHV�
�81/�DQG�873/���(FXDGRULDQ�5HG�&URVV�DQG� WKH�
1DWLRQDO� ,QVWLWXWH�RI�$JULFXOWXUDO�5HVHDUFK� �,1,$3��

Figure 10: Ropes and snaprings safeguard one of the 
participants who climbs a tree. Photo: Baltazar Calvas 
BBBBBBBBBBBB�
2��7UDQVIHU�SURMHFWV�DUH�VSLQ�RIIV�RI�WKH�58�DQG�DLP�WR�DSSO\�WKH�
NQRZOHGJH�JDLQHG�IURP�VFLHQWL¿F�UHVHDUFK��/LNH�WKH�58�WKH\�
DUH�IXQGHG�E\�WKH�*HUPDQ�5HVHDUFK�)RXQGDWLRQ��')*���
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Towards a Weather Radar Network of 
South Ecuador

Recently the second RU knowledge transfer 
project spin-off was approved. It’s methods, 
aims, and the involved people and institutions 
will be introduced. 

The Need to Monitor and Forecast Water Input

:DWHU�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�UHVRXUFHV�RI�(F�
XDGRU��$� JUHDW� SDUW� RI� WKH� FRXQWU\¶V� SRZHU� VXSSO\�
�a�0��� LV� JHQHUDWHG� E\� K\GUR� SRZHU� SODQWV�� )XU�
WKHUPRUH��WKH�SRWDEOH�ZDWHU�VXSSO\�RI�WKH�(FXDGRU�
LDQ�FLWLHV�DQG�WKH�SURYLVLRQ�ZLWK�LUULJDWLRQ�ZDWHU�IRU�
DJULFXOWXUH�LQ�GULHU�DUHDV��DV�WKH�GU\�IRUHVW�DUHDV�LQ�
VRXWKHUQ�(FXDGRU��UHOLHV�RQ�WKH�ZDWHU�VRXUFHV�RI�WKH�
$QGHV�KLJK�PRXQWDLQV��7KLV�DOVR�KROGV�IRU�VRXWKHUQ�
(FXDGRU��7R�SURSHUO\�PDQDJH�ZDWHU� UHVRXUFHV� LWV�
LV�RI�XWPRVW�LPSRUWDQFH�WR�PRQLWRU�DQG�IRUHFDVW�WKH�
DWPRVSKHULF�ZDWHU�LQSXW�E\�SUHFLSLWDWLRQ�LQ�WLPH�DQG�
VSDFH��8QIRUWXQDWHO\��WKH�RI¿FLDO�QHWZRUN�RI�PHWHR�
URORJLFDO�VWDWLRQV�SDUWLFXODUO\�LQ�VRXWKHUQ�(FXDGRU�LV�
WRR�VFDUFH�WR�SURYLGH�UHOLDEOH�UDLQIDOO�GDWD��)XUWKHU�
PRUH��PHWHRURORJLFDO�VWDWLRQV�DUH�KDUGO\�H[LVWLQJ�LQ�
WKH�KLJK�PRXQWDLQV�RI�(FXDGRU��WKH�PDLQ�VRXUFH�RI�
ZDWHU��$OVR�WKH�WHPSRUDO� UHVROXWLRQ�RI�VWDWLRQ�GDWD�
LQFOXGLQJ�GDWD�VXEPLVVLRQ�LV�QRW�VXI¿FLHQW�IRU�D�XVH�
LQ�KD]DUGRXV�ZHDWKHU�ZDUQLQJ�DQG�GLVDVWHU�SUHYHQ�
WLRQ� V\VWHPV�ZKHUH� H�J�� WKH� QRZFDVWLQJ� RI� KHDY\�
UDLQV��LWV�SRVVLEOH�PRGL¿FDWLRQV�LQ�WKH�VFRSH�RI�FOL�
PDWH�FKDQJH��DQG�UHVXOWLQJ�ÀDVK�ÀRRGV�IUHTXHQWO\�
FDXVLQJ� ODQGVOLGHV� DQG� GDPDJHV� RI� LQIUDVWUXFWXUH�
�URDGV��LQ�WKH�$QGHV�LV�D�PDMRU�WDVN�RI�WKH�UHJLRQDO�
DQG�WKH�QDWLRQDO�DGPLQLVWUDWLRQ��

,Q� GHYHORSHG� FRXQWULHV�� ZHDWKHU� UDGDU� QHWZRUNV�
QRUPDOO\�SURYLGH�VSDWLR�WHPSRUDO�GDWD�IRU�SUHFLSLWD�
WLRQ� QRZFDVWLQJ�� +RZHYHU�� LQ� WKH�$QGHV� RI� 6RXWK�
$PHULFD�� QR� UDGDU�QHWZRUN�KLWKHUWR�H[LVWV��7KLV� LV�
�L��GXH�WR�WKH�KLJK�FRVWV�RI�VFDQQLQJ�UDGDU�V\VWHPV�
DQG��LL��SUREOHPV�ZLWK�UDGDU�VKDGRZV�DQG�WKXV�UD�
GDU�FDOLEUDWLRQ� LQ�FRPSOH[�PRXQWDLQRXV� WHUUDLQ�DV�
WKH�$QGHV��

,Q� WKH� 58��6�� D� WHFKQLTXH� KDV� EHHQ� GHYHORSHG��
WHVWHG� DQG� YDOLGDWHG� WR� SURSHUO\� FDOLEUDWH� UDLQ� UD�
GDU�GDWD�LQ�WKH�$QGHV��EDVHG�RQ�VFDQQLQJ�DQG�FRVW�
HIIHFWLYH�;�EDQG�ORFDO�DUHD�ZHDWKHU�UDGDU��/$:5��
WHFKQRORJ\�ZKLFK� LV�DOVR�DIIRUGDEOH�E\�GHYHORSLQJ�
FRXQWULHV��7KH�WHFKQLTXH�XVHV�WKH�UDGDU�GDWD�WR�GH�
WHFW�WKH�VSDWLR�WHPSRUDO�FRYHUDJH�RI�UDLQIDOO�DQG�DG�
GLWLRQDO� FOLPDWH�VWDWLRQV� IRU�FRQYHUWLQJ� WKH� WHUUDLQ�

Second Transfer Project 
ZHUH� WKH� PDLQ� LQVWLWX�
WLRQV� LQYROYHG�� 5HVWOHVV�
DQG�HDJHU�ZHUH�WKH�¿UVW�
UHDFWLRQV�DPRQJ�RYHU�20�
SDUWLFLSDQWV�� ZKR� TXDOL�
¿HG� DV� QXUVHU\� ZRUNHUV�
DQG� ZRUN� LQ� DFWLYLWLHV�
UHODWHG� WR� VHHG� FROOHF�
WLRQ�LQ�WKH�¿HOG�EHWZHHQ�
WKH� 3URYLQFH� RI� /RMD��
=DPRUD� &KLQFKLSH� DQG�
3LFKLQFKD�� 7KH\� UHDGLO\�
OHDUQHG� WKH� SURFHGXUHV�
DQG� WKH� KDQGOLQJ� RI� WKH�
QHZ� HTXLSPHQW� DQG�
FOLPELQJ�PDWHULDOV��

7KH� DWWHQGHHV� XVXDOO\�
FOLPEHG� WUHHV� ZLWKRXW�
DQ\�NLQG�RI�VDIHW\�HTXLS�
PHQW�� 'XH� WR� D� VHQVH�
RI� LQVHFXULW\�DQG� IHDU�RI�
IDOOLQJ�IURP�WKH�WUHHWRSV��
WKH\� ZHUH� QHYHU� VXUH�
QHLWKHU�RI�WKH�TXDOLW\�QRU�
WKH� TXDQWLW\� RI� VHHGV�
WKH\�ZHUH�DEOH�WR�FROOHFW�
RU� HYHQ� ZKHWKHU� WKH\�
ZRXOG�EH�DEOH� WR�FROOHFW�
DQ\� VHHGV� DW� DOO�� 0RVW�
RI�WKH�SDUWLFLSDQWV�FDPH�
WR�WKH�FRQFOXVLRQ�WKDW�DW�
¿UVW�LW�ZDV�D�FKDOOHQJH�WR�
XVH� WKH� QHZ� HTXLSPHQW�
�Figure 10��� %XW� WKH� LQ�

VWUXFWRU¶V�H[SHULHQFH�DQG�KLV�WUDLQLQJ�DELOLWLHV�SUR�
YLGHG�WKHP�ZLWK�D�VHQVH�RI�VHFXULW\��

&XUUHQWO\� WKH�HTXLSPHQW�DFTXLUHG�E\�RXU�7UDQVIHU�
3URMHFW�ZLOO�EH�JLYHQ�WR�WKH�GLIIHUHQW�ORFDO�LQVWLWXWLRQV�
WKDW�ZHUH�WUDLQHG��:H�VRRQ�ZLOO�HVWDEOLVK�DQ�LQVWLWX�
WLRQDO�ORDQ�V\VWHP�IRU�VHHG�FROOHFWLRQ��GHSHQGLQJ�RQ�
WKH�QHHGV�RI�WKH�LQVWLWXWLRQ�DQG�WKH�GDWHV�RI�FROOHF�
WLRQ��GDWHV�ZKLFK�GHSHQG�RQ�WKH�SKHQRORJLFDO�FDO�
HQGDU�GHYHORSHG�DQG�DVVHPEOHG�SUHYLRXVO\��$OIUHG�
:RHUOH��WKH�*HUPDQ�WUDLQHU��VDLG�KH�ZDV�LPSUHVVHG�
E\� WKH� OHDUQLQJ� FDSDFLW\� RI� WKH� VWXGHQWV� VLQFH� KH�
¿QGV� LW� FKDOOHQJLQJ� WR� FOLPE� VXFK� ODUJH� WUHHV� WKDW�
DUH�VR�GLIIHUHQW�IURP�WKH�RQHV�KH�LV�DFFXVWRPHG�WR�
FOLPELQJ�EDFN�LQ�(XURSH��Figure 11���

7KXV� WKH� WUDQVIHU� SURMHFW� KDV� VWDUWHG� LWV� RXWUHDFK�
DFWLYLWLHV��VXSSRUW�IRU�IRUHVW�DUHDV�LQ�VRXWKHUQ�(FXD�
GRU�DQG�KDV�FUHDWHG�JUHDW�H[SHFWDWLRQV�HVSHFLDOO\�
LQ� UHJDUGV� WR� LQWHUOLQNLQJ� WKH� ORFDO� LQVWLWXWLRQV�ZLWK�
WKH�FRQVHUYDWLRQ�RI�QDWXUDO�UHVRXUFHV��

Baltazar Calvas, Bernd Stimm,  
Reinhard Mosandl, Sven Guenter,  

Eduardo Cueva & Patrick Hildebrandt

Figure 11: Seed harvesters are 
now able to collect seeds which 
they couldn’t reach in the past. 
Photo: Baltazar Calvas 
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FRUUHFWHG� UDGDU� UHÀHFWLYLW\� LQWR�VSDWLDO�H[SOLFLW� UDLQ�
UDWH�GDWD�>�@�>2@��

Project Aims and Consortium

7KH�GHYHORSHG�WHFKQRORJ\�ZDV�WKH�VWDUWLQJ�SRLQW�WR�
DSSO\�IRU�WKH�NQRZOHGJH�WUDQVIHU�SURMHFW�³2SHUDWLRQ�
DO�UDLQIDOO�PRQLWRULQJ�LQ�VRXWKHUQ�(FXDGRU���WRZDUGV�
D�UDLQ�UDGDU�QHWZRUN�LQ�6RXWK�(FXDGRU´�LQ�RUGHU�WR�
SURYLGH�WKH�UHJLRQDO�DXWKRULWLHV�ZLWK�D�WRRO�IRU�VKRUW�
WHUP�UDLQIDOO�DQG�GLVDVWHU�QRZFDVWLQJ��EXW�DOVR� IRU�
ORQJHU�WHUP� SUHFLSLWDWLRQ� PRQLWRULQJ� IRU� ZDWHU� UH�
VRXUFHV�PDQDJHPHQW��FDSDEOH�WR�GHWHFW�LPSDFWV�RI�
FOLPDWH�DQG�ODQG�XVH�FKDQJH�RQ�WKH�ZDWHU�EDODQFH��
7KH�6RXWK�(FXDGRULDQ�SURWRW\SH�LV�LQWHQGHG�WR�GH�
OLYHU�WKH�EOXHSULQW�RI�D�QDWLRQDO�UDGDU�QHWZRUN��7KH�
PDLQ�DLPV�RI�WKH�SURMHFW�DUH��
�Ɣ WR�HVWDEOLVK�DQG�LPSOHPHQW�D�SURWRW\SH�UDGDU�
QHWZRUN�EDVHG�RQ�WKUHH�ORFDO�DUH�ZHDWKHU�UDGDU�
V\VWHPV�FRYHULQJ�VRXWKHUQ�(FXDGRU��Figure 12�
�Ɣ WR�LPSOHPHQW�UHDO�WLPH�GDWD�WUDQVPLVVLRQ�DQG�
FDOLEUDWLRQ�RI�WKH�UDGDU�LPDJHV
�Ɣ WR�GHYHORS�D�ZRUNLQJ�GDWDEDVH��EDVHG�RQ�
58��6GZ�WHFKQRORJ\��DQG�D�XVHU�ZHE�LQWHUIDFH�
�Figure 12��DGGUHVVLQJ�DW�WKH�VDPH�WLPH�WKH�
SXEOLF��WKH�SODQQLQJ�DGPLQLVWUDWLRQ��LQ�IDFLOLWDWLQJ�
WKH�RI¿FLDO�GXWLHV�PHQWLRQHG�DERYH���DQG�SULYDWH�
FRPSDQLHV��DV�SDUWLFXODUO\�ZDWHU�DQG�K\GUR�
SRZHU�VXSSOLHUV��

Figure 12: Screenshot of the first test version of the user interface 
showing the planned positions of the three radars (Loja - right, 
Celica - left and Cajas - top). Besides the data management sys-
tem, planned applications are a radar movie for the public and 
others, a hazard warning section and a convective rain cell tracking 
as a main severe weather forecast option. The maximum range of 
a single radar (circles) is 60 km, the highest pixel resolution is 100 
m. The color bar beside the radar image shows the magnitude of 
rainfall derived from radar reflectivity. Screenshot: J. Bendix 

7KH� MRLQW� GHYHORSPHQW� RI� WKH� SURWRW\SH�
ZDV� UHTXHVWHG� WR� WKH� *HUPDQ� 5HVHDUFK�
)RXQGDWLRQ� �'HXWVFKH� )RUVFKXQJVJH�
PHLQVFKDIW�� ')*�� E\� DQ� (FXDGRULDQ�
*HUPDQ�FRQVRUWLXP� LQ�20����7KH�FRQVRU�
WLXP� LV� OHG� E\� 8QLYHUVLW\� RI� 0DUEXUJ� �3,�
-��%HQGL[�IURP�WKH�FXUUHQW�58��6�SURMHFW�
'���DQG�WKH�3URYLQFLDO�*RYHUQPHQW�RI�WKH�
SURYLQFH�RI�/RMD��*3/���*3/�LV�VLWXDWHG�LQ�
/RMD�� ZKHUH� LW¶V� SODQQLQJ� GHSDUWPHQW� ZLOO�
LPSOHPHQW� DQG� RSHUDWH� WKH� FHQWUDO� GDWD�
PDQDJHPHQW� DQG�GLVVHPLQDWLRQ� V\VWHP���
*3/�RSHUDWHV�WKH�5DGDU�LQ�&HOLFD��&(;;��
DQG� ZRUNV� WRJHWKHU� ZLWK� VHYHUDO� LQVWLWX�
WLRQV�ZKLFK�KHOS�LQ�DGPLQLVWUDWLRQ��RSHUDW�
LQJ�DQG�PDLQWDLQLQJ�WKH�V\VWHPV��
�L��7KH�7HFKQLFDO�8QLYHUVLW\�LQ�/RMD��873/��
ZKRVH�VWDII�ZLOO�RSHUDWH�WKH�5DGDU�LQ�/RMD�
�/2;;��WRJHWKHU�ZLWK�*3/�
�LL��(7$3$��D�FRPSDQ\�SURYLGLQJ�PXQLFLSDO�
VHUYLFHV� IRU�&XHQFD�DQG� LWV�VXUURXQGLQJV�
�(PSUHVD� GH� 7HOHFRPXQLFDFLRQHV�� DJXD�
SRWDEOH� \� DOFDQWDULOODGR� GH� &XHQFD�� DQG�
WKH� 8QLYHUVLW\� RI� &XHQFD� �8&�� ZKR� ZLOO�
MRLQWO\�RSHUDWH�WKH�5DGDU�DW�&DMDV��&8;;��
�LLL�� WKH�IRXQGDWLRQ�1DWXUH�DQG�&XOWXUH�,Q�
WHUQDWLRQDO��1&,��ZKLFK�VXSSRUWV�WKH�VHWXS�
RI�WKH�KDUGZDUH�DQG�KHOSV�ZLWK�DGPLQLVWUD�
WLYH�LVVXHV�

)XUWKHU�LQWHUHVWHG�ERGLHV�DUH�
�D��WKH�3URMHFW�³UHLQIRUFHPHQW�RI� WKH�LQWHJUDO�PDQ�

DJHPHQW� RI� WKH� ELQDWLRQDO� &DWDPD\R�&KLUD�
ZDWHUVKHG´� �3UR\HFWR� )RUWDOHFLPLHQWR� GH� OD�
*HVWLyQ�,QWHJUDO�GH�OD�&XHQFD�%LQDFLRQDO�&DWD�
PD\R�&KLUD��

�E��UHJLRQDO� HOHFWULFLW\� FRPSDQLHV� �KHUH�� (PSUHVD�
(OHFWULFD�5HJLRQDO�GH�6XU�6�$����

�F��WKH�QDWLRQDO�ZHDWKHU�VHUYLFH�RI�(FXDGRU�,1$0+,�
�,QVWLWXWR� 1DFLRQDO� GH� 0HWHRURORJLD� H� +LGUROR�
JLD���DQG�

�G��WKH�ZDWHU�IXQG�RI�6RXWK�(FXDGRULDQ�PXQLFLSDOL�
WLHV�)25$*8$��)RQGR�5HJLRQDO�GHO�$JXD��

7KH�DSSOLFDWLRQ�ZDV�DSSURYHG�E\�')*�LQ�ODWH�20����
WKH�SURMHFW�KDV�RI¿FLDOO\�VWDUWHG�LQ�$XJXVW�20�2�ZLWK�
WKH� HPSOR\PHQW� RI� WKH� FRRUGLQDWLQJ� 3RVW'RF�$Q�
GUHDV�)ULHV��

7KH�SURMHFW�LV�LQWHQGHG�WR�VXSSO\�VSDWLDO�H[SOLFLW�UDLQ�
IDOO�GDWD�ZKLFK�DOVR�ZLOO�KHOS�WR�GHYHORS�ELRGLYHUVLW\�
DQG� HFRV\VWHP� IXQFWLRQ� LQGLFDWRUV� LQ� WKH� SODQQHG�
3ODWIRUP� EXQGOH� SURJUDP� �VHH� UXEULF� 6SHDNHUV¶�
&RUQHU���$W�WKH�VDPH�WLPH��WKH�SODQQHG�PHWHRURORJ�
LFDO�VWDWLRQ�QHWZRUN�RI�)25$*8$��(7$3$�DQG�*HV�
WLRQ�$PELHQWDO�=DPRUD�ZKLFK�ZLOO�EH�HVWDEOLVKHG�LQ�
WKH�VFRSH�RI�WKH�3ODWIRUP�EXQGOH�SURJUDP�PLJKW�DW�
WKH�VDPH�WLPH�LPSURYH�WKH�FDOLEUDWLRQ�TXDOLW\�RI�WKH�
UDGDU�QHWZRUN�VLJQL¿FDQWO\��
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Project Outline and Current State

'HVSLWH�WKH�YHU\�UHFHQW�RI¿FLDO�VWDUW�RI�WKH�SURJUDP��
D�SUHSDUDWLRQV�SKDVH�KDV�DOUHDG\�EURXJKW�WKH�SURM�
HFW�IRUZDUG�VLQFH�LWV�DSSURYDO�LQ�20����

2Q�WKH�(FXDGRULDQ�VLGH��DQ�DJUHHPHQW��convenio��
ZDV�GUDIWHG�DQG�VLJQHG�DPRQJ�WKH�SDUWQHUV�ZKLFK�
PXWXDOO\�UHJXODWHV�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�WKH�
SDUWQHUV� LQYROYHG�� $SSOLFDWLRQV� IRU� WKH� IUHTXHQF\�
SHUPLVVLRQ�IRU�WKH�QHZ�UDGDUV�&HOLFD�DQG�&DMDV�DUH�
DOVR�XQGHU�ZD\��2Q�WKH�*HUPDQ�VLGH��WKH�H[SRUW�RI�
WZR�QHZ�UDGDU�V\VWHPV��&HOLFD�DQG�/RMD��WR�(FXD�
GRU�DQG�WKH�LPSRUW�WR�WKH�FRXQWU\�LV�LQ�ZRUN��ZKLFK�
QHHGV�D�ORW�RI�SDSHUZRUN����

$W�WKH�VDPH�WLPH��D�¿UVW�SURWRW\SH�RI�WKH�:HE�LQWHU�
IDFH�ZDV�SURJUDPPHG��Figure 12��DQG�WKH� OD\RXW�
IRU�WKH�GDWD�PDQDJHPHQWV�V\VWHP�LV�XQGHU�MRLQW�GH�
YHORSPHQW��ZLWK�VSHFLDO�UHIHUHQFH�WR�UHDO�WLPH�GDWD�
WUDQVPLVVLRQ�DQG�SURFHVVLQJ��Figure 13��

)RU� WKH� LQVWDOODWLRQ� RI� WKH� V\VWHPV� LQ� WKH� ¿HOG�� D�
YLHZVKHG� DQDO\VLV� ZDV� FRQGXFWHG� ZKLFK� \LHOGHG�
WKH�PRVW�RSWLPDO�VLWHV�IRU�WKH�V\VWHPV�E\�PLQLPL]�
LQJ� SUREOHPDWLF� DUHDV� RI� WHUUDLQ� FOXWWHU� DQG� UDGDU�
VKDGRZV�LQ�WKH�¿HOG�RI�YLHZ�RI�WKH�UDGDU�V\VWHPV��

Figure 13: Layout for the data flow in the radar network. Every 
single radar from Loja, Cajas and Celica will provide an image 
every five minutes. Data will be sent via radio transmission and/
or cell phone/internet to the Provincial Government of the prov-
ince of Loja (GPL) office and the local cooperation partners (as 
backup and for further research activities): The Technical Uni-
versity in Loja (UTPL), the company ETAPA, and the University 
of Cuenca (UC). At GPL office, data will be processed (calibra-
tion, inter-calibration, radar movie etc.) and archived in a data-
base (DB). A copy of data and products is sent to University of 
Marburg (U Marburg) via an FTP-internet connection for backup 
purposes. GPL hosts the main web services jointly developed as 
emphasized in the text. Image: J. Bendix

RU 5HG�FHOOXODU
RU &'04�0
5HDO�WLPH�HYHU\ ILYH PLQXWHV

Radar site Local Partner

5DGLR

GPL

,QWHUQHW

'% :HE�6HUYLFH

7R�ORFDO VWDNHKROHU
3XEOLF

)73
0LUURU�'%

U Marburg

/RMD

&DMDV

&HOLFD
*3/

(7$3$
8&��*3/

873/
*3/

Figure 14: Radar housing for the radar at El Tiro, the 
mountain range near the city of Loja. The same custom-
made housing will also be constructed at the other two 
radar sites. On the photo, the antenna for the Local Area 
Weather Radar (LAWR) is installed by two people on top 
of the radar tower. Photo: A. Fries 

$W�WKH�VDPH�WLPH��WKH�FRQFHSW�IRU�D�UDGDU�KRXVLQJ�
ZDV�GHYHORSHG�DQG�DOUHDG\�FRQVWUXFWHG�RQ�WKH�¿UVW�
UDGDU�VLWH��WKH�SDVV�DOWLWXGH�(O�7LUR��$W�WKLV�VLWH��WKH�
/RMD�UDGDU�ZDV�UHFHQWO\�LQVWDOOHG��Figure 14��DQG�LV�
FXUUHQWO\�XQGHU�UH¿W�

Jörg Bendix, Rütger Rollenbeck &  
Andreas Fries (Univ. Marburg),  

Rubén Bustamante & Giovanny Segarra (GPL), 
Juan Pablo Suarez & Fernando Oñate (UTPL), 

Rolando Celleri  (Univ. Cuenca),  
Alfredo Martinez (ETAPA) & Renzo Paladines (NCI)
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GDWD� DQG� PHWHRURORJLFDO� ¿HOG� REVHUYDWLRQV�� Atmospheric Re-
search�����2���2���
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Science News - Summarizing Reports of the RU

Nutrient Addition Affects Leaf 
Parameters and Herbivory

:LWKLQ� WKH� (FXDGRULDQ�NUWULHQW�MDQLSXODWLRQ�EX-
SHULPHQW� �180(;�� VHH� 70)�1HZVOHWWHUV� LVVXHV�
QR� ���� ��� 2�� ���ZH� FRPSDUHG� WKH� HIIHFWV� RI� QXWUL�
HQW�DGGLWLRQ�RQ�OHDI�PRUSKRORJ\��IROLDU�QXWULHQWV�DQG�
KHUELYRU\� LQ� FRPPRQ� WUHH� VSHFLHV� DQG� GLIIHUHQW�
SODQW�OLIH�IRUPV��SURMHFW�A1���$W�WKH�ORZHU�PRQWDQH�
IRUHVW�VLWH�ZH�VHOHFWHG� IRXU�FRPPRQ� WUHH�VSHFLHV�
�Graffenrieda emarginata� Alchornea lojaensis� Hi-
eronyma fendleri� Myrcia�VS��QRY���LQ�20���>�@��

,Q�20�2�ZH�VDPSOHG�FRPPRQ�VSHFLHV�RI�RWKHU�SODQW�
OLIH�IRUPV�DQG�VDSOLQJV�RI�WZR�WUHH�VSHFLHV�LQ�20�2��
Anthurium grubbii� �KHUE���Miconia radula� �VKUXE���
Chusquea�VS���EDPERR���Elaphoglossum�VS���IHUQ���
Miconia punctata��WUHH�VDSOLQJV��DQG�G. emarginata 
�WUHH�VDSOLQJV��>2@��

,Q�IRXU�VSHFLHV�VSHFL¿F�OHDI�DUHD��6/$��ZDV�VLJQL¿�
FDQWO\�LQFUHDVHG�E\�WKH�FRPELQHG�DGGLWLRQ�RI�QLWURL�
JHQ� �1�� DQG�SKRVSKRUXV� �3��� �0��RI� WKH� VSHFLHV�
KDG�VLJQL¿FDQWO\�KLJKHU�IROLDU�1�FRQFHQWUDWLRQV�DIWHU�
1�RU�1�3�DGGLWLRQ��7KUHH�RI� WKH� IRXU� VWXGLHG� WUHH�
VSHFLHV� DQG� WKH� EDPERR� VSHFLHV� VKRZHG� VLJQL¿�
FDQWO\�KLJKHU�OHDI�PDVV�ORVVHV�E\�KHUELYRU\�DIWHU�1�
DGGLWLRQ��VHH�Figure 15���

,Q� VXPPDU\�� VXVFHSWLELOLW\� WR� KHUELYRU\�DIWHU� QXWUL�
HQW�DGGLWLRQ�GLIIHUHG�EHWZHHQ�SODQW�VSHFLHV�DQG�OLIH�
IRUPV�DIWHU� ��4� \HDUV�RI� FRQWLQXRXV�QXWULHQW� DGGL�
WLRQ��$FFRUGLQJO\� KHUELYRU\�PD\� EH� RQH� LPSRUWDQW�

PHFKDQLVP�WKDW�FRQWULEXWHV�WR�FKDQJHV�LQ�WKH�SODQW�
FRPSRVLWLRQ�RI�IRUHVWV�XQGHU�LQFUHDVHG�QXWULHQW�GH�
SRVLWLRQ�>�@��� Jürgen Homeier
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U]XJDEHQ�DXI�%ODWWPRUSKRORJLH��%ODWWQlKUVWRIIJHKDOWH�XQG�+HU�
ELYRULH�LQ�HLQHP�HFXDGRULDQLVFKHQ�%HUJUHJHQZDOG��BSc thesis, 
8QLYHUVLW\�RI�*|WWLQJHQ�
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SKRU]XJDEHQ�DXI�GLH�+HUELYRULH�LQ�HLQHP�WURSLVFKHQ�%HUJUHJHQ�
ZDOG�LQ�6�GHFXDGRU��BSc thesis, 8QLYHUVLW\�RI�*|WWLQJHQ�
[3]�+RPHLHU�-��+HUWHO�'��&DPHQ]LQG�7��&XPELFXV�1/��0DUDXQ�
0��0DUWLQVRQ�*2�� 3RPD� /1�� 5LOOLJ�0&�� 6DQGPDQQ�'�� 6FKHX�
6��9HOGNDPS�(��:LOFNH�:��:XOODHUW�+��/HXVFKQHU�&��in press���
7URSLFDO�$QGHDQ�IRUHVWV�DUH�KLJKO\�VXVFHSWLEOH�WR�QXWULHQW�LQSXWV���
5DSLG�HIIHFWV�RI�H[SHULPHQWDO�1�DQG�3�DGGLWLRQ�WR�DQ�(FXDGRULDQ�
PRQWDQH�IRUHVW��PLOS ONE

Figure 15: A damaged leaf Graffenrieda emarginata, the 
most common tree species of the San Francisco Reserve. 
Photo: J. Homeier. 

Effects of Nutrient Additions on 
Mycorrhizas are Unexpected

$UEXVFXODU� 0\FRUUKL]DO� )XQJL� �$0)�� SOD\� DQ� LP�
SRUWDQW� UROH� DV� EHORZJURXQG� SODQW� V\PELRQWV�� ID�
FLOLWDWLQJ�QXWULHQW�XSWDNH�E\�H[SORULQJ� WKH�VRLO�ZLWK�
DQ�H[WUDUDGLFDO�K\SKDO�QHWZRUN�DQG�SHUPLWWLQJ�D�GL�
UHFW�WUDQVIHU�YLD�VSHFLDOL]HG�VWUXFWXUHV��DUEXVFXOHV�
DQG�FRLOV��ZLWKLQ�WKH�URRW�FRUWH[�>�@��$0)�UHSUHVHQW�
WKH�GRPLQDQW�\HW�XQGHUVWXGLHG�P\FRUUKL]DO�IRUP�LQ�
WURSLFDO�IRUHVWV�ZLWK�VSHFLDO�IXQFWLRQDO�DQG�PRUSKR�
ORJLFDO�FKDUDFWHULVWLFV�WKDW�DUH�QRW�\HW�XQGHUVWRRG��
+HUH��LQ�WKH�IUDPHZRUN�RI�WKH�PXOWLGLVFLSOLQDU\�1XWUL�
HQW�0DQLSXODWLRQ�([SHULPHQW��180(;���ZH�WHVW�WKH�
HIIHFW�RI�QLWURJHQ��1��DQG�SKRVSKRUXV��3��DGGLWLRQV�
RQ�WKH�SHUFHQWDJH�RI�URRW�FRORQL]DWLRQ�DQG�K\SKDO�
OHQJWK�LQ�WKH�VRLO� LQ�RUGHU�WR�EHWWHU�XQGHUVWDQG�WKH�
V\PELRVLV�DQG�LWV�IXWXUH�HFRORJLFDO�UROH�XQGHU�JOREDO�
FKDQJH��SURMHFW�A2���

)LUVW�UHVXOWV�VKRZ�DQ�XQH[SHFWHG�VXSSUHVVLQJ�HIIHFW�
RQ�$0)�URRW�FRORQL]DWLRQ�DIWHU�1�DGGLWLRQV��Figure 
16�QH[W�SDJH���7KLV�VXJJHVWV�D�UROH�RI�$0)�LQ�1�XS�
WDNH� LQ� WKLV� HFRV\VWHP�FRPSDUHG� WR� WKH� WUDGLWLRQDO�
YLHZ� WKDW� WKHLU� PDLQ� FRQWULEXWLRQ� LV� 3� WUDQVIHU� >2@��
7KHVH�¿QGLQJV�PXVW�EH�VXSSRUWHG�E\� LQFOXGLQJ�HI�
IHFWV�RQ�$0)�ELRPDVV�LQ�WKH�VRLO��D�FKDOOHQJH�FRQVLG�
HULQJ�WKH�FKDUDFWHULVWLFV�RI�WKH�WURSLFDO�PRQWDQH�VRLO��
)ROORZLQJ�H[WHQVLYH�PHWKRG�RSWLPL]DWLRQ��ZH�FRXOG�
TXDQWLI\�K\SKDH�LQ�WKH�RUJDQLF�OD\HU��FRQ¿UPLQJ�HDU�
OLHU�REVHUYDWLRQV�WKDW�$0�K\SKDH�LQ�WURSLFDO� IRUHVWV�
DUH�FORVHO\�DVVRFLDWHG�ZLWK�GHFRPSRVLQJ�OHDYHV�>�@��

,Q�DGGLWLRQ�WR�QXWULHQW�XSWDNH��$0)�SOD\�D�PDMRU�UROH�
LQ� VRLO� DJJUHJDWLRQ�� D� SURFHVV� WKDW� LPSURYHV� VRLO�
TXDOLW\�DQG�VWDELOL]HV�VRLO�RUJDQLF�FDUERQ�SRROV�>4@��
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Figure 16: Microscopic picture of a stained root colonized with AMF. Extracellular hypha on the root surface is entering a 
root cell forming an intracellular coil. The graph illustrates fertilization effects of nitrogen (N), phosphorus (P) and both (NP) 
on the percentage of AMF root colonization compared to the control (Ctr), in October 2010 at the NUMEX plots at 2000 m 
a.s.l.. The asterisk * indicates signifi cant differences compared to the control (linear-mixed effect model, “Plot” and “Block” 
as random effects; p < 0.05). Image: Tessa Camenzind, with a microscopic camera (Leica DFC 290) 
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Responses of Soil Functions and Soil 
Biota to Nutrient Addition

,Q� WKH� IUDPHZRUN�RI�1XWULHQW�0DQLSXODWLRQ�([SHUL�
PHQW� �180(;��ZH� LQYHVWLJDWHG�HIIHFWV�RI� WKH�DG�
GLWLRQ�RI�QLWURJHQ���0�NJ�K���\���1��DQG�SKRVSKRUXV�
��0� NJ� K��� \��� 3�� RQ� OLWWHU� GHFRPSRVLWLRQ��PLFURRU�
JDQLVPV�� PLFUR�� DQG� PHVRIDXQD�� +HUH� ZH� UHSRUW�
UHVSRQVHV�DW�WKH�VLWH�DW��000�P�D�V�O���%RPEXVFDUR�
VLWH��SURMHFW�A3���

'HFRPSRVLWLRQ� RI� OLWWHU� RI�Cecropia�WUHHV� ZDV� VLJ�
QL¿�FDQWO\� LQFUHDVHG� E\� 1� DGGLWLRQ� �)���2�  � ��6���
S� �0�0�����+RZHYHU��QHLWKHU�PLFURELDO�ELRPDVV�QRU�
WKH�GHQVLW\�VRLO� LQYHUWHEUDWHV� UHVSRQGHG� LQ�SDUDOOHO�
�Figure 17���1XWULHQW�DGGLWLRQ�GLG�QRW�VLJQL¿�FDQWO\�DI�
IHFW�WRWDO�PLFURELDO�ELRPDVV��ZKHUHDV�WKH�GHQVLWLHV�RI�
WHVWDWH�DPRHEDH��OLYH�FHOOV��DQG�RULEDWLG�PLWHV�ZHUH�
VLJQL¿�FDQWO\�LQFUHDVHG�E\�WKH�DGGLWLRQ�RI�1�RQO\��EXW�
WKLV� LQFUHDVH�ZDV�DQQLKLODWHG�E\� WKH�FRPELQHG�DG�
GLWLRQ�RI�3�DQG�1� �1�[�3� LQWHUDFWLRQ��)���2� ��2�����

,Q�WKH�PLQHUDO�VRLO�DW��000�P�D�V�O���ZH�GHWHFWHG�DQ�
LQFUHDVH�LQ�VRLO�DJJUHJDWLRQ�RI�20��ZLWK�HQULFKPHQW�
RI�1�DQG�3��+RZHYHU��FRQVLGHUDWLRQ�RI�H[SODQDWRU\�
YDULDEOHV� UHYHDOV�DQ�H[WUHPHO\�FRPSOH[�SLFWXUH�RI�
LQWHUDFWLRQV�� UHTXLULQJ�D�FORVHU�H[DPLQDWLRQ�RI� WKH�
LQWHUSOD\�RI�ELRWLF�DQG�DELRWLF�IDFWRUV���

Tessa Camenzind & Matthias Rillig
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$FDGHPLF�3UHVV�DQG�(OVHYLHU�/RQGRQ�
[2]�-RKQVRQ�1&��20�0���5HVRXUFH�VWRLFKLRPHWU\�HOXFLGDWHV�WKH�
VWUXFWXUH�DQG�IXQFWLRQ�RI�DUEXVFXODU�P\FRUUKL]DV�DFURVV�VFDOHV��
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[3]� 3RVDGD�+5��0DGULQDQ�6��5LYHUD�(/� �20�2���5HODWLRQVKLSV�
EHWZHHQ� WKH� OLWWHU� FRORQL]DWLRQ� E\� VDSURWURSKLF� DQG�DUEXVFXODU�
P\FRUUKL]DO�IXQJL�ZLWK�GHSWK�LQ�D�WURSLFDO�IRUHVW��Fungal Biology 
��6���4������
[4]�5LOOLJ�0&��0XPPH\�'/��2006���0\FRUUKL]DV�DQG�VRLO�VWUXF�
WXUH��New Phytologist �����4�����
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Figure 17: a) Response of decomposition of Cecropia 
litter, b) microbial biomass (measured by substrate-
induced respiration), c) density of testate amoebae, 
and d) density of oribatid mites in the L/Oh layer of the 
tropical montane rainforest at 1000 m altitude (Bom-
buscaro) to the addition of nitrogen (N), phosphorus 
(P) and combined nitrogen and phosphorus (NP), Ctr = 
control without nutrient addition. Significant differences 
between the means (± SE, n = 4) are indicated by dif-
ferent letters (Tukey’s honestly significant difference 
test). Graphs: V. Krashevska, F. Marian, D. Sandmann, 
M. Maraun & S. Scheu.

S� �0�004��)���2� �������S� �0�06���DQG�)���2� �������S�
 �0�042�IRU�WHVWDWH�DPRHEDH��WRWDO�RULEDWLG�PLWHV�DQG�
MXYHQLOH�RULEDWLG�PLWHV��UHVSHFWLYHO\��

7KH�UHVXOWV�LQGLFDWH�WKDW�LQFUHDVHG�LQSXW�RI�PRGHU�
DWH�DPRXQWV�RI�1�DFFHOHUDWHV�GHFRPSRVLWLRQ�UDWHV�
DQG� WKHVH� HIIHFWV� PDQLIHVW� DW� VKRUW� WLPH� VFDOHV��
L�H��DIWHU�RQH�\HDU��)XUWKHU��WKH�UHVXOWV�VXJJHVW�WKDW�
FKDQJHV�LQ�HFRV\VWHP�IXQFWLRQV��VXFK�DV�OLWWHU�GH�
FRPSRVLWLRQ��DUH�QRW�FORVHO\�UHODWHG�WR�WKH�ELRPDVV�
RI�SRWHQWLDO�ELRWLF�GULYHUV�� L�H��PLFURRUJDQLVPV�DQG�
PLFURELDO� FRQVXPHUV�� ZLWK� WHVWDWH� DPRHEDH� DQG�
RULEDWLG� PLWHV� UHSUHVHQWLQJ� PDMRU� FRQVXPHUV� RI�
EDFWHULD� DQG� IXQJL�� UHVSHFWLYHO\�� +RZHYHU�� QXWUL�
HQW�DGGLWLRQ�DOVR�VLJQL¿FDQWO\�DOWHUHG�WKH�GHQVLW\�RI�
PLFURELDO� FRQVXPHUV��7KH� VWURQJ� UHVSRQVH� WR� WKH�
DGGLWLRQ�RI�1�LQGLFDWHV�WKDW�IRRG�TXDOLW\��FRQFHQWUD�
WLRQ� RI�1� LQ� WKH�GLHW�� LV�PRUH� LPSRUWDQW� WKDQ� IRRG�
TXDQWLW\��DPRXQW�RI�PLFURELDO�ELRPDVV��DQG�WKLV�LV�
VLPLODU�LQ�ERWK�EDFWHULDO�DQG�IXQJDO�FRQVXPHUV��$Q�
QLKLODWLRQ�RI�WKH�EHQH¿FLDO�HIIHFW�RI�1�E\�DGGLWLRQDO�
VXSSO\�RI�3� LQGLFDWHV� WKDW� WKH�VRLO�PLFUR��DQG�PH�
VRIDXQD�LQ�WURSLFDO�PRQWDQH�UDLQIRUHVWV�LV�QRW�RQO\�
FRQWUROOHG�E\�QXWULHQWV��5DWKHU��LQWHUDFWLRQV�RI�SODQW�
URRWV��P\FRUUKL]DO�IXQJL��VDSURWURSKLF�IXQJL��EDFWH�
ULD� DQG� IDXQD�PRGLI\� WKH� UROH� RI� QXWULHQWV� IRU� VRLO�
IRRG�ZHE�VWUXFWXUH�DQG�HFRV\VWHP�SHUIRUPDQFH��,W�
LV�WKH�FKDOOHQJH�RI�IXWXUH�ZRUN�WR�GLVHQWDQJOH�WKHVH�
LQWHUDFWLRQV�

Valentyna Krashevska, Franca Marian,  
Dorothee Sandmann, Mark Maraun 

 & Stefan Scheu

Nitrogen Cycling Became Increasingly 
Inorganic in the Last Decade

,Q�RXU�/RQJ�WHUP�(FRV\VWHP�6WXG\� LQ�0LFURFDWFK�
PHQW�2��DW����0���2��0�P�D�V�O����ZH�REVHUYHG�FRQ�
WLQXRXVO\�DQG�VLJQL¿FDQWO\�GHFUHDVLQJ�FRQWULEXWLRQV�
RI�GLVVROYHG�RUJDQLF�QLWURJHQ� �'21�� WR� WRWDO�QLWUR�
JHQ� �1�� FRQFHQWUDWLRQV� LQ�DOO� HFRV\VWHP�VROXWLRQV�
H[FHSW� IRU� VWUHDP�ZDWHU� IURP������ WR�200�� �SURM�
HFW�A6���.HQGDOO¶V�τ�LQ�Figure 18�LQGLFDWHV�WKDW�WKH�
WUHQG�WRZDUGV�PRUH�LQRUJDQLF�1�F\FOLQJ�LV�PRVW�SUR�
QRXQFHG� LQ� UDLQIDOO� DQG� WKURXJKIDOO�� ZHDNHQV� GXU�
LQJ�WKH�SDVVDJH�WKURXJK�WKH�HFRV\VWHP�DQG�GLVDS�
SHDUV�LQ�VWUHDP�ZDWHU��

:H� VXJJHVW� WZR� PDMRU� UHDVRQV� IRU� WKLV� REVHUYD�
WLRQ��7KH� ¿UVW� UHDVRQ� LV� WKH� LQFUHDVLQJ� GHSRVLWLRQ�
RI�LQRUJDQLF�1��PDLQO\�DPPRQLXP��1+4

���ZLWK�UDLQ�
IDOO�ZKLFK�KDV�DOPRVW�TXDGUXSOHG�LQ�WKH�ODVW�GHFDGH�
IURP�FD��2��PJ�P�2�PRQWK��� LQ������WR�DOPRVW��00�
PJ�P�2�PRQWK���DIWHU�200���,QFUHDVLQJ�1�GHSRVLWLRQ�
LV�LQ�OLQH�ZLWK�SUHGLFWLRQV�IRU�WKH�WURSLFV�EHFDXVH�RI�
LQFUHDVLQJ�LQGXVWULDO�DQG�DJULFXOWXUDO�DFWLYLWLHV��WUDI�
¿F��DQG�YHJHWDWLRQ�¿UHV�>�@��7KH�GHSRVLWHG�LQRUJDQLF�
1�DGGV�WR� WKH�SUH�H[LVWLQJ� LQRUJDQLF�1�SRRO�ZKLFK�
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Figure 18: Course of the contribution of dissolved organic N (DON) to total nitrogen concentrations in a) rainfall 
(RF), b) throughfall (TF), c) litter leachate (LL), d) mineral soil solution at 0.15 m depth (SS15) and (e) 0.30 m depth 
(SS30), and f) stream water (SW) between 1999 and 2009. Lines indicate statistically significant trends determined 
with the non-parametric Seasonal Mann-Kendall test. Graphic: W. Wilcke.  

JURZV�UHODWLYH�WR�RUJDQLF�1��7KH�VHFRQG�UHDVRQ�LV�
WKDW�WKH�VRLO�ZDWHU�FRQWHQW�GHFUHDVHG�EHWZHHQ�2000�
DQG�20�0�EHFDXVH�RI�FOLPDWH�FKDQJH��7KLV�UHGXFHG�
WKH� WLPHV�GXULQJ�ZKLFK�1�UHOHDVH�E\�RUJDQLF�PDW�
WHU�PLQHUDOL]DWLRQ�ZDV�LPSHGHG�EHFDXVH�RI�ZDWHU�
ORJJLQJ��&RQVHTXHQWO\�� LW�FDQ�EH�H[SHFWHG�WKDW� LQ�
FUHDVLQJO\�PRUH�LQRUJDQLF�1�LV�UHOHDVHG�WR�WKH�VRLO�
VROXWLRQ� DQG� OLNHO\� DOVR� WR� WKURXJKIDOO� EHFDXVH� RI�
VRLO�OLNH�DFFXPXODWLRQV�LQ�WKH�FDQRS\��%RWK��GHSRVL�
WLRQ�DQG�HQKDQFHG�UHOHDVH�RI�LQRUJDQLF�1�IURP�VRLO�
RUJDQLF�PDWWHU�E\�PLFURELDO�PLQHUDOL]DWLRQ�FRPELQH�
WR�SXVK�WKH�1�F\FOH�WRZDUGV�D�ODUJHU�FRQWULEXWLRQ�RI�
LQRUJDQLF�1�VSHFLHV��

2XU�UHVXOWV�VXJJHVW�WKDW�HYHQ�YHU\�UHPRWH�HFRV\V�
WHPV�OLNH�RXU�VWXG\�IRUHVW�LQ�(FXDGRU�DUH�FXUUHQWO\�
XQGHUJRLQJ�FKDQJHV�RI�WKH�1�F\FOLQJ�DW�D�IDVW�UDWH�

ZKLFK�DOUHDG\�RFFXUUHG�HDUOLHU�LQ�WKH�LQGXVWULDOL]HG�
WHPSHUDWH�]RQH�>2@�
Wolfgang Wilcke, Sophia Leimer (Univ. of Berne),  

Rütger Rollenbeck, Katja Trachte,  
Jörg Bendix (Univ. Marburg)  

& Carlos Valarezo (National Univ. of Loja)
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DQG�SRWHQWLDO�VROXWLRQV��Science��20��������2
[2]�9DQ�%UHHPHQ�1� �2002���1DWXUDO� RUJDQLF� WHQGHQF\��Nature�
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The Competition Between Bracken and 
Pasture Grass

The Role of Fire 

%XUQLQJ� DIIHFWV� WKH� FRPSHWLWLRQ� EHWZHHQ� WKH� SDV�
WXUH� JUDVV� �Setaria sphacelata�� DQG� WKH� ZHHG�
EUDFNHQ� �Pteridium arachnoideum, Pt. caudatum���
$HULDO�SKRWRJUDSKV�WDNHQ�LQ�WKH�FRXUVH�RI�D�SDVWXUH�
EXUQLQJ�H[SHULPHQW�UHYHDO�DQ�LQLWLDO�UDSLG�UHFRYHU\�
RI�Setaria�DIWHU�WKH�¿UH��EXW�RQH�\HDU�ODWHU��WKH�QXP�
EHU� RI� EUDFNHQ� IURQGV� KDG� LQFUHDVHG� VLJQL¿FDQWO\�
���2����7KLV�UHVXOW�FRUURERUDWHV�RXU�HDUOLHU�¿QGLQJV�
�SURMHFW�B1��RQ�WKH�WULJJHULQJ�HIIHFW�RI�D�KHDW�ZDYH�
RQ�EUDFNHQ� OHDI�EXG�EUHDN� >�@��%DOORRQ�PRQLWRULQJ�
PDSV�RI�OHDI�DUHD�LQGH[��Figure 19��ZLOO�EH�XVHG�IRU�
PRGHO�VLPXODWLRQV�DW�SORW�OHYHO�

Current State of the Model

6RXWKHUQ� %UDFNHQ� &RPSHWLWLRQ� 0RGHO� �6R%UD�
&R0R�� >2@� VLPXODWLRQV� ZHUH� XVHG� IRU� YHJHWDWLRQ�
GHYHORSPHQW� VFHQDULRV�� )ROORZLQJ� WKH� ,3&&�$�%�
VFHQDULR���SURGXFWLYLW\�RI�Setaria�ZLOO�LQFUHDVH��ZKLOH�
EUDFNHQ�ZLOO�QRW�SUR¿W�FRPSDUDEO\�IURP�D�WHPSHUD�
WXUH�ULVH��$�QHZ�PRGXOH�IRU�OLJKW�FRPSHWLWLRQ�LV�XQ�
GHU�FRQVWUXFWLRQ��7KH�WZR�PDVWHU�VWXGHQWV�IURP�2V�
QDEUXHFN��0��6FKRUVFK��-��.Q�VWLQJ��DQDO\]HG�WKH�
&DUERQ�1LWURJHQ� �&�1�� UDWLRV� DQG� SKRWRV\QWKHWLF�
HI¿FLHQF\�RI�JUDVV�DQG�IHUQ�DW�GLIIHUHQW�DOWLWXGHV��,Q�
FRQWUDVW�WR�Setaria�D�VLJQL¿FDQW�SRVLWLYH�FRUUHODWLRQ�
RI�WKH�SHUIRUPDQFH�RI�EUDFNHQ�ZLWK�DOWLWXGH�ZDV�RE�
VHUYHG��Figure 20��

��7KH�$�%�VFHQDULR�RI�WKH�Intergovernmental Panel on Climate 
Change��,3&&��LV�WKH�PRVW�OLNHO\�HPLVVLRQ�VFHQDULR�SUHVXPLQJ�D��
PRGHUDWH�WHPSHUDWXUH�LQFUHDVH�GXH�WR�D�JURZLQJ�ZRUOG�SRSXOD�
WLRQ�XQWLO�WKH�PLG�FHQWXU\�DQG�D�EDODQFHG�XVH�RI�HQHUJ\�VRXUFHV��

Figure 19: Production of a species cover map (b) and cor-
responding Leaf Area Index (LAI) maps (c) from an aerial 
photograph (a). Images: B. Silva 

Pasture Rehabilitation after Bracken Infestation

$IWHU� LQWHQVH�EUDFNHQ�FRQWURO� IROORZHG�E\�SODQWLQJ�
RI�Setaria��WKH�SDVWXUH�UHKDELOLWDWLRQ�H[SHULPHQW�>�@�
DWWDLQHG� WKH�PDQDJHPHQW�SKDVH� LQ�ZKLFK� YDULRXV�
SURWRFROV� �ORZ� LQSXW�� LQWHQVH� PDQDJHPHQW�� ZHUH�
H[DPLQHG��*UD]LQJ�VWLPXODWHG�JURZWK�RI�Setaria�WR�
D�ELRPDVV�SURGXFWLRQ�RI�0��2�0J�KD���\U����SURYLG�
LQJ� IRGGHU� IRU�0�2�KHDGV�RI� FDWWOH�SHU�KD�� ,PSURY�
LQJ�WKH�GHSOHWHG�QXWULHQW�VWDWXV�RI�WKH�VRLO��DQDO\]HG�
E\�SURMHFW�B3��� IHUWLOL]DWLRQ�FRPELQHG�ZLWK�JUD]LQJ�
VWLPXODWHG� ELRPDVV� SURGXFWLRQ� HQRUPRXVO\� XS� WR�
����0J�KD���\U����DOORZLQJ�����KHDGV�RI�FDWWOH�SHU�KD���
$�SDUWLFXODU�DGYDQWDJH�RI�WKLV�LQWHQVH�JUD]LQJ�LV�WKH�
HQKDQFHG�GHVWUXFWLRQ�RI�EUDFNHQ�E\�WUDPSOLQJ��UH�
SODFLQJ�PDQXDO�EUDFNHQ�FRQWURO�

Kristin Roos, Brenner Silva, Ingo Voss,  
Jörg Bendix, Renate Scheibe & Erwin Beck  

(Universities of Bayreuth, Marburg, Osnabrueck)
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[3]� 5RRV� .�� 5|GHO� +*�� %HFN� (� �20����� 6KRUW�� DQG�
ORQJ�WHUP�HIIHFWV�RI�ZHHG�FRQWURO�RQ�SDVWXUHV�LQIHVW�
HG�ZLWK�Pteridium arachnoideum�DQG�DQ�DWWHPSW� WR�
UHJHQHUDWH� DEDQGRQHG� SDVWXUHV� LQ� 6RXWK� (FXDGRU��
Weed Research� ���� �6����6�� GRL�� �0������M���6��
���0�20�0�00����[
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Figure 20: a) Leaf nitrogen content and b) quantum efficiency of 
photosystem II (фII). Samples for nitrogen determination were tak-
en from pastures at 2000 m a.s.l. (P) and around the ECSF research 
station at 1800 m (E). фII were calculated from chlorophyll fluores-
cence measurements at pasture site dependent on light intensity. 
PAR = photosynthetic active radiation. Images: I. Voss. 
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Organic Matter and Microbial Dynamics 
in Pasture Soils along Management 
Chronosequences

3URMHFW�B3� LGHQWL¿HG�HLJKW�FKHPLFDO�DQG�ELRORJLFDO�
VRLO� YDULDEOHV�FRQWULEXWLQJ� WR�D�VLJQL¿FDQW�GLIIHUHQ�
WLDWLRQ�RI�VRLOV�DORQJ� WKH� ODQG�XVH�JUDGLHQW��7KHVH�
DUH� VXLWDEOH� LQGLFDWRUV�RI� VRLO� TXDOLW\� LQ� WKH�(&6)�
UHJLRQ�� 6RLO� SURSHUWLHV� FOXVWHU� DFFRUGLQJ� WR� WKH�
WKUHH�JURXSV�� SDVWXUHV�� DEDQGRQHG�UH�HVWDEOLVKHG�
SDVWXUH� DQG� VKUXEODQG�IRUHVW� �Figure 21��� :LWKLQ�
WKH�SDVWXUH�FOXVWHU��HVSHFLDOO\� WKH�KLJKHU�FRQWHQWV�
RI� H[WUDFWDEOH� RUJDQLF� SKRVSKRUXV� �3�� DQG� WKH�
KLJKHU� JURVV� QLWURJHQ� �1�� PLQHUDOLVDWLRQ� DFWLYLWLHV�
RI�VRLO�PLFUREHV�GLIIHUHQWLDWHG�WKH����\U�ROG�SDVWXUH�
IURP� WKH�RWKHUV��$ORQJ� WKH� FKURQRVHTXHQFH�QXWUL�
HQW�GHSOHWLRQ�LV�FUXFLDO�IRU�PLFURELDO�DFWLYLW\�DQG�VRLO�
TXDOLW\�>���2@��LQ�WKH�SDVWXUH�FOXVWHU�¿UVW�3�GHSOHWLRQ�
DSSHDUV��%HWZHHQ�WKH�SDVWXUH�DQG�DEDQGRQHG�UH�
HVWDEOLVKHG�SDVWXUH�FOXVWHU�1�GHSOHWLRQ�LV�PRUH�RE�
YLRXV�DQG�SURFHHGV�LQ�PLQHUDO�WRSVRLOV�RI�VKUXEODQG�
VLWHV��$OWKRXJK�WKH�VKUXEODQG�VLWH��D�IRUPHU�SDVWXUH�
WKDW�KDV�EHHQ�DEDQGRQHG�DERXW�20�\HDUV�DJR�GXH�
WR�VHYHUH�EUDFNHQ�LQIHVWDWLRQ�DQG�VXEVHTXHQW�VXF�
FHVVLRQ�RI�KHUEDFHRXV�DQG�VKUXEE\�SODQW�VSHFLHV��
FOXVWHUHG� FORVH� WR� WKH� IRUHVW� �Figure 21�� RQH� LP�
SRUWDQW�VRLO�SURSHUW\��WKH�&�1�UDWLR��ZDV�VLJQL¿FDQWO\�
ZLGHU��� Ute Hamer & Alexander Tischer

5HIHUHQFHV
[1]�+DPHU�8��3RWWKDVW�.��%XUQHR�-,��0DNHVFKLQ�)��20�2���1XWUL�
HQW�VWRFNV�DQG�SKRVSKRUXV�IUDFWLRQV�LQ�PRXQWDLQ�VRLOV�RI�6RXWK�
HUQ�(FXDGRU�DIWHU�FRQYHUVLRQ�RI�IRUHVW�WR�SDVWXUH��Biogeochem-

Figure 21: Correlation biplot of a principal component analysis (PCA) for soil chemical and biological variables along the 
land-use gradient (mineral topsoil, 0-5 cm). This linear ordination method reduces the multidimensional dataset into a set 
of hypothetical environmental gradients. Variables (C/N = C/N ratio, H3O

+ = 10-pH(H2O); SOC = soil organic carbon, PO = or-
ganic PBray; gross N min = gross N mineralization rate; MBC = microbial biomass carbon; C min = C mineralization rate; BS 
= base saturation) were normalized prior to the ordination procedure. Symbols represent mean (n = 5) and bars SD. Both 
axes account for 73.2% of the variation within the data set and visualize the dissimilarity structure for the samples and 
variables. Image: U. Hamer & A. Tischer 

istry��'2,���0��00��V�0����0�2���42�]�
[2]�3RWWKDVW�.��+DPHU�8��0DNHVFKLQ�)��20�2���1XWULHQWV�LQ�(F�
XDGRULDQ� SDVWXUH� VRLOV� OLPLW� JURZWK� RI� Setaria sphacelata EXW�
QRW� RI� VRLO�PLFURRUJDQLVPV��Appl. Soil Ecol.� GRL�� �0��0�6�M�DS�
VRLO�20�2�0��00�

Silvicultural Studies to Promote 
Sustainable Forest Management 

'HIRUHVWDWLRQ� DQG� FRQYHUVLRQ� WR� DJULFXOWXUDO� ODQG�
XVH�LV�VWLOO�RQJRLQJ�PDLQO\�GXH�WR�D�ORZ�SUR¿WDELOLW\�RI�
IRUHVW�PDQDJHPHQW��0RUHRYHU��GHJUDGHG�DQG�DEDQ�
GRQHG�DUHDV�DUH�HPHUJLQJ�DV�D�FRQVHTXHQFH�RI�XQ�
VXVWDLQDEOH� ODQG�XVH�� ,PSURYHG� VLOYLFXOWXUDO� NQRZO�
HGJH�LV�QHHGHG�LQ�RUGHU�WR�HQKDQFH�WKH�VXVWDLQDEOH�
PDQDJHPHQW�RI�QDWXUDO�IRUHVWV�DQG�WKH�UHVWRUDWLRQ�RI�
DEDQGRQHG�DUHDV��7KHUHIRUH��YDULRXV�LQ�GHSWK�VWXG�
LHV�RQ�QDWXUDO�IRUHVW�G\QDPLFV��UHSHDWHG�LQYHQWRULHV�
RQ����KD���RQ�WKH�HIIHFWV�RI�VLOYLFXOWXUDO�LQWHUYHQWLRQV�
RQ�WUHH�JURZWK�DQG�D�FRPSUHKHQVLYH�PRQLWRULQJ�RI�
SKHQRORJ\��4�0�WUHHV�RI���VSHFLHV�XQGHU�PRQWKO\�RE�
VHUYDWLRQ��KDYH�EHHQ�H[HFXWHG��SURMHFW�C1���1DWXUDO�
VXFFHVVLRQ�RQ�DEDQGRQHG�DUHDV�� WKH�GHYHORSPHQW�
RI� SODQWHG� QDWLYH� DQG� H[RWLF� WUHH� VSHFLHV� DQG� WKH�
HIIHFW� RI� JUDVV� FRPSHWLWLRQ� �UKL]RWURQ� H[SHULPHQWV��
Figure 22��KDYH�EHHQ�LQYHVWLJDWHG�>�@��

3UHOLPLQDU\� UHVXOWV� RI� WKH� UHFHQW� UKL]RWURQ� H[SHUL�
PHQW� VKRZHG� WKDW� DERYH�� DQG� EHORZJURXQG� ELR�
PDVV�DOORFDWLRQ�RI� WUHHV� LV� ORZHU�ZLWK�JUDVV� FRP�
SHWLWLRQ� DQG� WUHH� URRW� GHYHORSPHQW� VHHPV� WR� EH�
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Figure 22: Monitoring the effects of root competition in 
rhizotron experiments with native trees of Alnus acumi-
nata, Cedrela montana, Juglans neotropica, Heliocarpus 
americanus, Tabebuia chrysantha, exotic Pinus patula and 
Setaria sphacelata as grass competitor. Photo: Julio Mora.

Figure 23: Germination and mortality rates of A. acuminata, C. montana, P. patula and T. chrysantha after direct seeding 
on two field sites. Image: D. Kübler,  P. Hildebrandt 

VXSSUHVVHG��7KH�GHYHORSPHQW�RI� WKH� WUHH�VSHFLHV�
Alnus acuminata�DQG�Juglans neotropica�ZLWK�JUDVV�
FRPSHWLWLRQ�ZDV�PRUH�VXFFHVVIXO�FRPSDUHG�WR�WKH�
RWKHU�FRQVLGHUHG�VSHFLHV�ZKLFK�VXIIHUHG�D�VWURQJHU�
HIIHFW�RQ�ELRPDVV�DOORFDWLRQ�

$�GLUHFW�VHHGLQJ�H[SHULPHQW�ZLWK�IRXU�WUHH�VSHFLHV�
GHPRQVWUDWHG� WKHLU� SRWHQWLDO� RI� JHUPLQDWLRQ� DQG�
VXUYLYDO� XQGHU� GLYHUVH� FRQGLWLRQV��0HDQ� JHUPLQD�
WLRQ�UDWHV�RI�A. acuminata��Cedrela montana��Tabe-
buia chrysantha�DQG�Pinus patula�ZHUH�SURPLVLQJ��
EXW�PRUWDOLW\�ZDV�DOVR�KLJK� �Figure 23���7KH� UDWH�

RI�VXUYLYLQJ�VHHGOLQJV�VHHPV�VDWLVI\LQJ�LQ�WKH�FDVH�
RI�C. montana�RQ�ERWK�VLWHV��P. patula�VKRZHG�VLWH�
VSHFL¿F�UHVXOWV�DQG�T. chrysantha�VHHGOLQJV�DUH�DO�
PRVW� FRPSOHWHO\� ORVW� RQ� ERWK� VLWHV��A. acuminata 
JHUPLQDWLRQ� DQG� VXUYLYDO� LV� EHWWHU� WKDQ� H[SHFWHG��
EXW� WKH�PRQLWRULQJ� SHULRG� LV� VWLOO� QRW� FRPSOHWHG� LQ�
WKLV�FDVH�

%RWK� H[SHULPHQWV� SURYLGH� D�PRUH� GHWDLOHG� NQRZO�
HGJH� RI� GLIIHUHQW� SRVVLELOLWLHV� IRU� UHIRUHVWDWLRQ� RI�
DEDQGRQHG�DUHDV��0RUHRYHU�� WKH�UHVXOWV�RI�RXU� LQ�
YHVWLJDWLRQV�VHUYH�IRU�WKH�GHYHORSPHQW�RI�FRQFHSWV�
IRU� UHVWRUDWLRQ�� VXVWDLQDEOH� IRUHVW� PDQDJHPHQW��
DQG�VXVWDLQDEOH�ODQG�XVH�>2��@�

Patrick Hildebrandt, Daniel Kübler,  
Julio Mora, Ximena Palomeque,  
Michael Weber, Bernd Stimm &  

Reinhard Mosandl
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ORFDWLRQ�LQ�WKUHH�QDWLYH�WUHH�VSHFLHV�IURP�(FXDGRU��MSc Thesis, 
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QLVFKH�8QLYHUVLWlW�0�QFKHQ�
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%��*HULTXH�$��200����(IIHFWLYHQHVV�DQG�GLVWULEXWLRQDO�LPSDFWV�RI�
SD\PHQWV�IRU�UHGXFHG�FDUERQ�HPLVVLRQV�IURP�GHIRUHVWDWLRQ��Erd-
kunde�6���6����4
[3]�.QRNH�7��&DOYDV�%��$JXLUUH�1��5RPiQ�&XHVWD�50��*�QWHU�6��
6WLPP�%��:HEHU�0��0RVDQGO�5��200����&DQ�WURSLFDO�IDUPHUV�UHF�
RQFLOH�VXEVLVWHQFH�QHHGV�ZLWK� IRUHVW�FRQVHUYDWLRQ"�Front Ecol 
Environ��9RO�����1R���0��SS���4����4���
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Dual Mycorrhizal Colonization of 
Graffenrieda harlingii trees 

)RUPHU� VWXGLHV� >�@� UHYHDOHG� WKDW� WKH� URRWOHWV� RI�
Graffenrieda emarginata� �5XL]� 	� 3DY��� 7ULDQD�
�0HODVWRPDWDFHDH���D�IUHTXHQW�WUHH�VSHFLHV�RQ�WKH�
PRXQWDLQ� ULGJH� DQG� XSSHU� VORSHV� EHWZHHQ� ��00�
DQG�2400�P�LQ�WKH�5HVHUYD�%LRORJLFD�6DQ�)UDQFLV�
FR��5%6)��UHJLRQ��DUH�V\PELRWLFDOO\�DVVRFLDWHG�ZLWK�
DUEXVFXODU� P\FRUUKL]DO� IXQJL� DQG� VLPXOWDQHRXVO\�
IRUP�HFWRP\FRUUKL]DV�GLVSOD\LQJ�D�VXSHU¿�FLDO�+DU�
WLJ�QHW�EXW�QR�K\SKDO�PDQWOH��:H� LQYHVWLJDWHG� WKH�
URRWOHWV�RI�Graffenrieda harlingii�:XUGDFN��D�FKDU�
DFWHULVWLF�VSHFLHV�RI� WKH�XSSHU�PRQWDQH�IRUHVW� >2@��
,Q�SURMHFW�C2�URRW�VDPSOHV�ZHUH�FROOHFWHG�IURP�¿�YH�
WUHHV�DORQJ�WKH�72�ULGJH�DW�a�2�00�P�D�V�O���

$�EURZQLVK��QHW�OLNH�IXQJDO�OD\HU�LV�YLVLEOH�FRYHULQJ�
WKH�¿�QH�URRWV�SDUWO\��6XUIDFH�YLHZV�IURP�OLJKW�PLFURV�
FRS\�VKRZ�ODE\ULQWKLF�JURZWK�RI�D�GDUNO\�SLJPHQWHG��
VHSWDWH� IXQJXV��Figure 24 a, b���7KH�K\SKDH�¿�UVW�
IROORZ� WKH�FHOO� MXQFWLRQV�DQG�VSUHDG� IURP�WKHUH�DV�
PXOWLEUDQFKHG�VWUXFWXUHV�RYHU�WKH�UKL]RGHUPLV��Fig-
ure 24 a, b���&RORQL]DWLRQ�RI�FRUWLFDO�FHOOV�E\�DUEXV�
FXODU�P\FRUUKL]DO� IXQJL�ZDV�FRQVLVWHQWO\�REVHUYHG�
LQ�VWDLQHG�URRWOHWV��

0ROHFXODU�DQDO\VLV�UHYHDOHG�D�PXOWLWXGH�RI�*ORPHUR�
P\FRWD� DQG� $VFRP\FRWD�� 0ROHFXODU� SK\ORJHQHWLF�
VWXGLHV�SURYLGHG�HYLGHQFH�IRU�WKH�VDPH�LGHQWLW\�RI�
WKH� HFWRP\FRUUKL]DO� V\PELRQW� DV� IRU�Graffenrieda 
emarginata�� 7KH� VHTXHQFHV� FOXVWHU� WRJHWKHU� ZLWK�
WKH� HFWRP\FRUUKL]DO� VHTXHQFHV� RI� Graffenrieda 
emarginata� LQ� WKH�Rhizoscyphus ericae�DJJUHJDWH�
�$VFRP\FRWD���3UHOLPLQDU\�UHVXOWV�RI�WKH�DUEXVFXODU�
P\FRUUKL]DO�IXQJL�RI�Graffenrieda harlingii UHYHDOHG�
*ORPHUDFHDH� DQG� $FDXORVSRUDFHDH�� DOVR� SURYHQ�
IRU�RWKHU�WUHH�VSHFLHV�LQ�WKH�5%6)�UHJLRQ��G. emar-
ginata, Alzatea verticillata, Hyeronima moritziana, 
Cedrela montana, Tabebuia chrysantha, Clusia 
elliptica, Prunus cf. opaca, Podocarpus oleifolius���

FRQ¿�UPLQJ� WKH� XQVSHFL¿�FLW\� RI� WKH� DUEXVFXODU�P\�
FRUUKL]DO� IXQJL�� 7KH� GXDO� P\FRUUKL]DO� VWDWH� RI� G. 
emarginata�DQG�G. harlingii LV�FRQVLGHUHG�FUXFLDO�IRU�
LWV�FRPSHWLWLYHQHVV�DQG�DEXQGDQFH�LQ�WKHVH�VLWHV�

Ingeborg Haug, Lisa Münzenmayer
 & Jürgen Homeier

5HIHUHQFHV
[1]�+DXJ�,��/HPSH�-��+RPHLHU�-��:HL��0��6HWDUR�6��2EHUZLQNOHU�
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DQ�IRUHVWV�LQ�6RXWK�(FXDGRU��ZLWK�D�IRFXV�RQ�WKH�5%6)��,Q��%HFN�
(��%HQGL[�-��.RWWNH�,��0DNHVFKLQ�)��0RVDQGO�5��HGV����Gradients 
in a Tropical Mountain Ecosystem of Ecuador.�6SULQJHU��%HUOLQ��
(FRORJLFDO�6WXGLHV�9RO�����������00�
[3]�0�Q]HQPD\HU�/��20�2���0ROHNXODUH�XQG�OLFKWPLNURVNRSLVFKH�
8QWHUVXFKXQJHQ� GHU� 0\NRUUKL]HQ� YRQ� Graffenrieda harlingii 
:XUGDFN� �0HODVWRPDWDFHDH�� DXV� GHP� WURSLVFKHQ� %HUJUHJHQ�
ZDOG�6�G�(FXDGRUV��BSc thesis��8QLYHUVLW\�RI�7�ELQJHQ�

Payments to Conserve Biodiversity 
and Carbon Storage

2IWHQ�� OHVV� SUR¿�WDEOH� ODQG�XVH� SUDFWLFHV� RU� ODQG�
FRYHUV� SURYLGH� LPSRUWDQW� HFRORJLFDO�VRFLDO� YDOXHV��
ZKLFK� DUH� QRW� DFNQRZOHGJHG� E\�PDUNHWV�� )RU� H[�
DPSOH�� DJURIRUHVWU\� V\VWHPV�� VXFK� DV� VKDGH� FRI�
IHH� �Figure 25���KDUERU�JUHDW�ELRGLYHUVLW\��EXW�DUH�
FRQYHUWHG�WR�PDL]H�FURSODQGV�IRU�¿�QDQFLDO�UHDVRQV��
1DWXUDO� IRUHVWV� SURYLGH� QRW� RQO\� KLJK� ELRGLYHUVLW\��
EXW�DOVR�VWRUH�HQRUPRXV�FDUERQ��ZKLFK�LV�WR�EH�VHHQ�
DV�DQ�LPSRUWDQW�HFRV\VWHP�VHUYLFH�WR�UHJXODWH�RXU�
FOLPDWH�� 'HVSLWH� WKHVH� REYLRXVO\� YDOXDEOH� LVVXHV��
WKH� DJULFXOWXUDO�UDQJHODQG� IURQWLHU� LV� FRQWLQXRXVO\�
H[SDQGLQJ� LQWR�QDWXUDO� IRUHVWV�DQG�RWKHU�ELRGLYHU�
VLW\� IULHQGO\� HFRV\VWHPV�� ([LVWLQJ� DSSURDFKHV� WR�
GHULYH�FRQVHUYDWLRQ�SD\PHQWV�IRU�FRQYLQFLQJ�IDUP�

Figure 24: Superfi cial light microscopical view of the hyphal layer on the surface of the rhizodermis of Graffenrieda harlingii 
rootlets. a) Hyphae line the cell junctions (arrow) and spread over the cell surface (star); b) Hyphae on the cell surface, 
multibranched, in close contact. Scale 10 µm. Image: L. Münzenmayer. 

ba
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HUV� WR�PDLQWDLQ�HFRORJLFDOO\�YDOXDEOH� ODQG�XVH�RS�
WLRQV�ODQG�FRYHUV�FRPH�XS�ZLWK�YHU\�KLJK�QHFHVVDU\�
SD\PHQWV��EHFDXVH�WKH\�FRQVLGHU�ODQG�XVH�RSWLRQV�
PXWXDOO\�H[FOXVLYH��,Q�FRQWUDVW��QHZ�DSSURDFKHV�LQ�
SURMHFW�C3�>���@�DOORZ�IRU�GLYHUVL¿HG�ODQG�XVHV��LQ�
FOXGLQJ� SUR¿WDEOH� DJULFXOWXUDO� RSWLRQV�� UHVXOWLQJ� LQ�
FRQVLGHUDEO\�VPDOOHU�QHFHVVDU\�FRQVHUYDWLRQ�SD\�
PHQWV��)RU�H[DPSOH��&DVWUR�HW�DO�� >�@�VKRZHG�WKDW�
86�� 40� SHU� KHFWDUH� SHU� \HDU� FRXOG� DOUHDG\� VDYH�
�����RI�VKDGH�FRIIHH�DUHDV�XQGHU�VSHFL¿F�FLUFXP�
VWDQFHV��7KH�QHZ�DSSURDFKHV�SURYLGH�VXJJHVWLRQV�
IRU�LPSURYHG�DOORFDWLRQ�RI�ODQG�WR�FRQVLGHUHG�ODQG�
XVH�SUDFWLFHV�DQG�WKXV�VXSSRUW�PRUH�UHDOLVWLF�FRQ�
VHUYDWLRQ�VWUDWHJLHV���

Thomas Knoke, Luz Maria Castro,  
Baltazar Calvas & Patrick Hildebrandt
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TXDQWLW\�HIIHFWV�DQG�ULVN�DYHUVLRQ��Ecol Econ��0�������������
[3]� .QRNH�7��5RPDQ�&XHVWD�50��:HEHU�0��+DEHU�:� �20�2���
+RZ� FDQ� FOLPDWH� SROLF\� EHQH¿W� IURP� FRPSUHKHQVLYH� ODQG�XVH�
DSSURDFKHV"�Front Ecol Environ��GRL���0����0���020���VFKHG�
XOHG�IRU�SXEOLFDWLRQ�2FWREHU��VW�20�2��

Figure 25: The main species is shaded coffee (Coffea 
arabica), 6 meters tall and 10 years old, without prun-
ing or any kind of management, associated with banana 
plantain (Musa paradisiaca). Photo: LM Castro.

The Shuar’s Traditional Resource-Use 
System Under Threat: Colonization 
Pressure in the Alto Nangaritza 

Land Use and Land Cover Change  

,Q�WKH�(DVW�RI�3RGRFDUSXV�1DWLRQDO�3DUN�WKH�DJUDU�
LDQ� FRORQL]DWLRQ� SURFHVV� LV� SURJUHVVLYHO\� PRYLQJ�
VRXWKZDUGV�DORQJ�WKH�$OWR�1DQJDULW]D�DQG�LWV�WULEX�
WDULHV��Figures 26, 27���7KH�FRORQLVWV��Colonos��DUH�
PDLQO\�PHVWL]RV��DQG�6DUDJXURV�IURP�WKH�<DFXDPEL�
9DOOH\��7KH\�FOHDU�YDVW�DUHDV�RI�IRUHVW�WR�HVWDEOLVK�
H[WHQVLYH� SDVWXULQJ�� WKUHDWHQLQJ� ORFDO� ELRGLYHUVLW\�
DQG�DIIHFWLQJ�WKH�WUDGLWLRQDO�UHVRXUFH�XVH�V\VWHP�RI�
WKH�6KXDU��KXQWLQJ�JURXQGV��ZDWHU�FRQWDPLQDWLRQ��

The Shuar’s Traditional Livelihood Under Threat

,Q�20���LQ�SURMHFW�C4�D�OLYHOLKRRG�VXUYH\��PRGL¿HG�
IURP� >2@��ZDV� FRQGXFWHG� LQ� 4��6KXDU� KRXVHKROGV�
RI� WZR� FRPPXQLWLHV�� /LNH� RWKHU�$PD]RQLDQ� HWKQLF�
JURXSV�� 6KXDU� OLYHOLKRRG� LV� VWLOO� PDLQO\� EDVHG� RQ�
VKLIWLQJ�FXOWLYDWLRQ��2����¿VKLQJ��KXQWLQJ��DQG�JDWK�
HULQJ��7KH�IRUHVW�LV�RI�JUHDW�UHOHYDQFH�WR�WKHP�DQG�
SURYLGHV� WKHP�ZLWK� DOPRVW� DOO� EDVLF� QHHGV� >��� 4@��
+RZHYHU��PRUH�DQG�PRUH�6KXDU�DUH�LQWHJUDWLQJ�LQWR�
WKH� PDUNHW� HFRQRP\�� $OWKRXJK� PRQHWDU\� LQFRPH�
PDLQO\�VWHPV�IURP�WKH�VHOOLQJ�RI�IRRG�FURSV�>nara-
njilla� IUXLW� �Solanum quitoense��� EDQDQD�SODQWDLQ�
�Musa� VSS���� FDVVDYD� �Manihot esculenta��� VZHHW�
SRWDWR��Ipomoea batatas���WDUR��Colocasia esculen-
ta��� FDFDR� �Theobroma cacao�@�� �� KRXVHKROGV� UH�

Figure 26: Land use / land cover change detection along 
the Alto Nangaritza and the Rio Numpatakaime. According 
to aerial photo and satellite image (RapidEye) interpreta-
tion [1] the tropical forests were reduced in 2010 to almost 
half the area covered in 2000, the pasture area increased 
by 15% and the cultivated area by almost 13%. The re-
search area encompasses 6717 ha in total and stretches 
one kilometre west and east from the Rio Nangaritza be-
tween the villages of Las Orquídeas in the North and Selva 
Alegre in the South as well as along the Rio Numpatakaime 
until Nuevo Paraíso in the South. Graphic: P. Pohle 2012
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Figure 27: Shuar (red) and Colonos (green) territories reflect different resource-use strategies and in consequence cultural 
landscapes: the Shuar territories are characterized by the dominance of forests with small scattered shifting cultivation 
plots of manioc and plantains; the Colonos territories show pasture areas with forest fragments (RapidEye 2009/10 Alto 
Nangaritza: light green = pastures, brown = recently cleared forest). Image processing: R. Spohner

SRUWHG�FDWWOH�UDQFKLQJ�DV�WKH�PDLQ�LQFRPH�VRXUFH��
DQG�6�KRXVHKROGV�QDPHG�WLPEHU�ORJJLQJ�

$ORQJ�ZLWK�WKH�OLYHOLKRRG�VXUYH\�D�VWUHVV�SHUFHSWLRQ�
VXUYH\� ZDV� XQGHUWDNHQ�� 7KH� PDLQ� HQYLURQPHQWDO�
VWUHVVRUV�PHQWLRQHG�E\� WKH�6KXDU�ZHUH� ³OHVV�¿VK�
LQ�WKH�ULYHUV´�������³OHVV�WUHHV�DQG�SODQWV´��2����³OHVV�
JDPH�IRU�KXQWLQJ´��2����DQG�³VPDOO�VFDOH�PLQLQJ�LQ�
WKH� ULYHUV´� �24���7KH� ODWWHU� LV�D�FRQWURYHUVLDO� LVVXH�
VLQFH� WKH� SULFHV� IRU� JROG� ZHUH� ULVLQJ� GUDPDWLFDOO\�
DORQJ�ZLWK� WKH� JOREDO� ¿QDQFLDO� FULVLV�� HQFRXUDJLQJ�
HYHQ�YHU\�VPDOO�VFDOH�JROG�PLQLQJ�DFWLYLWLHV�DORQJ�
WKH� 1DQJDULW]D�� 5HJDUGLQJ� VRFLR�HFRQRPLF� DV�
SHFWV��³SUREOHPV�ZLWK�WKH�LQWHUPHGLDULHV´���4���³ODFN�
RI�ODQG�IRU�IXWXUH�JHQHUDWLRQV³�������DQG�³QR�DJULFXO�
WXUDO�H[WHQVLRQ�VHUYLFH´��2���ZHUH�WKH�PDLQ�SRLQWV�
RI�FRQFHUQ��

Conclusion

5HFHQW� DJUDULDQ� FRORQL]DWLRQ� SXWV� KLJK� VWUHVV� RQ�
WKH�6KXDU¶V� WUDGLWLRQDO� IRUHVW�DQG�ELRGLYHUVLW\�FRQ�
VHUYLQJ�UHVRXUFH�XVH�V\VWHP��HVSHFLDOO\�E\�UHGXF�
LQJ�DYDLODEOH�ODQG��3UHVHUYLQJ�WURSLFDO�IRUHVWV�FOHDU�

Colonos

Shuar

Centro
Shaime

O\�PHDQV�SURWHFWLQJ� WUDGLWLRQDO�6KXDU� WHUULWRU\�DQG�
UHFRJQL]LQJ� WKH� HQYLURQPHQWDO� VHUYLFHV� RI� IRUHVW�
GHSHQGHQW�SHRSOHV��Figure 27���

Perdita Pohle, Andrés Gerique,  
María Fernanda López & Viviana Buitrón

5HIHUHQFHV
[1]�%XLWUyQ�9��20�����&DPELRV�GH�XVRV�GHO�VXHOR�����6�20�0��\�
HVWUXFWXUD� GH� DVHQWDPLHQWRV� VDUDJXURV� HQ� HO�$OWR�1DQJDULW]D��
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�20�2���TMF Newsletter�� ,VVXH� �6�� /DERUDWRU\� IRU�&OLPDWRORJ\�
DQG�5HPRWH�6HQVLQJ��/&56���8QLYHUVLW\�RI�0DUEXUJ��0DUEXUJ��
*HUPDQ\��GRL���0��6���OFUV�IRU��6�FLW��0��
[3]�*HULTXH�$��20�0���%LRGLYHUVLW\�DV�D�5HVRXUFH��3ODQW�8VH�DQG�
/DQG�8VH�DPRQJ�WKH�6KXDU��6DUDJXURV��DQG�0HVWL]RV�LQ�7URSLFDO�
5DLQIRUHVW�$UHDV�RI�6RXWKHUQ�(FXDGRU��Dissertation thesis��,QVWL�
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[4]� 3RKOH� 3��*HULTXH�$�� 3DUN�0�� /ySH]� 6DQGRYDO�0)� �20�0���
+XPDQ� HFRORJLFDO� GLPHQVLRQV� LQ� VXVWDLQDEOH� XWLOL]DWLRQ� DQG�
FRQVHUYDWLRQ�RI� WURSLFDO�PRXQWDLQ� IRUHVWV�XQGHU�JOREDO� FKDQJH�
LQ�VRXWKHUQ�(FXDGRU��,Q��7VFKDUQWNH�7��/HXVFKQHU�&��9HOGNDPS�
(��)DXVW�+��*XKDUGMD�(��%LGLQ�$��HGV����Tropical rainforests and 
agroforests under global change��6SULQJHU��%HUOLQ��SS��4����0��
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Figure 28 a) Mean precipitation rate (mm h-1, shaded) of WRF model run and bias between WRF and TRMM precipitation 
rates (red contour, solid indicates an overestimation and dashed an underestimation of WRF) for 2000-2009, b) Monthly 
mean air temperature at 2 meters (°C, top) and monthly precipitation amount (mm, bottom) of observational data at the 
ECSF station (OBS, solid) and nearest corresponding WRF grid cell (WRF, dotted) for 2000-2009. Graphic: K. Trachte

Advances in Climate Change Research 
of the Study Area

3URMHFW�D3�DLPV�WR�XQGHUVWDQG�WKH�HIIHFWV�RI�JOREDO�
FKDQJH��ORFDO� ODQG�XVH�FKDQJH�DQG�JOREDO�FOLPDWH�
FKDQJH�� RQ� WKH� ORFDO� DQG� UHJLRQDO� FOLPDWH� RI� WKH�
VWXG\�DUHD��7KH�HIIHFWV�RI� ORFDO� ODQG�XVH�FKDQJH��
SDUWLFXODUO\�GHIRUHVWDWLRQ�WR�JDLQ�SDVWXUH�ODQG��ZDV�
H[DPLQHG�E\�FRPSDULQJ�JULGGHG�FOLPDWH�GDWD�VHWV�
RI�ERWK�ODQG�FRYHU�PDQLIHVWDWLRQV��,W�FRXOG�EH�VKRZQ�
WKDW� WKH� FOLPDWH� �WKHUPDO� DQG� YDSRXU�� UHJXODWLRQ�
IXQFWLRQ�LV�GHJUDGHG�E\�D�FRQYHUVLRQ�IURP�QDWXUDO�
IRUHVW� WR� SDVWXUH� >�@��$� SUHFRQGLWLRQ� IRU� IXWXUH� FOL�
PDWH�SURMHFWLRQV�LV�D�UHJLRQDO�FOLPDWH�PRGHO�SURS�
HUO\�DGMXVWHG�WR�WKH�FRPSOH[�VWXG\�DUHD��7KH�SURSHU�
DGMXVWPHQW�RI�WKH�:HDWKHU�5HVHDUFK�DQG�)RUHFDVW�
LQJ��:5)��PRGHO�LQ�D�VSDWLDO�UHVROXWLRQ�RI��6�NP�LV�
FRQGXFWHG�E\�FRPSDULQJ�WKH�FXUUHQW�FOLPDWH�FRQGL�
WLRQV��2000�200���ZLWK�VLPXODWHG�GDWD��

7KH�DELOLW\�RI�:5)� WR� UHSUHVHQW� WKH�PDLQ� WKHUPDO�
FKDUDFWHULVWLFV�RI�WKH�VWXG\�DUHD�FRXOG�EH�JHQHUDOO\�
SURYHQ� �Figure 28b���+RZHYHU�� WKH� ELDV� EHWZHHQ�
:5)� UDLQIDOO� VLPXODWLRQV�DQG� WKH�7URSLFDO�5DLQIDOO�
0HDVXULQJ� 0LVVLRQ� �7500�� FRQWURO� GDWD� �Figure 
28a��SRLQWV� WR�DQ�XQGHUHVWLPDWLRQ�RI� WKH�PRGHO� LQ�
WKH�QRUWKHUQ�$PD]RQ��EXW�LQ�PRVW�UHJLRQV�DQG�HV�
SHFLDOO\�RYHU� WKH�$QGHDQ�PRXQWDLQV��:5)�JHQHU�
DWHV�DQ�RYHUHVWLPDWLRQ�RI�UDLQIDOOV��

$� FRPSDULVRQ� RI� WKH� PRGHOOHG� PRQWKO\� UDLQIDOO�
DPRXQWV�ZLWK�REVHUYDWLRQDO�YDOXHV�DW�WKH�(&6)��UH�
VHDUFK� VWDWLRQ� VKRZV� VLPLODU� UHVXOWV� �Figure 28b, 
bottom���7KH�PRQWKO\�PHDQ�DLU�WHPSHUDWXUHV�DW�2�
PHWHUV� GHVFULEH� D� JRRG� DJUHHPHQW� EHWZHHQ� WKH�
:5)� RXWSXW� DQG� WKH� REVHUYDWLRQV� �Figure 28b, 
top���$W�WKH�EHJLQQLQJ�RI�WKH�GHFDGH�:5)�WHPSHUD�
WXUHV�DUH�EHORZ� WKH�PHDVXUHPHQWV��EXW�DOPRVW� ¿W�
IRU� WKH� IROORZLQJ� \HDUV�� ,W� VKRXOG�EH� VWUHVVHG� WKDW�
GHVSLWH�WKH�RYHUHVWLPDWLRQ�RI�SUHFLSLWDWLRQ�:5)�UH�
SURGXFHV�WKH�DQQXDO�YDULDELOLW\�RI�ERWK�FOLPDWH�LQGL�
FDWRUV��

:LWK�D�UH¿QHPHQW�RI�WKH�KRUL]RQWDO�UHVROXWLRQ�IURP�
�6�NP�WR��2�NP�JULG�VL]H�ZH�VXJJHVW�DQ�LPSURYH�
PHQW�RI�WKH�VLPXODWLRQ�UHVXOWV�GXH�WR�D�PRUH�DFFX�
UDWHO\�UHSUHVHQWHG�WHUUDLQ�>2@�

Katja Trachte, Rütger Rollenbeck & Jörg Bendix 
(Univ. Marburg)
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HUQ�$QGHV�RI�6RXWK�(FXDGRU� J. Geophys. Res. – Atmos. �����
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Uncertainty in Projections  
of Future Runoff

,W� LV� ZHOO� NQRZQ� WKDW� PRGHOOLQJ� FOLPDWH� FKDQJH�
DQG� LWV� LPSDFW� RQ� K\GURORJLFDO� FRQGLWLRQV� LV� RIWHQ�
DVVRFLDWHG� ZLWK� XQFHUWDLQW\�� 7KLV� XQFHUWDLQW\� FDQ�
EH� WUDFHG� WR�PDQ\� GLIIHUHQW� VRXUFHV�� VXFK� DV� WKH�
SDUDPHWHUL]DWLRQ� RI� WKH� PRGHOV�� ÀDZV� RU� VLPSOL¿�
FDWLRQV� LQ� WKH� PRGHO� VWUXFWXUH�� :KLOH� SDUDPHWHU�
XQFHUWDLQW\�KDV�EHHQ�ZHOO� LQYHVWLJDWHG� LQ� WKH�SDVW�
\HDUV��OHVV�LV�NQRZQ�DERXW�WKH�HIIHFWV�RI�VWUXFWXUDO�
PRGHO�XQFHUWDLQW\�LQ�K\GURORJLFDO�PRGHOOLQJ�

$� PXOWLPRGHO� HQVHPEOH� ZDV� DSSOLHG� WR� FKDOOHQJH�
VWUXFWXUDO� XQFHUWDLQW\� RI� UDLQIDOO�UXQRII� PRGHOV�
�550V��LQ�WKH�5LR�6DQ�)UDQFLVFR�DUHD�DQG�H[SRVH�
PRGHO�VWUXFWXUHV� WR� UHSUHVHQW� UHOHYDQW�K\GURORJLFDO�
SURFHVVHV� LQ�SURMHFW�D4�� )RUFLQJ�GDWD�XVHG� WR�GH�
¿QH�WKH�ERXQGDU\�FRQGLWLRQV�RI�550�LQ�XVH�UHPDLQ�
PRVWO\�XQFKDOOHQJHG��:KLOH�WKH�LQSXW�XQFHUWDLQW\�IRU�
UHFRUGHG�WLPH�VHULHV�PLJKW�EH�UHODWLYHO\�ZHOO�NQRZQ��
IXWXUH�VFHQDULRV�LPSO\�RQFH�PRUH�WKH�VWUXFWXUDO�XQ�
FHUWDLQW\� RI� �LQ� WKLV� FDVH� FOLPDWLF�� PRGHOV� XVHG� WR�
JHQHUDWH�SURMHFWLRQV��,Q�WKH�FDVH�RI�FOLPDWH�FKDQJH�
D�VHULHV�RI�*OREDO�&LUFXODWLRQ�0RGHOV��*&0V��H[LVWV��
LPSOHPHQWLQJ�HPLVVLRQ�VFHQDULRV�IURP�WKH�,QWHUJRY�
HUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&���%\�WKH�
PHDQV�RI�HQVHPEOH�PRGHOOLQJ�ZH�DFFRXQWHG�IRU�WKH�
VWUXFWXUDO�XQFHUWDLQW\� LQWURGXFHG�E\� WKH�*&0V�DQG�
FRPELQHG�LW�ZLWK�WKH�550�HQVHPEOH�

Figure 29 Uncertainty in the simulated total runoff as a function of Global Circulation Models (GCMs) used to drive the 
rainfall-runoff models (RRMs, left) and as a function of RRMs used with each of the GCMs (right) for scenario A1B and time 
period as indicated. Boxplots, 25 and 75 percentiles and max-min values. Graphics: J.-F. Exbrayat 

+HUH�ZH�XVHG�DQ�HQVHPEOH�RI���VWDWLVWLFDOO\�GRZQ�
VFDOHG� *&0V� IRU� WZR� HPLVVLRQ� VFHQDULRV� �$�%��
$2���IURP�WKH�,3&&�DV�LQSXW�WR�FRPSDUH�WKH�VSDQ�RI�
SUHGLFWLRQV�ZLWK�DQ�HQVHPEOH�RI���550V��ZKLFK�KDV�
EHHQ�UHFHQWO\�SXEOLVKHG�E\�3OHVFD�>�@�� IURP�WRGD\�
XS�WR�WKH�\HDU�2�00��$V�VKRZQ�LQ�Figure 29�D�ODUJH�
SDUW� RI� WKH� XQFHUWDLQW\� LQ� IXWXUH� UXQRII� SURMHFWLRQV�
FDQ�EH�DWWULEXWHG�WR�GLVFUHSDQFLHV�EHWZHHQ�*&0V�
LQGLFDWHG�E\�WKH�ODUJH�YDULDELOLW\�EHWZHHQ�ER[SORWV�
RQ� WKH� OHIW� DQG� WKH�EURDG� UDQJH�RI�SUHGLFWLRQV� IRU�
HDFK�K\GURORJLFDO�PRGHO�WR�WKH�ULJKW��'LIIHUHQFHV�IRU�
WKH�WZR�,3&&�HPLVVLRQ�VFHQDULRV�UHPDLQ�UHODWLYHO\�
VPDOO��UHVXOWV�QRW�VKRZQ���5HVXOWV�RI�WKLV�QHZ�VWXG\�
DUH�FXUUHQWO\�FRPSLOHG�IRU�SXEOLFDWLRQ�

Lutz Breuer, Jean-Francois Exbrayat, Wouter  
Buytaert, Edison Timbe & David Windhorst
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RI�VHOI�UHOLDQW�QDWLRQV�ZLWK�D�VORZO\�LQFUHDVLQJ�SRSXODWLRQ�
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The Data Warehouse System

7KH�)25��6GZ�GDWD�ZDUHKRXVH��SURMHFW�=���LV�RQH�
RI�WKH�PDMRU�*HUPDQ�SURMHFW�GDWDEDVHV�IRU�LQWHUGLV�
FLSOLQDU\�ELRGLYHUVLW\�UHVHDUFK�ZKLFK�HQFRPSDVVHV�
QRW�RQO\�WKH�GDWD�EDVH�EXW�DOVR�DGPLQLVWUDWLRQ�WRROV�
IRU�WKH�58�DV�ZHOO�DV�D�SRZHUIXO�:HE�LQWHUIDFH�IRU�
FRPPXQLFDWLRQ� LQ�� DQG� RXWVLGH� WKH�58� >�@�� ,Q� IXOO�
FRPSOLDQFH�ZLWK�XVHU�QHHGV�>2@��WKH�VWDWH�RI�WHFKQR�
ORJLFDO�GHYHORSPHQW�>�@�DQG�LQWHUQDWLRQDO�VWDQGDUGV�
>4@� FXUUHQW� GHYHORSPHQWV� RI� )25��6GZ� HQFRP�
SDVV� �L�� WKH� LPSOHPHQWDWLRQ� RI� GDWD� YLVXDOL]DWLRQ�
DQG�DQDO\VLV�WRROV�DQG��LL�� WR�GLVWULEXWH�WKH�V\VWHP�
DV�DQ�RSHQ�VRXUFH�SURMHFW�

�L��7R�HQKDQFH�WKH�GLUHFW�DFFHVV�WR� WKH�GDWD�YDOXHV�
YLD�WKH�ZHE�LQWHUIDFH��D�PRGXOH�WR�GUDZ�D�FKDUW�RI�D�
VXEVHW�RI�WDEXODU�YDOXHV�KDV�EHHQ�LPSOHPHQWHG��$I�
WHU�¿OWHULQJ� WKH�GDWD�RI� LQWHUHVW�E\�VHWWLQJ�FULWHULD� LQ�
WKH� ³9DOXH�)LOWHU´�� WKH�XVHU�FDQ�VHOHFW� WKH�DWWULEXWHV�
IRU�YLVXDOL]DWLRQ��ZKHUH�WKH�FKDUW�LV�GUDZQ�ZLWKLQ�WKH�
EURZVHU�XVLQJ�WKH�-DYD6FULSW�OLEUDU\�KLJKFKDUWV�FRP��
ZKLFK�HQDEOHV�WR�LQWHUDFW�ZLWK�WKH�FKDUW�OLNH�FKRRVLQJ�
WKH�SORW�W\SH��WRJJOH�WKH�YLVLELOLW\�RI�VLQJOH�GDWD�VHULHV��
RU�]RRP�LQWR�WKH�FKDUW�E\�VHOHFWLQJ�D�VSDQ�RI�LQWHUHVW��
$GGLWLRQDOO\� VRPH� VWDWLVWLFV� �PHDQ�� VXP�� DQG� VWDQ�
GDUG� GHYLDWLRQ�� DUH� FDOFXODWHG� IRU� WKH� FKRVHQ� VSDQ�
DQG�GDWD�VHULHV��VHH�Figure 30���7KH�³9DOXH�&KDUW´�
PRGXOH�SURYLGHV�WKH�UHVHDUFKHU�D�TXLFN�YLHZ�RQ�WKH�
GDWD�DQG�DOORZV�D�¿UVW�DQDO\VLV��)RU�PRUH�VRSKLVWL�
FDWHG�DQDO\VHV��WKH�LPSOHPHQWDWLRQ�RI�D�5�VRIWZDUH�
LQWHUIDFH�WR�WKH�)25��6GZ�LV�SODQQHG�

�LL��$IWHU�¿YH�\HDUV�RI�GHYHORSPHQW�DQG�UXQQLQJ�WKH�
V\VWHP��LW�KDV�UHDFKHG�D�GHJUHH�RI�PDWXULW\�WR�VKDUH�
LW�ZLWK� WKH� FRPPXQLW\��7KH� V\VWHP�ZLOO� EH� RIIHUHG�
DV�DQ�RSHQ�VRXUFH�SURMHFW� LQ�HDUO\�20��� LQFOXGLQJ�
WKH�HQWLUH�DQG�OLFHQFH�IUHH�VRXUFH�FRGH�DV�ZHOO�DV�
D�GRFXPHQWDWLRQ��,QWHUHVWHG�IXWXUH�XVHUV�WR�LPSOH�
PHQW��DQG�FR�GHYHORS��WKH�V\VWHP�DUH�FXUUHQWO\�WKH�
(FXDGRULDQ� 0LQLVWU\� IRU� (QYLURQPHQW� �0$(��� WKH�
'HSDUWPHQW�RI�%LRORJ\�RI� WKH�7HFKQLFDO�8QLYHUVLW\�
LQ�/RMD��873/��DQG�D�QHZ�LQWHUGLVFLSOLQDU\�/2(:(�
�+HVVLDQ�H[FHOOHQFH�SURJUDP�� LQLWLDWLYH� OHG�E\� WKH�
8QLYHUVLW\�RI�*LH�HQ��

Thomas Lotz & Jörg Bendix
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[1]�/RW]�7��1LHVFKXO]H�-��%HQGL[�-��'REEHUPDQQ�0��.|QLJ�5LHV�
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²�,QYHVWLJDWLQJ�IDFWV�RI�DFFHSWDQFH�DQG�UHTXLUHPHQWV�WR�UHDOL]H�
D�VXVWDLQDEOH�XVH�RI�UHVHDUFK�GDWD��Ecological Informatics��9RO��
����SS��2������
[3]�%DFK�.��6FKlIHU�'��(QNH�1��6HHJHU�%��*HPHLQKRO]HU�%��%HQ�
GL[�-��20�2���$�FRPSDUDWLYH�HYDOXDWLRQ�RI�WHFKQLFDO�VROXWLRQV�IRU�
ORQJ�WHUP�GDWD�UHSRVLWRULHV� LQ� LQWHJUDWLYH�ELRGLYHUVLW\� UHVHDUFK��
Ecological Informatics��9RO������SS���6�24��
[4]�%HQGL[�-��1LHVFKXO]H�-��0LFKHQHU�:.��20�2���'DWD�SODWIRUPV�
LQ� LQWHJUDWLYH�ELRGLYHUVLW\�UHVHDUFK��Ecological Informatics, 9RO��
�����SS����4�

Figure 30: Screenshot of the “Value Chart” module, which allows a quick visualization and a first analysis of the val-
ues in the RU’s data warehouse FOR816dw. Screenshot: T. Lotz
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Laser Scanning Mission in a Tropical 
Mountain Forest 

(YHQ� LI� WKH� SURMHFW� Z2� LV� PDLQO\� UHVSRQVLEOH� IRU�
DGPLQLVWUDWLRQ� DQG� FRRUGLQDWLRQ� RI� WKH� 58�� LW� KDV�
FRQGXFWHG�WKH�¿�UVW�$LUERUQH�/DVHU�6FDQQLQJ��$/6��
PLVVLRQ�LQ�WKH�FDWFKPHQW�RI�WKH�5LR�6DQ�)UDQFLVFR��
'XH�WR�DGYHUVH�ZHDWKHU�FRQGLWLRQV� LW�ZDV�KLWKHUWR�
QRW�SRVVLEOH�WR�À�\�DW�KLJKHU�DOWLWXGHV��EXW� WKH�PLV�
VLRQ�LV�VFKHGXOHG�WR�EH�FRPSOHWHG�LQ�2FW�1RY�20�2��
)RU�WKH�ORZHU�SDUWV�HQFRPSDVVLQJ�WKH�PDLQ�H[SHUL�
PHQWDO�VLWHV�RI�WKH�58��LPSRUWDQW�GDWD�FRXOG�DOUHDG\�
EH�DFTXLUHG��$�KLJK�UHVROXWLRQ�'LJLWDO�6XUIDFH�0RGHO�

�'60��>�@��D�'LJLWDO�7HUUDLQ�
0RGHO��'70��>2@�DQG�SRLQW�
FORXGV� ZLWK� FRPSUHKHQ�
VLYH� GDWD� DERXW� YHJHWD�
WLRQ� VWUXFWXUH�� 7KH� GDWD�
DUH�FXUUHQWO\�VXEMHFW� WR�DQ�
LQWHQVLYH� TXDOLW\� FKHFN�� D�
SUHOLPLQDU\�GDWD�YHUVLRQ�RI�
WKH� FRUH� DUHD� DURXQG� WKH�
(&6)� LV� DYDLODEOH� DW� WKH�
FHQWUDO� GDWD�ZDUHKRXVH� RI�
WKH�58��)25��6GZ��

3RWHQWLDO� XVHUV� KDYH� WR�
WDNH� LQWR� DFFRXQW� WKH� SUR�
FHVVLQJ� VWDWXV� GHVFULEHG�
ZLWKLQ� WKH�PHWDGDWD��$� IXOO�
KRPRJHQHRXV� GDWDVHW�
ZLOO� EH� DYDLODEOH� DIWHU� WKH�
VHFRQG� À�LJKW� DQG� WKH� ¿�QDO�
SRVW� SURFHVVLQJ�� $Q� LQGL�
YLGXDO� )25��6GZ� PRGXOH�
LV�SODQQHG�WR�EH�GHYHORSHG�
WR�KDQGOH�WKH�GLVWULEXWLRQ�RI�
WKH� KXJH� DPRXQW� RI� SRLQW�
FORXG� GDWD�� Figure 31a 
VKRZV� WKH� À�LJKW� FDPSDLJQ�
ZKLFK� ZDV� D� ORJLVWLF� DQG�
PRQHWDU\� FKDOOHQJH� XQGHU�
WKH� HQYLURQPHQWDO� FRQGL�
WLRQV�RI�D�UHPRWH�PRXQWDLQ�
IRUHVW� VLWH�� 7KH� KHOLFRSWHU�
KDG�WR�EH� WUDQVIHUUHG� IURP�
4XLWR�WR�WKH�(&6)�UHVHDUFK�
VWDWLRQ� DQG� D� WHPSRUDU\�
KHOLSRUW� LQFOXGLQJ�D� IXHOLQJ�
WUXFN� KDG� WR� EH� RUJDQL]HG�
LQ� WKH� YLFLQLW\�� 7KH� YLVXDO�
L]DWLRQ� RI� WKH� SUHOLPLQDU\�
GDWD� �Figure 31b�� XQGHU�
SLQV� WKH� KLJK� YDOXH� RI� WKH�
GDWD�IRU�HFRV\VWHP�VWXGLHV�
ZKLFK� RSHQV� QHZ� GLPHQ�
VLRQV� IRU� IXWXUH� UHVHDUFK�
LQ� WKH� VWXG\� DUHD�� UDQJLQJ�
H�J�� IURP� VLQJOH� WUHH� GH�

WHFWLRQ�DQG�VSDWLDO�GHULYDWLRQ�RI� IRUHVW�VWUXFWXUH�WR�
FDUERQ�VHTXHVWUDWLRQ�VWXGLHV�DQG�VWDWLVWLFDO�PRGHOV�
UHODWLQJ�IRUHVW�VWUXFWXUH��VSHFLHV�GLYHUVLW\�DQG�HFR�
V\VWHP�IXQFWLRQV������

Jörg Zeilinger, Thomas Lotz, 
Brenner Silva & Jörg Bendix

5HIHUHQFHV
[1] 7KH�'LJLWDO�6XUIDFH�0RGHO��'60��LV�DYDLODEOH�DW��ZZZ�WURSL�
FDOPRXQWDLQIRUHVW�RUJ�GDWDBSUH�GR"FLWLG ��20
[2] 7KH�'LJLWDO�7HUUDLQ�0RGHO� �'70�� LV�DYDLODEOH�DW��ZZZ�WURSL�
FDOPRXQWDLQIRUHVW�RUJ�GDWDBSUH�GR"FLWLG ��26�

Figure 31 (a) View from helicopter over the tropical mountain forest. Steep terrain 
and weather are very demanding also for the fl ight planning. Photo: J. Zeilinger. (b) 
3D digital surface model (DSM) with the canopy height as overlay and the ECSF re-
search station in the background. Graph: B. Silva

a)

b)
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Gender Equality Measure 

Species Distribution and Genetic 
Diversity of Southern Bracken

7KH� QHRWURSLFDO� 6RXWKHUQ� %UDFNHQ� �Pteridium 
arachnoideum, Pt. caudatum��FRQVLVWV�RI�WZR�VSH�
FLHV��$FFRUGLQJ� WR�$ORQVR�$PHORW� HW� DO�� >��� 2@��Pt. 
arachnoideum�LV�DQ�XSODQG�VSHFLHV����00����200�P�
D�V�O���ZKLOH�Pt. caudatum�LV�PDLQO\�IRXQG�LQ�WKH�ORZ�
ODQGV��600���2�00�P���&OLPDWH�FKDQJH��LQ�SDUWLFXODU�
ZDUPLQJ�PD\�FKDQJH�WKH�DOWLWXGLQDO�VSHFLHV�GLVWUL�
EXWLRQ��,Q�WKH�VFRSH�RI�WKH�JHQGHU�HTXDOLW\�PHDVXUH�
IXQGHG�E\� WKH�')*� �VHH� WKH�6SHDNHUV¶�&RUQHU� LQ�
WKLV�LVVXH�DQG�1HZVOHWWHU�QR���2��GRL���0��6���OFUV�
IRU��6�FLW������� EUDFNHQ� VDPSOHV� RQ� DFWLYH� DQG�
DEDQGRQHG� SDVWXUHV� ZHUH� DQDO\]HG� IRU� VSHFLHV�
FRPSRVLWLRQ�ZLWKLQ�DQ�DOWLWXGLQDO�UDQJH�IURP�F���000�
WR��000�P��7KH�WZR�VSHFLHV�FRXOG�EH�GLIIHUHQWLDWHG�
XVLQJ�PRUSKRORJLFDO�DQG�PROHFXODU�FKDUDFWHUV��:H�
IRXQG�DQ�LQFUHDVH�RI�WKH�VKDUHV�RI�Pt. arachnoide-
um�ZLWK� DOWLWXGH�DQG� FRQFRPLWDQW� GHFUHDVH�RI�Pt. 
caudatum� �Figure 32���&KDQJLQJ� IURP� WKH�SHUKX�
PLG�6DQ�)UDQFLVFR�YDOOH\�WR�WKH�GULHU�5LR�0DODFDWRV�
YDOOH\��KLJK�SURSRUWLRQV�RI�Pt. caudatum ZHUH�IRXQG�
DW�KLJK�DOWLWXGHV��7KLV�¿QGLQJ�FRQWUDGLFWV�WKH�DERYH�
PHQWLRQHG� DOWLWXGLQDO� VSHFLHV� GLVWULEXWLRQ�� 7KH� LQ�
ÀXHQFH�RI� WHPSHUDWXUH�DQG�KXPLGLW\�RQ� WKH�GLVWUL�
EXWLRQ�DUHDV�RI�ERWK�EUDFNHQ�VSHFLHV� LV�DQDO\VHG�
LQ�WKH�GLSORPD�WKHVLV�RI�;LPHQD�&HYDOORV�IURP�WKH�
7HFKQLFDO�3ULYDWH�8QLYHUVLW\�RI�/RMD��873/��

Figure 32: Species distribution of Southern Bracken along an altitudinal gradient in two valleys in South Ecuador. 
Image: K. Roos 

$W���00�P�DQ�H[WHQVLYH�VWXG\�RI�WKH�JHQHWLF�FRPSRVL�
WLRQ�RI�WKH�EUDFNHQ�SRSXODWLRQ�ZDV�SHUIRUPHG�XVLQJ�
LVR]\PH�SDWWHUQV�DV�ZHOO�DV�PLFURVDWHOOLWH�PDUNHUV�>�@��
$V�EUDFNHQ�SURSDJDWHV�UHDGLO\�YLD�UKL]RPH�EUDQFKLQJ�
DQG�GLVLQWHJUDWLRQ��D�KLJK�GHJUHH�RI�JHQHWLF�KRPRJH�
QHLW\�RI�WKH�LQGLYLGXDO�SODQWV�ZDV�H[SHFWHG��+RZHYHU��
WKH� SHUFHQWDJH� RI� UDPHWV�� L�H�� JHQHWLFDOO\� LGHQWLFDO�
LQGLYLGXDOV�� ZDV� ORZ� �2�� IRU� ODUJH� VFDOH� VDPSOLQJ�
UHVROXWLRQ������ IRU� ¿QH�VFDOH�VDPSOLQJ�ZLWKLQ��P2��
ZLWK�VSDWLDO�GLVWDQFHV�RI�OHVV�WKDQ���0�P�ZKLFK�FRQ�
WUDVWV�ZLWK�¿QGLQJV�RI�QRUWKHUQ�EUDFNHQ�VSHFLHV� >4@��
7KH�KLJK�JHQHWLF�GLYHUVLW\�VXJJHVWV�D�SUHGRPLQDQFH�
RI�VH[XDO�RYHU�YHJHWDWLYH�SURSDJDWLRQ�ZKLFK�PLJKW�EH�
DWWULEXWHG�WR�D�KLJK�IUHTXHQF\�RI�EXVK¿UHV��WKH�KHDW�
ZDYH�RI�ZKLFK�FRXOG�VWLPXODWH�VH[XDO�UHSURGXFWLRQ�RI�
VXUYLYLQJ�LQGLYLGXDOV�

Kristin Roos
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WKH� WZR�YDULHWLHV� �caudatum and arachnoideum��RI�QHRWURSLFDO�
EUDFNHQ� IHUQ� �Pteridium aquilinum� /��.XKQ���Biochemical Sys-
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[2]�$ORQVR�$PHORW�0(��5RGXOIR�%DHFKOHU�6�����6���&RPSDUDWLYH�
VSDWLDO�GLVWULEXWLRQ��VL]H��ELRPDVV��DQG�JURZWK�UDWH�RI�WZR�YDULHW�
LHV�RI�EUDFNHQ�IHUQ��Pteridium aquilinum�/��.XKQ��LQ�D�QHRWURSL�
FDO�PRQWDQH�KDELWDW��Vegetatio (Plant Ecology) �2��������4���
[3]�5RRV�.��20�0���7URSLFDO�EUDFNHQ��D�SRZHUIXO�LQYDGHU�RI�SDV�
WXUHV� LQ�6RXWK�(FXDGRU��6SHFLHV�FRPSRVLWLRQ��HFRORJ\��FRQWURO�
PHDVXUHV�� DQG� SDVWXUH� UHVWRUDWLRQ��PhD Thesis�� 8QLYHUVLW\� RI�
%D\UHXWK�� KWWS���RSXV�XE�XQL�ED\UHXWK�GH�RSXV4�XEED\UHXWK�
IURQWGRRU�LQGH[�LQGH[�GRF,G���6
[4] 3DUNV�-&��:HUWK�&5� ��������$�VWXG\�RI� VSDWLDO� IHDWXUHV�RI�
FORQHV� LQ� D� SRSXODWLRQ� RI� EUDFNHQ� IHUQ�� Pteridium aquilinum�
�'HQQVWDHGWLDFHDH���American Journal of Botany��0�������44�
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Cooperations1 

Podocarpus National Park Biodiversity 

,Q� WKH� IUDPHZRUN� RI� WKH� (XURSHDQ� 'LVWULEXWHG� ,Q�
VWLWXWH� RI� 7D[RQRP\� �(',7�� $OO� 7D[D� %LRGLYHUVLW\�
,QYHQWRU\� DQG� 0RQLWRULQJ� �$7%,�0�� DFWLYLWLHV� DQG�
LQ�FORVH�FROODERUDWLRQ�ZLWK�')*�58��6�ZH�VWDUWHG�
D� UHVHDUFK� SURJUDP� LQ�3RGRFDUSXV�1DWLRQDO�3DUN�
�$7%,� VLWH� 6�0�� LQ� 200��� 2XU� DLPV� ZHUH� WR� VWXG\�
WKH�DOWLWXGLQDO�GLVWULEXWLRQ�DQG�WKH�IDFWRUV�DIIHFWLQJ�
WKH�GLYHUVLW\�RI�D�VHOHFWLRQ�RI� WD[D��DQWV�� WHUPLWHV��
GROLFKRSRGLG� ÀLHV�� DQG� EDUN�GZHOOLQJ� DUWKURSRGV��
2YHU���00�VDPSOHV�ZHUH�FROOHFWHG�DQG�DUH�VWLOO�XQ�
GHU�LQYHVWLJDWLRQ��2XU�PDLQ�UHVXOWV��VHH�DOVR�70)�
1HZVOHWWHUV��QR�����2�������4�����DQG��6��GHDO�ZLWK�
�Ɣ Taxonomy:�����EHHWOH��2�0�DQW��200�GROLFKRSR�
GLG��4��RSLOLRQ�����SVHXGRVFRUSLRQ�DQG���0�PLWH�
�PRUSKR��VSHFLHV�ZHUH�LGHQWL¿HG��0DQ\�WD[D�
DUH�QHZ�WR�VFLHQFH��Figure 33���DPRQJ�WKHP��0�
VSHFLHV�RI�6WDSK\OLQLGDH����VSHFLHV�RI�&XUFXOLRQL�
GDH�DQG���JHQXV�RI�SVHXGRVFRUSLRQ��6SHFLHV�RI�
WKH�JHQXV�Stenus��6WDSK\OLQLGDH��6WHQLQDH��KDG�
EHHQ�EDUFRGHG��D�ODERUDWRU\�VWDQGDUG�IRU�WKLV�
WD[RQ�ZDV�GHYHORSHG��Figure 34��
�Ɣ Biogeography:�DOO�WD[RQRPLF�JURXSV�GLI�
IHU�LQ�JHQHUDO�GLYHUVLW\��DOWLWXGLQDO�GLYHUVLW\�
SHDNV�DQG�SDWWHUQV��DQG�VSHFLHV�UDQJHV��)RU�
LQVWDQFH��VSHFLHV�ULFKQHVV�SHDNHG�DW�KLJK�
��000�P��RSLOLRQV���PLG��2000�P��EHHWOHV��
GROLFKRSRGLGV��SVHXGRVFRUSLRQV��RU�ORZ�HOHYD�
WLRQV���000�P��DQWV���0RVW�WD[D�SUHVHQWHG�
D�KLJK�VSHFLHV�WXUQRYHU�DORQJ�WKH�DOWLWXGLQDO�
JUDGLHQW��)RU�WUHH�EDUN�DUWKURSRGV��WKH�KLJK�
ELRORJLFDO�GLYHUVLW\�VHHPV�GULYHQ�E\�WKH�KLJK�
KHWHURJHQHLW\�RI�WKH�HQYLURQPHQW��H�J��HSL�
SK\WH�FRYHUDJH�DQG�EDUN�URXJKQHVV��
�Ɣ Ecology:�7KH�GLHW�DQG�WURSKLF�SRVLWLRQ�RI�DQWV�
UHODWLYH�WR�RWKHU�RUJDQLVPV�EHORQJLQJ�WR�WKH�OHDI�
OLWWHU�IRRG�ZHE�ZDV�DVVHVVHG�WKDQNV�WR�VWDEOH�
LVRWRSH�DQDO\VHV��FROODERUDWLRQ�ZLWK�6��6FKHX�
	�0��0DUDXQ��SURMHFW�A3���3UHGDWRU\�DQWV�VHHP�
WR�EH�PRUH�OLPLWHG�E\�KDELWDW�VL]H��TXDQWLW\�RI�
OHDI�OLWWHU��UDWKHU�WKDQ�E\�SUH\�DYDLODELOLW\��%HHWOH�
DVVHPEODJHV�RQ�EDUNV�SURYHG�D�VXLWDEOH�WRRO�
IRU�VSDWLDO��DOWLWXGLQDO��DQG�WHPSRUDO��WLPH�VFDOH��
TXLFN�DVVHVVPHQW��PRQLWRULQJ�DQG�FDOFXODWLRQ�RI�
GLYHUVLW\�SDWWHUQV�DQG�FOLPDWH�FKDQJH�UHVSRQV�

HV��7KH�LQVWDOOHG�ERWDQLFDO�SORWV�DUH�DQ�H[FHOOHQW�
SODWIRUP�WR�PRQLWRU�WKLV�LQ�WKH�IXWXUH�
�Ɣ Capacity building:�,Q�20����D�WHQ�GD\�WUDLQ�
LQJ�RQ�WKH�WD[RQRP\�DQG�HFRORJ\�RI�DQWV�ZDV�
RUJDQL]HG�LQ�FRRSHUDWLRQ�ZLWK�WKH�873/�DQG�WKH�
(&6)��7KH�FRXUVH�ZDV�DWWHQGHG�E\����(FXDGRU�
LDQ�ELRORJLVWV�

7KH�VFLHQWL¿F�DQDO\VLV�RI� WKH�����EDUNVSUD\�VDP�
SOHV� DORQJ� WKH� DOWLWXGLQDO� JUDGLHQW� LQ� 3RGRFDUSXV�
13�UHVXOWHG�LQ�VL[�0DVWHU�WKHVHV��VHYHUDO�FRQJUHVV�
SUHVHQWDWLRQV��D�SXEOLFDWLRQ��LQ�SUHS���DQG�RQJRLQJ�
WD[RQRPLF�ZRUN�RQ�EHHWOHV��KDUYHVWPHQ�DQG�SVHX�
GRVFRUSLRQV��7KH�VWXG\�RI�WKH�RWKHU�JURXSV�UHVXOWHG�

Figure 33: This new ant species of the Leptanilloides genus 
was collected at 2100 m a.s.l. at the Reserva Biológica San 
Francisco (RBSF). Numerous other taxa collected in the nearby 
Podocarpus National Park are new to science. Image: Y. Lau-
rent and I. Bachy (RBINS). 

Figure 34: Molecular phylogenetic analysis of specimens of two 
Stenus morphospecies from 3000 m Cajanuma by Maximum likeli-
hood method, 16c = outgroup (Pselaphinae); c = consensus-se-
quence; ƕ =  morphological determination Spec. A; ● = morpholog-
ical determination Spec. B. Barcoding also detected one specimen 
of morphospecies-missorting (91c, a female). Image: J. Schmidl

BBBBBBBBBBBB�
���6FLHQWLVWV�RI�WKH�58�FROODERUDWH�ZLWK�VHYHUDO�UHVHDUFKHUV�DQG�
LQVWLWXWHV�RXWVLGH�WKH�58��7KLV�WLPH�WKH�VFLHQWLVW�IURP�5%,16�
UHSRUW�WKHLU�¿QGLQJV�LQ�WKLV�VHFWLRQ��7KH\�DUH�RQH�RI�WKH�LQVWLWX�
WLRQV�LQ�WKH�(XURSHDQ�'LVWULEXWHG�,QVWLWXWH�RI�7D[RQRP\��(',7��
DQG�MRLQ�IRUFHV�WR�SURYLGH�DFFRXQWDEOH�WRROV�WR�WD[RQRPLVWV��WR�
VLJQL¿FDQWO\�DFFHOHUDWH�JOREDO�WD[RQRPLF�NQRZOHGJH��7KH�58�
FRRSHUDWHV�ZLWK�UHVHDUFKHUV�IURP�(',7�VLQFH�200��
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Special Issue in Ecological Modelling

0RGHOOLQJ�RI�DELRWLF�DQG�ELRWLF�SURFHVVHV�LQ�WURSLFDO�
UDLQIRUHVW�GRPLQDWHG�ODQGVFDSHV�LV�VWLOO�D�FKDOOHQJH��
:KLOH� PDQ\� RI� WRGD\¶V� PRGHOV� KDYH� EHHQ� GHYHO�
RSHG�DQG� WKRURXJKO\� WHVWHG� IRU� ODQGVFDSHV� LQ�(X�
URSH�DQG�1RUWK�$PHULFD��PRGHOLQJ�DSSURDFKHV�WKDW�
H[SOLFLWO\�DLP�DW�VLPXODWLQJ�VRLO��ZDWHU�RU�RWKHU�ÀX[HV�
LQ�WKH�WURSLFV�UHPDLQ�IDLUO\�VFDUFH��,Q�D�UHFHQWO\�SXE�
OLVKHG�VSHFLDO�LVVXH�RI�Ecological Modelling HGLWHG�
E\�/XW]�%UHXHU�IURP�SURMHFW�'4��D�VHW�RI�PRGHOV�DUH�
SUHVHQWHG�WKDW�GHDO�ZLWK�GLYHUVH�LVVXHV�VXFK�DV�WKH�
����GHWHUPLQDWLRQ�RI�GULYLQJ�IRUFHV�RI�ODQGVOLGHV���2��
VLPXODWLRQ�RI�FDQRS\�SKRWRV\QWKHVLV�RI�FRPSHWLQJ�
VSHFLHV� LQ�$QGHDQ�JUDVVODQGV������ LQYHVWLJDWLRQ�RI�
WKH�LPSDFW�RI�VKDOORZ�ODQGVOLGHV�RQ�IRUHVW�VWUXFWXUH�
DQG��4��IXQFWLRQLQJ�RI�FDWFKPHQWV�DQG�UDLQIDOO�UXQRII�
JHQHUDWLRQ�SURFHVVHV�LQ�WURSLFDO�PRXQWDLQRXV�UDLQ�
IRUHVWV� RI� VRXWKHUQ�(FXDGRU��7KH� VSHFLDO� LVVXH� LV�
DYDLODEOH�YLD�GRL��0��0�6�M�HFROPRGHO�20�2�0��02���
� Lutz Breuer

Special Issue in Ecological Informatics

$V� UHSRUWHG� HDUOLHU�� DQ� LQWHUQDWLRQDO� ZRUNVKRS� RQ�
Ä'DWD� 5HSRVLWRULHV� LQ� (QYLURQPHQWDO� 6FLHQFHV³�
ZDV� RUJDQL]HG� E\� SURMHFW� =�� LQ� 5DXLVFKKRO]KDX�
VHQ��*HUPDQ\���WRJHWKHU�ZLWK�WKH�')*�ELRGLYHUVLW\�
H[SORUDWRULHV� DQG� WKH� ZRUNLQJ� JURXS� GDWD� RI� WKH�
')*�VHQDWH�FRPPLVVLRQ�RQ�ELRGLYHUVLW\�UHVHDUFK��

Publications

Media Coverage

Contributing to Sustainable 
Development

2Q�6HSW� ��� WKH�*HUPDQ� OHDGLQJ�ZHHNO\� QHZVSD�
SHU� WKH� =(,7�� �³WLPHV´�� SULQWHG� D� SLHFH� ZKLFK� UH�
SRUWV�DERXW�WKH�58��WKH�ELJJHVW�UHVHDUFK�SURMHFW�WR�
VWXG\�D�WURSLFDO�PRXQWDLQ�UDLQIRUHVW�LQ�WKH�ZRUOG��,W�
GHVFULEHV�WKH�XQLTXH�ELRGLYHUVLW\�DURXQG�WKH�(&6)�
UHVHDUFK�VWDWLRQ�DQG�QHDUE\�3RGRFDUSXV�1DWLRQDO�
3DUN�DQG�LQWURGXFHV�VRPH�RI�WKH�TXHVWLRQV�WKH�58�
VFLHQWLVWV� OLNH� WR� DQVZHU��3K'� VWXGHQW� -XOLD�*DZ�
OLN�H[SODLQV�KRZ�WKH�JURZLQJ�QXPEHUV�RI�SDVWXUHV�
WKUHDW� ELRGLYHUVLW\� DQG� VXVWDLQDELOLW\�� 6RPH� RWKHU�
WKUHDWV� WR� WKH� HFRV\VWHP� OLNH� FOLPDWH� FKDQJH� DUH�
PHQWLRQHG�DV�ZHOO��7KH�VFLHQWLVWV¶�HIIRUWV�WR�¿QG�DO�
WHUQDWLYH�ODQG�XVH�SUDFWLFHV�WKDW�DUH�ERWK�JRRG�IRU�
WKH�SHRSOH�DQG� WKH�HFRV\VWHP�DUH�RXWOLQHG� LQ� WKH�
DUWLFOH� HQWLWOHG� ³8QWHU� GHQ�:RONHQ´� �³%HQHDWK� WKH�
&ORXGV´��� 7R� H[SODLQ� WKH� YDVW� ELRGLYHUVLW\� WKH� DX�
WKRU�FLWHV�WKH�220�ELUG�VSHFLHV�UHJLVWHUHG�VR�IDU��D�
QXPEHU�DOPRVW�UHDFKLQJ�WKH�EUHHGLQJ�ELUG�VSHFLHV�
FRXQW� RI� ZKROH�*HUPDQ\� ZKLFK� HQFRPSDVVHV� DQ�
DUHD��2�WKRXVDQG�WLPHV�WKDW�VL]H��� esw

Smart Initiatives to Stop Deforestation

7KH�$57(�FKDQQHO2�VKRZHG�D�¿OP�DERXW�WKH�WKUHDW�
HQHG�PRXQWDLQ�UDLQIRUHVW�DURXQG�WKH�5LR�6DQ�)UDQ�
FLVFR�DQG�WKH�UHVHDUFK�FRQFHSWV�RI� WKH�58�VFLHQ�
WLVWV�ZKR�VWULYH� WR�RYHUFRPH�QRQ�VXVWDLQDEOH� ODQG�
XVH�SUDFWLFHV��6HTXHQFHV�RI�WKH�VSHFLHV�ULFK�UDLQ�
IRUHVW� DQG� QDNHG� VORSHV� GHYDVWDWHG� E\� ¿UH� ZHUH�
FRPSDUHG�� 7KH� SDUWQHUVKLS� FRRSHUDWLRQ� EHWZHHQ�
WKH�*HUPDQ�DQG�(FXDGRULDQ�VFLHQWLVWV�ZDV�RQH�IR�
FXV�RI�WKH��0�PLQXWH�GRFXPHQWDU\�¿OP�HQWLWOHG�Ä(F�
XDGRU�±�GHU�JUR�H�'HDO³��³(FXDGRU�±�WKH�%LJ�'HDO³��
ZKLFK�ZDV� VKRZQ� LQ� WKH�*HUPDQ� DQG� )UHQFK�79�
FKDQQHO�RQ�6HSWHPEHU��UG��,W�SUHVHQWHG�LPSUHVVLYH�

���7KH�=(,7�LV�SULQWHG�ZHHNO\�ZLWK�D�WRWDO�RI��00�000�FRSLHV�DQG�
UHDFKHV�DQ�DXGLHQFH�RI�DSSUR[��2�6�PLOOLRQ�UHDGHUV�
2� �$57(� LV�D�SXEOLF�VHUYLFH� WHOHYLVLRQ�FKDQQHO�RI�*HUPDQ\�DQG�
)UDQFH��,W�DGGUHVVHV�DQ�DXGLHQFH�LQWHUHVWHG�LQ�GRFXPHQWDU\�¿OPV��
KLVWRULFDO�DQG�FXOWXUDO�WRSLFV�DV�ZHOO�DV�LQWHOOLJHQW�HQWHUWDLQPHQW�

LQ�WZR�0DVWHU�DQG�RQH�3K'�WKHVHV�DQG�VL[�SDSHUV�
LQ�SHHU�UHYLHZHG�MRXUQDOV��

2XU�VWXGLHV�FRQ¿UP�WKDW�WKH�(FXDGRULDQ�$QGHV�DUH�
D�ELRGLYHUVLW\�KRWVSRW�IRU�VHYHUDO�LQYHUWHEUDWHV�VXFK�
DV� EHHWOHV�� ÀLHV� DQG� DQWV��$� PDMRU� DGYDQWDJH� RI�
3RGRFDUSXV�1DWLRQDO� 3DUN� IRU� ELRGLYHUVLW\� VWXGLHV�
LV�WKH�H[FHSWLRQDO�DYDLODELOLW\�RI�GDWD�RQ�WKH�SK\VLFDO�
HQYLURQPHQW�� WKH� NQRZ�KRZ� LQ� VSHFLDO� WHFKQLTXHV�
�H�J��LVRWRSHV�DQDO\VHV��DQG�WKH�RSSRUWXQLW\�RI�FRO�
ODERUDWH�LQ�RQJRLQJ�H[SHULPHQWV�VXFK�DV�WKH�QXWUL�
HQW�DGGLWLRQ�H[SHULPHQW��180(;��

Thibaut Delsinne1, Jürgen Schmidl2,3, 
Marc Pollet3, Justine Jacquemin1,4, 
Yves Roisin4 & Maurice Leponce1

1 Biological Evaluation Section, Royal Belgian Institute of 
Natural Sciences (RBINS), Brussels, Belgium

2 Department of Biology, Univ. 
Erlangen-Nuremberg, Germany

3 Research associate RBINS, Brussels, Belgium
4 Evolutionary Biology & Ecology, Université Libre de 

Bruxelles, Brussels, Belgium

7KH�SDSHUV�RQ� WKH� IRFDO� LVVXH�RI� WKH�V\PSRVLXP��
'DWD�SODWIRUPV�LQ�LQWHJUDWLYH�ELRGLYHUVLW\�UHVHDUFK��
FRXOG� EH� UHFHQWO\� SXEOLVKHG� LQ� D� VSHFLDO� LVVXH� RI�
WKH� MRXUQDO� Ä(FRORJLFDO� ,QIRUPDWLFV³�ZKLFK� LV�DYDLO�
DEOH� XQGHU�� ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�MRXU�
QDO����4��4������ Jörg Bendix
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Figure 35: The cameraman and the sound engineer 
from the TV took a close-up in a small creek called Tres 
Cruzes. Photo: J. Gawlik. 

Event Calendar 

Status Symposium 

7KH�DQQXDO�6WDWXV�6\PSRVLXP�ZLOO�EH�KHOG�LQ�6SDQ�
LVK�ODQJXDJH�DQG�LV�VFKHGXOHG�IRU�WKH�PRUQLQJ�RI����
2FWREHU�20�2�WR�EH�KHOG�DW�WKH�7HFKQLFDO�8QLYHUVLW\�
LQ� /RMD� �873/��� ,W� ZLOO� HQFRPSDVV� RYHUYLHZ� WDONV�
RI�20�PLQXWH�GXUDWLRQ�RQ�WKH�WRSLFV�RI�WKH�58���6�
ZKLFK�DUH�DOVR�RI� LQWHUHVW� IRU�D�EURDGHU�DXGLHQFH��
DQG�D�SRVWHU�VHVVLRQ��ZLWK�SRVWHUV� LQ�(QJOLVK�DQG�
6SDQLVK�ODQJXDJH��

gtö Conference

7KH� QH[W� FRQIHUHQFH� RI� WKH� 6RFLHW\� IRU� 7URSLFDO�
(FRORJ\��gtö��ZLOO�EH�KHOG�LQ�9LHQQD��$XVWULD��RQ�2QG�
±��WK�$SULO�20����58�PHPEHU�3URIHVVRU�'U�.RQUDG�
)LHGOHU�ZLOO�EH�WKH�FRQJUHVV�SUHVLGHQW��

LPDJHV� RI� WKH� SHRSOH�� RUJDQLVPV� DQG� ODQGVFDSH�
�Figure 35�� DQG� FDQ� EH� VXSSOHPHQWHG� E\� WKH� �2�
PRYLHV� WKH� VFLHQWLVWV� KDYH� SURGXFHG� DERXW� WKHLU�
ZRUN�LQ�(FXDGRU�ZKLFK�FDQ�EH�VHHQ�DW�WKH�:HEVLWH�
RI�WKH�*HUPDQ�5HVHDUFK�)RXQGDWLRQ��KWWS���GIJ�VFL�
HQFH�WY�GH�GH�SURMHNWH�EHGURKWHU�EHUJZDOG�� esw

Miscellaneous

“Pastoral Ecosystems” Researchers 
Invited to Sustainability Conference 

)LYH�PHPEHUV�RI�WKH�58�UHSUHVHQWHG�WKH�UHVHDUFK�
RI�WKH�VXESURJUDP�%�³3DVWRUDO�(FRV\VWHPV´�GXULQJ�
WKH�,QWHUQDWLRQDO�6FLHQWL¿F�³&RQIHUHQFH�RQ�6XVWDLQ�
DEOH�/DQG�8VH�DQG�5XUDO�'HYHORSPHQW´� LQ�0RXQ�
WDLQ�$UHDV�KHOG�DW�+RKHQKHLP�8QLYHUVLW\��6WXWWJDUW��
�6����$SULO�20�2��2UDO�SUHVHQWDWLRQV�ZHUH�JLYHQ�LQ�
WKH�VHVVLRQV�RQ�DJURELRGLYHUVLW\�DQG�DJURELRGLYHU�
VLW\�FRQVHUYDWLRQ�E\�-XOLD�*DZOLN��8QLYHUVLW\�(UODQ�
JHQ��SURMHFW�%2��DQG�'U�.ULVWLQ�5RRV��8QLYHUVLW\�RI�
%D\UHXWK��SURMHFW�%����7KH\�SUHVHQWHG�WKHLU�UHVXOWV�
RQ�SK\WRGLYHUVLW\�DQG�LWV�LPSDFW�RQ�IRUDJH�TXDOLW\�DV�
ZHOO�DV�RQ�SDVWXUH�UHKDELOLWDWLRQ�VWUDWHJLHV��UHVSHF�
WLYHO\��7KH�WDONV�RI�(WLHQQH�%DKU��'UHVGHQ�8QLYHU�
VLW\�RI�7HFKQRORJ\���/HRQDUGR� ,]TXLHUGR��8QLYHUVL�
GDG�7pFQLFD�3DUWLFXODU�GH�/RMD��DQG�'U�8WH�+DPHU�
�'UHVGHQ�8QLYHUVLW\�RI�7HFKQRORJ\��IRFXVHG�RQ�WKH�
DVVHVVPHQW�RI�VXVWDLQDEOH�ODQG�XVH�PDQDJHPHQW��
7KHLU� UHSRUWV� SDLG� SDUWLFXODU� DWWHQWLRQ� WR� QXWULHQW�
EDODQFHV�DW�IDUP�OHYHO��HFRQRPLF�DQG�VRFLDO�LQGLFD�
WRUV�DV�ZHOO�DV�VRLO�TXDOLW\�LQGLFDWRUV�LQ�WKH�WURSLFDO�
PRXQWDLQ� UDLQIRUHVW� UHJLRQ� RI� 6RXWK� (FXDGRU�� UH�
VSHFWLYHO\��DOO�SURMHFW�%����7KH�SUHVHQWDWLRQV�ZHUH�
JLYHQ�LQ�WKH�VHVVLRQV�RQ�VXVWDLQDELOLW\�RI� ODQG�XVH�
FKDQJH��ZDWHU�PDQDJHPHQW�DQG�ODQG�XVH�SODQQLQJ�
DV�ZHOO�DV�RQ�VRLO�TXDOLW\�DVVHVVPHQW�� Ute Hamer

RU’s Research Introduced in Colombia

'U�8WH�+DPHU��VHH�DOVR�LQ�³3HRSOH�DQG�6WDII´��QH[W�
SDJH��UHFHLYHG�D�JUDQW�IURP�WKH�*HUPDQ�$FDGHPLF�
([FKDQJH� 6HUYLFH� �'$$'�� IRU� D� VKRUW�WHUP� OHF�
WXUHVKLS� DW� WKH� Universidad Pontificia Bolivariana 
Bucaramanga� �83%�� LQ� &RORPELD�� +HU� WHDFKLQJ�
DFWLYLWLHV� IRFXVHG� RQ� VRLO� TXDOLW\� DQG� VXVWDLQDEOH�
PDQDJHPHQW�VWUDWHJLHV��'XULQJ�KHU�RQH�PRQWK�VWD\�
DW�WKH�83%��D�VSHFLDO�FRQIHUHQFH�ZDV�RUJDQL]HG�WR�
SUHVHQW�WKH�UHVHDUFK�DFWLYLWLHV�RI�WKH�58�LQ�(FXDGRU�
WR�DOO�PHPEHUV�RI�WKH�)DFXOW\�RI�(QYLURQPHQWDO�(Q�
JLQHHULQJ�RI�WKH�83%��6WXGHQWV�RI�WKH�Universidad 
de Cartagena�ZHUH�FRQQHFWHG�YLD�YLGHRFRQIHUHQFH��
2Q�WKLV�FRQIHUHQFH�+DPHU�H[SODLQHG�WKH�VWUXFWXUH�
DQG�WKH�DLP�RI�WKH�58��)XUWKHUPRUH��VKH�SURYLGHG�
DQ�RYHUYLHZ�RQ�WKH�DVVHVVPHQW�RI�VRLO�TXDOLW\�LQ�WKH�
UHJLRQ�DURXQG�WKH�(&6)�UHVHDUFK�VWDWLRQ��

Ute Hamer
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/HDGHU� RI� SURMHFW� B3� �2UJDQLF�
PDWWHU� DQG�PLFURELDO� G\QDPLFV� LQ�
SDVWXUH� VRLOV� DORQJ� PDQDJHPHQW�
FKURQRVHTXHQFHV���Dr Ute Ham-
er, VXFFHVVIXOO\� ¿QLVKHG� KHU� KD�
ELOLWDWLRQ� DW� WKH�)DFXOW\� RI� )RUHVW��
*HR� DQG� +\GUR� 6FLHQFH�� 'UHV�
GHQ� 8QLYHUVLW\� RI� 7HFKQRORJ\� RQ�

��WK� -XQH�20�2��+HU� FXPXODWLYH�KDELOLWDWLRQ� WKHVLV�
³/DQG�XVH�FKDQJH��&RQVHTXHQFHV�IRU�VRLO�PLFURRU�
JDQLVPV�DQG�VRLO� IXQFWLRQV´�SUHVHQWV�DQ�DSSURDFK�
WR�DVVHVV�WKH�HIIHFWV�RI�FKDQJHV�LQ�ODQG�XVH�RU�VRLO�
PDQDJHPHQW�RQ�WKH�VRLO�PLFURELDO�FRPPXQLW\�ZLWK�
UHVSHFW�WR�ELRPDVV��DFWLYLW\�DQG�VWUXFWXUH��'DWD�RE�
WDLQHG�GXULQJ�KHU�ZRUN� LQ�(FXDGRU��58���6��ZHUH�
FRPSDUHG�ZLWK� GDWD� REWDLQHG� LQ� RWKHU� HFRUHJLRQV�
ZRUOGZLGH��&KLQD�DQG�*HUPDQ\���8QWLO�NQRZ�+DPHU�
SXEOLVKHG����SDSHUV� LQ�SHHU�UHYLHZHG� LQWHUQDWLRQ�
DO� MRXUQDOV� �KWWS���ERNX�IRUVW�WX�GUHVGHQ�GH�LQGH[�
SKS"KDPHUBSHHUBUHYLHZHGBMRXUQDOVBGHX��� 7KH�
DYHUDJH�FLWDWLRQ�SHU� LWHP�LV����ZLWK�DQ�+�,QGH[�RI�
�� �VRXUFH� ,6,�:HE� RI� .QRZOHGJH���$IWHU� WKH�ZRUN�
RI�6YHQ�*�QWHU�DQG�5�WJHU�5ROOHQEHFN��WKLV�LV�WKH�
WKLUG�FRPSOHWHG�KDELOLWDWLRQ�LQ�WKH�58�XQWLO�QRZ�DIWHU�
'U�6YHQ�*�QWHU�DQG�'U�5�WJHU�5ROOHQEHFN�

Alicia Correa LV� D� UHVHDUFKHU� RI�
WKH�Grupo de Ciencias de la Tierra 
y del Ambiente�� 8QLYHUVLGDG� GH�
&XHQFD� ZLWK� D� PDLQ� H[SHUWLVH� LQ�
ZDWHU�UHVRXUFHV��ERWK�IURP�DQ�H[�
SHULPHQWDO� DQG�PRGHOOLQJ� SRLQW� RI�
YLHZ��6KH�VWDUWHG� WR�ZRUN�DV�3K'�
VWXGHQW� LQ� WKH�JURXS�RI�SURMHFW�D4�

�%UHXHU��LQ�VXPPHU�20�2�DQG�ZLOO�IRFXV�RQ�PRGHOOLQJ�
ZDWHU�ÀX[HV�RI�3iUDPR�HFRV\VWHPV�DW�GLIIHUHQW�VSD�
WLDO�VFDOHV��,Q�SDUWLFXODU��VKH�ZLOO�LQYHVWLJDWH�WKH�HIIHFW�
RI�XSVFDOLQJ�RQ�PRGHO�SDUDPHWHUV�DQG�WKHLU�XQFHU�
WDLQW\��+HU�PRGHOOLQJ�ZRUN� LV�DFFRPSDQLHG�E\�¿HOG�
H[SHULPHQWDO�ZRUN�XWLOL]LQJ�VWDEOH�ZDWHU�LVRWRSHV�DQG�
WUDFH�HOHPHQWV�WR�UHYHDO�WKH�LPSDFW�RI�GLIIHUHQW�ZDWHU�
ÀRZ�SDWKV�RQ�UXQRII�JHQHUDWLRQ��+HU�3K�'��LV�IXQGHG�
E\�6(1(6&<7��6HFUHWDULD�1DFLRQDO�GH�(GXFDFLyQ�
6XSHULRU��&LHQFLD��7HFQRORJtD�H�,QQRYDFLyQ��DQG�IXU�
WKHU�VXSSRUWHG�WKURXJK�D�')*�ELODWHUDO�FRRSHUDWLRQ�
IXQG��VHH�DOVR�6SHDNHUV¶�&RUQHU��

People and Staff
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Deadline

7KH�HGLWRULDO�GHDGOLQH�IRU�WKH�IRUWKFRPLQJ�LVVXH�RI�
WKH�70)�1HZVOHWWHU�LV��

November 15WK 2012��
3OHDVH�VHQG�\RXU�LGHDV��PDQXVFULSWV�DQG�LPDJHV�WR�
(VWKHU�6FKZDU]�:HLJ�DW�WKH�HGLWRULDO�RI¿FH��
(�PDLO��HVZ#VFL�VWRULHV�FRP

Credits and Contact

DFG Research Unit 816

0RUH�LQIRUPDWLRQ�DERXW�WKH�5H�
VHDUFK�8QLW��58���6��LQYHVWLJDW�
LQJ�7URSLFDO�0RXQWDLQ�)RUHVWV�
�70)��LV�DYDLODEOH�DW��
ZZZ�WURSLFDOPRXQWDLQIRUHVW�RUJ

Speaker of the RU

3URI�'U�-|UJ�%HQGL[��)DFKEHUHLFK�*HR�
JUDSKLH�GHU�3KLOLSSV�8QLYHUVLWlW�0DUEXUJ��
'HXWVFKKDXVVWUD�H��0��'���0�2�0DUEXUJ���
*HUPDQ\��SKRQH����4���0�642��2�24266���
H�PDLO��EHQGL[#VWDII�XQL�PDUEXUJ�GH
Speaker's Office
0UV��%LUJLW�.�KQH�%LDOR]\W��)DFKEHUHLFK�
*HR�JUDSKLH�GHU�3KLOLSSV�8QLYHUVLWlW�0DU�
EXUJ��'HXWVFKKDXVVWUD�H��0���
'���0�2�0DUEXUJ��*HUPDQ\���
SKRQH���4���0�642���2�26�4����
H�PDLO��NXHKQHEL#VWDII�XQL�PDUEXUJ�GH�

Copyright

��')*�5HVHDUFK�8QLW���6��$OO�ULJKWV�UHVHUYHG��

Citation

')*�5HVHDUFK�8QLW���6��20�2���70)�1HZV�
OHWWHU�� ,VVXH� ���� /DERUDWRU\� IRU� &OLPDWRORJ\�
DQG� 5HPRWH� 6HQVLQJ� �/&56��� 8QLYHUVLW\� RI�
0DUEXUJ��0DUEXUJ��*HUPDQ\��
'2,���0��6���OFUV�IRU��6�FLW����2�

Editorial Office 

'U�(VWKHU�6FKZDU]�:HLJ��HVZ����
ZZZ�6FL�6WRULHV�FRP��
(�PDLO��HVZ#VFL�VWRULHV�FRP




