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figure I.3.2-a : Map of the Midi-Pyrénées region and 
the experimental zone 

figure I .3.2-b : Example of results : crop 
water requirement per county (106 m3) in 

july 2002 (for wheat, maïze, sunflower, and 
soybean) Experimental area 
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figure I.4-a : Land cover with 250m resolution for the south west region of France 
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figure I.4-b : Orography of south-west of France 
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figure I.4-c : Wind roses calculated at 100 m according to ALADIN 
analysis, statistic over 5 year for june 
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figure II.1-a : CARBOEUROPE COSMOS continental biosphere sites 
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Site 
Parameter        

6�� �7� 62� 26� ��"
$� ��",$� ��� �	� 1	� 31� �6� ��� 21� 3�� 2��

 Carbo_Europe sites 
 CoSMOS sites 

 Continental Biosphere sites 

Pressure  • • •  •  • • • • • • • • 
Temperature • • • • • • • • • • • • • • • 
Canopy tempe.              • • 
Moisture • • • • • • • • • • • • • • • 
Incoming radiation  • • • • • • • • •(3) • • • • • 
Light interception              • • 
Net radiation   • • • • • • • •(3) • • • • • 
Wind • • • • • • • • • •(3) • • • • • 

M
et

eo
ro

lo
g

y 

Rain • • • • • • • • • •(3) • • • • • 
Concentration •  • • • • • •    • • • • 
PPFD   • • •  •       • • C

O
2 

Soil emission              • • 
Temperature   • •  •   • • • • • • • 
Moisture   • •  •   • • • • • • • S

o
il 

Soil heat flux   • •  •      • • • • 
Sensible heat flux   • • • • • •    • • • • 
Latent heat flux   • • • • • •    • • • • 
Momentum flux   • • • • • •    • • • • 
CO2 flux   • • • • • •    • • • • 
Ozone flux     • •          

E
d

d
y 

fl
u

x 

NOx flux      •          

� �

table II.1-a : Surface measurements 
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table II.1-b : Sites abbreviations and land use 

�
�
���&�����
"
��
��� C��&�� 
���&�����
"
��
���
���*
� �=�(>
C
�3��2�=C3>�
3
�� �=3C>�
C����	
���&�=��>�
��
��,���&� �=��>�
6��Q��&D8��
�=86>�
'������

��='3>�
6�������=6�>�
8���&E�=84>�
C��� ;�R�
�=C'>�
C
�6�����=C6>�

?
�
2��&�=�(>
.
�
����
 ��=C3>�
3��
� �
��=3C>�
'�
:
S3
�� �=��>�
'�
:
�=��>�
7
�
&��6��
 ��=86>�
6����1�='3>�
?
�
2��&�=6�>��
�
�
�� �=84>�
�
�
�� �=C'>�
0��  ���&�=C6>�



�

����������	
��
�
�������	
�
�
��� ���������������	��
��!�����
�

�
�
���&�����
"
��
��� C��&�� 
���&�����
"
��
���
'�����&
�='�>�
3
 �����  
�=3�>�
��:����=�T>�

'�
:
�='�>�
��� ������
��=3�>�
'
�
���2���
��=�T>�

���,� �& ����+��%� �!���& �!�����

���,�
� ��,�������� ������

�*����2+6���� �����������

 
6�����1
���
� ��
�
�� �����*
�
�,���1��(���
� ��
�
�� �1
����
�	
�����
&������C,3
 ����  
��)*
� 
�
�
 �
 ������&
&� �2� �� ���� ���  �����  ��&*
�� � =��,���� ���"
�  
�� �
"
�� U� �,>� ��"
�
&� 1
�*� 	
�
 �� ��C�
�
����
�& ��*
�
� ������
�������*
�
� ����
�� �����*
�56���1
������
 ��������*
�*������
�
���1
�G������
&�
�����*
��������������� ���)*
�
���
��1��	������� ������
&����!�����&�������!�������
 ������
&�����<�������
�*
�8�����
��(�
��������
�� �������
�
�2���������
�	
�
�
�������*
 �	�
����*
� 
����
���
 � ��
 �2
��/�

− �
��
��
����2��
��
�
&�����*
���1
����&��*
�
�
 �������
�����<�������*
���	�����*
��� 
�����*
���1
�V�

− 
�
���
�
�2�
 ��"�
����
���&��*
�
�
 �
����*�	�1
���������*��8��3(4�=�<A>���&�6)���=$<A>V�

− �*
��8��3(4���2��
�
� ����
&�1
�*
���*
���1
�����
�*
��1
�*���*
�*�	�
  ��
����< V�

− �
�
	*��
�����
��
�� ���2��
�
� ����
&V�

− �*
�6)��������
�
��=P������ >���2��
�
� ����
&�����
��������&���� 
�����*
���1
�V�

− &�
�2����
  �����*
� 
�
�
 �	�  
��
����������	�
����1
���
&
��
�

&� �

��
 � V�

− ��2
����"
���*
���1
��1
�*��*
�.
	
��8:�
��
 �	�  
��
G�
"
�� ���*
�
���
�������� 
�����������
 ��
��
�� ��
'
�
������
����	����
�
� ���
��
� ��
&��������*
��	2������� 
��������*
� 
���7���������
���&
��"�
����
�
&�
�2�&��
����*
�
��
� 
"
����	�
����?
��
����	���
�
 ����1
�&� 	

&���&�&
�
��
�����
��� ���
� ��
&�
"
�2�
��� �
�� 1
�*� �� �(78�G� �	� ��� �� <�� *
�*�� )*
 
� &���� ���� �
� � 
&� ��� &
�
��� �*
� 
�
"��
��� ��� �*
�
���� 	*
�
������&��2���2
��=
��
��
 ���1
���*����<�>���
 
 

 
 

 

 

 
 

 

figure II.2.1-a : Location of Centre d'Essai des Landes (CEL) at Biscarosse 
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figure II.2.1-b : The HF Tower and surroundings. 
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figure II.2.2-a : EC system composed of a 3D sonic anemometer and an open path infrared gas 
analyzer Li-7500 (Licor, Lincoln, NE, USA) 
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figure II.2.2-b 
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figure II.2.2-c : net, reflected and global radiation as well as incident, reflected and diffuse PPFD 
measured above the pines at the LB site 
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figure II.2.3-a : left: mean wind speed and direction, air temperature and humidity; right: rainfall 
measurements over a maritime pine forest measurement site (Le Bray site). 
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figure II.2.3-b : Meteorological measurements above a maize field 
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figure II.2.4-a : Land use map of the Toulouse region, and the scheduled transects of the CoSMOS 
campaign (1 to 8). The validation sites (SMOSREX, Lamasquère, Auradé, St-Sardos, Agre, 

Montbartier, and Fronton) are indicated. 
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table II.2.4 a : Validation Sites of CoSMOS-Toulouse. The new instrumentation, specific to the 
CoSMOS experiment is in bold for Météo-France and in blue for INRA. 
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figure II.2.5-a : The Lamasquere (left) and Auradé (right) sites 
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figure II.3.1-a : The UHF Degreane PCL1300 wind profiler 
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figure II.3.2-a : Vaisala CT25K ceilometer 
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figure II.3.3-a : Right : Scheme of the Sodar with the RASS extension (Vrije University (VU)) ; 
upper left: acoustic antenna of the VU RASS; lower left: acoustic antenna of CNRM Sodar. 
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figure III.1-a : Preparation and release of a radiosonde balloon 
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figure III.2.1-a : The four research aircrafts available during the campaign 
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figure III.2.1-b : Flight plans of the 4 aircrafts flying simultaneously : -1- Piper; -2- Dimona; -3- the 
two Sky Arrow 
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figure III.2.2.1-a : Piper measurements 
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figure III.2.2.2-a : plan “ Landes”  
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figure III.2.2.2-b: The « Landes » flight plan 
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figure III.2.2.2-c : The « Landes-Toulouse » flight plan 
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figure III.2.2.2-d : The « Toulouse » flight plan 
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figure III.2.2.2-e : The « Lagrangian » flight plan 
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figure III.2.3-a : Photograph of the SkyArrow ERA showing the exact location of the sensors and 
instruments mounted onboard. 
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figure III.2.3-b : Flight tracks for surface flux measurements. 
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figure III.2.4-a : ISAFoM Sky Arrow 
ERA aircrafts 
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figure III.2.4-b : true colour image of a 
cropland area 
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figure III.2.4-c : temperature mapping of a 
cropland area 

�
����&
���
 G����
��&
���&�
�"
����
�����	����
�
� ��

&
&������*
�����
��
������
���
 �1
����
�	��"
&
&�
�2��*
��������&�'6.��		����� ������*
��
� ��
�
������������
�������
 G�
� ����
&�������*��
��������
6����&&
&��
�
��
�
�2G��*
�
��
�
� 
��	�*� ����<�	 ���&� 	��
�	��� /��� 
���&�
&
��
�����
��������� ��
;�
		
&�
1
�*��*
�'6.���2��
������*��
�G�����*
�
������� ��������
1��
��2���
�*��*��� V����
���2�����2��
 �
&�"
� 
���
����*
���;�
 
�
���&
"
�
�
 ��"�
����
V����
������03����
���
 ������1
&��2��������������
�����
"
� 
�2V�
�����
����
, 	
��������&��*
��������
�� �1
�
����<
&������
��
��������7������
�*���&�6C����8� 
���&�	
����
1
�*��
�*�
���� <
�� �1
����� �� ��2����3��&
���������*
�&����
�������*
�
�	
�
�
����

����,�0�,� 1���*��������

6�
�*������
 �1
����"
���	���1
� ���&���1���2
���������
�����������	�
�����
� G���������
����*

�*�����%�������
7
��
�
���	��* ���&���
�*��
�
"��
�� ��
�*���
��*� 
�G� ��<
���
������������ �*
��
������
���
 ��
��
�� � ���
��
�*���
)*
� �������  1��*�1
&�* � ��&� ����
�� �
 ����
�� � ��
� &
��
�
&�
�� �*
� ����
� �
��1��)*
 
� �
���
 � ����&� �
�

���
� 
&��
�
���2�1
�*���
�*��*

�*�G� 
��
��*
��*
��
�
�����

�
�������*
��
�������
 �!�������5�1
"
�G�
��
 �
���
��
� 
��
����
���
� 
� 1��*��2��"
� ��	�
����*
���
��1*
�
�	
�����
����*
��
�����	��*���
�



�

����������	
��
�
�������	
�
�
��� ���������������	��
�%������
�

��!� �� �)��*�"!$�  ����&�����"!$�

6C���'!���*
������ ��!!� ����

7������
�*�!�����03�^����� %�!�� ��$�

���2���, ����
�52	
��"
 
��
� $!��� ��%�

�4���,����),?�52	
��@��� !���� %����
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figure III.2.4-d : flight plans of skyarrow 
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figure III.2.5.1-a : The Dimona at Saucats airland during the COCA 2001 campaign. 
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figure III.2.5.2-a : MetAir's basic flight legs MA1 through MA5 shown together with the existing 
design of the pattern " Landes"  for the Aztec 
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figure III.2.5.2-b : Perspective view of a west-to-east-strip with the desired flight pattern 
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figure III.2.5.2-c : Air spaces on the map, and in a vertical cross section (altitude in feet) along the 
track (from Jeppesen FliteStar) 
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figure III.2.5.2-d : details of the pattern for westerly winds (MA2+MA3) 
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figure III.3-a : Example of CVB trajectory observed during the ESCOMPTE campaign. The balloon 
was launched from a site close to the shoreline in south-east of France, and tracked over the 

Mediterranean sea during about five hours 
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figure IV.2-a : Values of surface atmospheric pressure, ground track of atmopsheric fronts, synoptic 
wind and rainfall at 12 UTC 
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figure IV.1.2-b : Example of horizontal wind fields at 500 (bottom) and 1500m (top), and 
“ adiosonde”  profiles, forecasted by Aladin for the day after 
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figure IV.1.2-c : AVN model 
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figure V.1-a : Home page of CarboEurope Regional Experiment 
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figure VI.1.1-a : Piper Aztec 
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table VI.1.1-a : general information on Piper Aztec  
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table VI.1.1-b : performances of Piper Aztec 
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table VI.1.1-d : Pressure 
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table VI.1.1-h : Characteristics of the CONDOR analyzer. 
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figure VI.1.1-b : Schematic of the CONDOR analyzer. 

)*
�&����������(@7(�� 2 �
����
� ���
&������&
&
���
&���;�
 
�
��� 2 �
���
 

�%���!������(&����������'�� ������������'����

)*
����	��
��� 2 �
��������;�
 
�
�����&�	���
  
������&����
����<
&�������&��*
�.
	
��8:�
����� 
 � �
��/��
e��� 2 �
������� 
����;�
 
�
����
e��� �

��
�
�� ���
��G��
��
�����2	
�H��
)*
���
�� 	���� ��� .
	
�� 8:�
�� ��;�
 
�
���  2 �
��
 � �� 
&� ��� �� ?'�� �� G� ��&� �� �
��� �
�
G� ���&
�5.�
	���
  ��G� �����
��
�����&
��5.,�)�  2 �
���8� ���� ��� �*��� � ��� ��;�
 
�
���  ��"
 ���<
 �
�� 	�  
��
� ���
��;�
�
� �������  
���� G� ��
;�
��

 G�  
���� � &
�
�
:
&� �2� �� ���� ���G� 8��@�� &���� �� G� ��� ���%���
'
� ��
�
�� � ��
� ��;�
�
&���� ��
;�
��

 � ������� �������5:��)*
 � 2 �
��
 � ��������
&G���&�  �	
�"
 
&�
������*
� �

��
�
�� ���
��G��2����
��
�

�����'E�E�,6����
���
��,�
�
�&������
���������
&��*����*����	* �
1*
�*�����1�������������*
������
��
�������*
��
� ��
���
;�
	�
����(������&G��*
�&������
��
���&
&����

���������
�*��&�&
 <G�1
�*���	2��������
�
����	
�=78)>��
�

/���+����*������ ���

)
�
� 
�

 G�	���
�
 ���&��
�	���
����#
����2������
��"�
����
���������*��� ����
���*
����&
�������*
��
�������

�� ���&
���
 � ���6�����:����
�
���2� �
�	�����)*
 
�L;�
�<,���<M����2�
�"��"
� 	����
�
� � �
���&
&� ��� �*
�
�� 
����;�
 
�
��� 2 �
������*
��
�	���
���
�

4��
�,� �@%��  �)�"������&$�

)*
��
�
���	���������*���1
����
�� 
&�1
�*
�����������	
��.�
 ��� 
&�����*
��
�*�����2�&
"
��	
&�1
�*
��
�*
�	�
"
�� �	��#
������83G���&�
��
 ��� 
&�����*
��
��
�

&��
��������<2�8���1�$�����8�=��"
����
�����
�
 
���*� 8
������>�� )*
� �<28���1� 
 � �� ����
��
���2� 	��&��
&G� �
��
�

&�  ����� �
������� 
;�
		
&� 1
�*�
 
� �� � ����
� ��
� �*�

� &
�
� 
�����1
�&� ��&� ������
��
� ���
�*
��1
�*��� � ����
�����
�� � ��&� ��*
��
���� 	*
�
��	����
�
� ����*
�*���
;�
��2�����
 ����1�� 
����
���������&
������������
��
���&�
	��2��
 
�G�
	�1
�
&��2����<A�
��
�
�����*� ���1
�� 	��������$��G����
���*���������G���1
�����
������%�����G���&���
���
������<
������  ����$!��$�<��=�
���
�?�����,�>��)*
��
�������*� ������
 
���
�*�� 	

&����!���� ,��1
�*�
���
�&�����
����%���*G�����1
���
�������"
����
�*��&
 ����
 �����	��������<���(	
���
������
��&
 ���������
�
�������������"
������&��
"
��������
��*���%���������"
� 
���
"
���



�

����������	
��
�
�������	
�
�
��� ���������������	��
��������
�

�

figure VI.1.2-a : Photograph of the SkyArrow ERA showing the exact location of the sensors and 
instruments mounted onboard. 
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figure VI.1.2-b : The BAT Probe 
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figure VI.1.2-c : Altitude measuring system 

8��
����&
��
�
��=9F�G���3��4�8>���&��	1��&���&�&�1�1��&����<
���.8����&
��
�
� �=��� G�C
����
4�8>���
������
&���� �*
��
������D �*��
:������  ���
�
:
���C�1���
;�
��2��
����
 ���
��
� ��
�
�� ���
�
��&
�� 
������*
��
&��
�����&
1�	�
��� 
� ���=�&�
)
�*G�4�8>��������
��
�	
�����
�
 ��
� ��
&�� 
������

�����
&� �*
����
�
�� =!����!05G� �"
�
 �� 4�8>�� 8��� 	*
�
�� &
� 
�

 � ��� ������� &
��
&
� ��&� 1��
��
"�	������
� ��	�
&���&��
���&
&�������5:��2���C
���������=C
���G�C
�����G�@
��� <�>��	
��	��*�
�����
&�
�� �����2 
��
� ����
&���� �*
��
��������� 
� = 

� �
���
����"
>��8��� �*
�&
�
����2����"
��
&� 
���� �������*
�
38)�.���
���&��*
� 
� �� ���
� ���
&������.�������
&���,����&��8&&
�
�����&
��
� ������&
��2
����*
��2�
��&� �*
� �
�*�
���� 
�	�
�
����
��� ��� ����� �
������� ���� �
� ����&� 
�� ���1���&� ��&� 7��� 2� =����>� ��&�
���1���&���&�5��<
��=����>G�7��� �
������=����>��
�

table VI.1.2-a : Equipment installed on board the Skyrrow ERA 

PARAMETER SENSOR(S) ACCURACY and Notes 
Time All data syncronized with 

GPS clock 
Position (lat, long & alt) 10 cm accuracy 
Velocity (u,v,w) 

GPS (Novatel RT 20, single freq.) 
Differentially corrected 
Extended to 50Hz with probe 
accelerometer ±1  cm/s accuracy 

Attitude 
(pitch, roll & heading) 

Javad AT4 (extended to 50 Hz with 
differential accelerometers) 

±0.05° extended to 50Hz 
with diff. acceleration 

Humidity (abs. Humidity 
and dew point) 

EdgeTech Model 200 Chilled Mirror accuracy ±0.5°C 

Winds (u, v, & w) Best Aircraft Turbulence (BAT) probe Turbulence acc. ±2 cm/s 
Mean wind acc. ±0.5 m/s 

Temperature - Reference thermocouple 
- High frequency thermocouple 

Combined to obtain high 
frequency referenced 
temperature signal. 

Surface temperature Everest 4000.4GL infrared radiometer 15° viewing angle, 8-14µ, 
±0.5°C accuracy 

Radiation - Licor PAR up and down-welling 
- REBS Q*7.1 net radiometer 

 

CO2 concentration Licor 7500 open-path gas analyzer 50 Hz flux sensor 
H2O concentration Licor 7500 open-path gas analyzer 50 Hz flux sensor 
�
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figure VI.1.3-a : ISAFoM 
Sky Arrow ERA aircraft 
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figure VI.1.3-b : the camera 
mounting plate 
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figure VI.1.3-c : the MFP 
and image grabbing PCs 
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figure VI.1.4-a : MetAir's " Dimona HB-2335"  
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figure VI.1.4-b : One of the two pods densely packed with instrumentation 
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table VI.1.4-a : Measured parameters on board of MetAir's aircraft " ECO-Dimona HB-2335"  
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figure VI.2-a : radiosonde system 
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figure VI.2-b : the ballon launcher 
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figure VI.3.1-a : Schematic picture including dimensions (in mm) of the Scintec Flat array sodar 
acoustic antenna of the XFAS52 (left panel); Schematic picture of RASS parabaolic antenna (right 

panel) 
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figure VI.3.1-b : Wiring scheme of a sodar with the RASS extension 
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figure VI.3.2-a : Time-height cross-section of the horizontal wind (left) and the reflectivity (right) 
mesured by the UHF radar during a 24-hour period. (courtesy of V. Puygrenier and B. Campistron, 

lab. Aérologie) 
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figure VI.3.2-b : Time-height cross-section of the horizontal wind measured by CNRM sodar during 
a whole day. Wind direction is aligned along the arrows, whereas windspeed is according the 

bottom colorscale. This situation illustrates a wind reverse, from SE (“ Autan”  wind) to the NW, 
which is quite common in the Toulouse region 
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figure VI.4.1-a : CARIBOU instrument : Pumping system (left), regulation & measurements system 
(middle) , Analysis and Control compartment (right) 
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figure VI.4.1-b : CARIBOU CO2 analyser schematics 
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figure VI.4.1-c : Principle of the LI -6252 differential, non-dispersive (NDIR) CO2 analyser 

�
���
� ?��!��,�� &
	
�� � �*
� �	
���
��� 	�
��
	�
� ��� �*
� C�,$���/� )*
� �(�� �
� ��
�
��� 
 � 
��
��
&� �2�
�
� ��
����*
�&
��
�
��
�
���� ��	�
������ �*
�
�����
&���&
��
���	�  
����*����*��1���� � ��	�
����
�� ��
)*
��
�
�
��
��
���
 �����
���� �2���� *
&�1
�*����� ����<��1���(������
�����
��G���&��*
� ��	�
��
���
 �
��� *
&��2��*
��
�� ��	�
���� ���&��&��� �����
��
� ��
&��)*
������
����*�		
��� *���
������1 �����<
���
���
����
"
�2� �*
� ��&
��
��� 
��
�
��� �*
� �
�
�
��
� ��&� �*
�  ��	�
� �
��G�  �� �*
�  
���
� ��� .��
� &
�
�����
���
����
"
�2� �
� ��
 � �*
� ��� 
��
� 
�2� ���
��� ����� �*
� �
�
�
��
� ��&� �*
�  ��	�
� �
�� �� )*
� ����2 
��
���	��� 
 �  
�	�2� 	��	���
����� ��� �*
� &
��
�
��
� 
�� �� ��	�
��� �
�1

�� ���*� �
�� �� 8��
�� �&
;���
�
���
����
�� �����*
�
� ����
����2�<��1�� ���&��&��� 
 G��*
�����2 
�����	���
 ����"
��
&�
���(���� ����
�
����
�����
�� �� )*
� �
;�
�
&� �
"
�� ��� 	�
�
 
��� ���� �*
��
� ��
�
��� ��� �*
��(�� ����
�����
���
�� �*
�
���� 	*
�
G�
 � ��1
�� �*�������		�� ���� �*
��8��3(4�
� ����
����)*
 �
 � �����
��
�� �*���1*��� ���� �
�
��*

"
&� � 
��� ���2� �� ����
��
��� C�,$���� ����� �*
�  *
���� )�� 
���
� 
� �*
� �
"
�� ��� 	�
�
 
��G� �*
�
�8��3(4�
����&
 ��*
��
�����
�������*
�	*2 
����	����
�
� �����*
��
�
�
��
���&� ��	�
��� /�
�
�����
�������*
�C��(���
���	�
  ��
��������������S�,�����������
�
�����
�������*
�C��(���
�� ����%�N��S�,����%�N���
6
����2G�
����&
������
�
�
 
��*
�����
����� ������*
��(�� ���
��G����*��
�
�
��
���&� ��	�
��� ����1 ���
�
�
�����
&���������%��
���
)*
��2	
�����
	
���
�
�2�����*
��8��3(4�
� ����
���
 ��		���
���
�2������		���� �=@��
/��*
 �����
��
 �
	�
�
�
���2��
��� 
��8��3(4�
 � �
����

����*�����
�
 
&�
���*
����>���

��
���
�?��!��,&��



�

����������	
��
�
�������	
�
�
��� ���������������	��
��������
�

 

�

figure VI.4.1-d : Typical repeatability of the CARIBOU analyser (preliminary results).  
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figure VI.4.2-a : CO2 profiling system 
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figure VI.4.3-a: Spectral region used for the CO2-retrieval 
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figure VI.4.3-b : Measurements of column CO2 (red) at Ny-Alesund (Spitsbergen) compared with 
nearby in situ observations (green squares) and model data 
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figure VI.5.1-a : Le Bray site equipped 
with a 40 m high scaffolding with EC 

and meteorological measurements 

figure VI.5.1-b : Lansdcape structure around the tower 
(red dot) at Le Bray site 
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table VI.5.1-a : Description of meteorological measurements done and instruments used at Le Bray 
site 
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figure VI.5.2-a : EC measurements at Bilos site 
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table VI.5.2-a : Description of meteorological and flux measurements done and instruments used at 
Bilos site 
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figure VI.5.3-a : View of the Couhins site 

table VI.5.3-a : Detailed instruments at Couhins site 
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figure VI.5.4-a : View of the site (farmland " La Cape Sud" ) and flux tower location (red solid 
circle) above maize crops 
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table VI.5.4-a : Detailed instruments at La Cape Sud site 
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figure VI.5.5-a : Eddy Correlation System 
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figure VI.5.6-a : view of a bean field in the farmland of “ La Cape Sud”  
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table VI.5.6-a : measured parameters 
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figure VI.5.7-a : view of the maize field at the 
site of St-Sardos 

table VI.5.7-a : measured parameters 
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figure VI.5.9-a : Auradé site 
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figure VI.5.9-b : Lamasquère site 
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figure VI.5.9-c : Hemispherical picture of the corn stand at Lamasquère in 2004 
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figure VI.6-a : Constant volume balloons 
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