
Unit 1
Thermodynamics in Earth’s Systems

How can we slow the fl ow of energy on Earth 
to protect vulnerable coastal communities?

STUDENT WORKBOOK

SAMPLE



SAMPLE



�
�
�
�
��

�
�
��
��

�
�
�
�
��
�
�
	

	�

�
�
��
��
�
��
�
	
�

�
��
�

�
�
��
�

�
��
��
��
�
�
��
��
��
�
�
�

�
��
�	

��
��
�
��
��
��

���
��
�
��
���
��
�
	
�
�
�

�
�
��
�
��
�
�

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

�
��
�

�
�
��
�

�
��

�
�

��
�	

��
��
��
��
��
��

���
��
�
��
�

�
�

�
�

�
�
��
��

��
�

�
�
�
�
��
�
�
	�
	�
��
�
��
��

�
�
�
��

�
�

��
��

��
��
��
�
�
��

�
�
��
�
��
��
��

���
��
��
��
�
��
��
���
��
	
�
�
�

�
�
��
�
��
�
�

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

�
��
��
��
�
��
	


�
�


�
�
�
�
��
�
��
�
��
���

	�
�
�
��
��


	�

��
��

��
�
�

���
�
�
��
��


�
�
�

��


��
�
��
�
�
�


�
��


�
�


�
��
�
��
��


�
�

��
�
�
�
��

�
�
�
��
��
��
��
�
��
	


�
�


�
�
�
�

��
��

��
��
��
�
�


�
�
�
�
��
��
�
��
	


�

�
�

��
�
�
�


�
��

�
��

SAMPLE



�
�
�
�
��
�
�
	

��

��
�
��
��

�
	


���
�
�
�
�
�
��

�
��
��
�
�
��
�
��
��
�
��
��

�


�
��
��
��
��
�



�
��

��
��
�
	��


�
���
�
��
��



��
�


�


��
�

�


���
�
��
�


���

��


�
�
�

��
�
�
��
�
�
	


�

�
�
�
�
��

��
��

��
�


�
�
��
��
�
�
�
�
��
�
��
�

��
��
��
��
��


�
��
�
	
�

�


��
��

�
�
�
�
��
�
�
	�
��
��

��
��
��

�
��
��

�
���

��
�
	


	
��
�


��
�
�
�
�
�


�
�
���

��
�
�
��
�
�
	


�

��
��
��
�
�
�	
�	
�

SAMPLE



SAMPLE



SAMPLE



SAMPLE



�
�
�
�
��

�
�
��
��

�
�
��
��
��
�	

�
��

�
�

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

�
��

��
��
�

�
�
�
��
�
�
�
�
�

��
��
��
�

�
��

�
�
	
�
��
��
 
�	
�
�
!
"
�

#
��
���
��
�

�
$�
�

��
��
�
��
�$
�
��
��
�
�
��
�

�

�
��
��
�
��
�
��
��
�
�
�
�

��
��
���
��
�

�
�
��

�
%�
�

��
&

�
'
�
�
�
'
�
��
!
��
 
�	
�
�
!
"
�

#
��
���
��
�

�
$�
���
��
�
�
��
�$
�
��


(

)�
��
�
��
��
�
*�

�
�
+�
��
��

�
��
��
�
��
�
�

��
�
�
�
�

��
��
���
��
�

�
�
��
��
%�
�

��
&

�
��

��
��

�	


��

�
�

��
���

�
��

��
�	



�	

�	
�

��

�
�
�	

��
�	

��
	�

��
��
�

�
�
��

��
�	

��
��

��

�
��

�
�
�
��

��
��

�


	
�
�
�
��
��
��
�
�
�

�$
�
�
�
�
�,
���

�

��

��
���

��



��

�
��

���
�

��
�	

��
�

��
��
	�

��

�
��
�

�
�

��

��
�

���
	�


��


� 

�
�
��

��
�	


��


��
 �


��

�
�

���
��

!��


	�

�
�

��




�
��

��
�


�
"

#
$

%
��

��
��

�

�
"

�	


��

�
��
��

�
��
�"

���
��



��

��
��

�
���
��

�
��



��

�
��

���
�

��
�	

��
�

$�&
�

��
�
�	


��

�
��



��

�	
��

��
��



�

�
$

SAMPLE




