
THE CARBON CYCLE IN TROPICAL 
RAINFORESTS: THE CASE OF ANKASA 

PARK, GHANA.
BELELLI MARCHESINI L.1, BOMBELLI A. 1, CHITI T.1*, CERTINI 

G.2, CONSALVO C.1, FRATINI G.1, FORGIONE A.1,GRIECO E.1, 
MAZZENGA F.1, PAPALE D.1, STEFANI P.1, ZOMPANTI R. 1 ,

APPIAH-GYAPONG J.1, and VALENTINI R.1

1Dipartimento di Scienze dell’Ambiente Forestale e delle sue Risorse 
(DISAFRI), Università della Tuscia, via San Camillo De Lellis s.n.c., 01100 
Viterbo, Italy.
2Dipartimento di Scienza del Suolo e Nutrizione della Pianta, Università di 
Firenze, P.le delle Cascine 28, 50144 Firenze, Italy.

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

����
 	

�����������
	��	�������	���� ’��������	�
��
����	�	�����	
��	��

�
�	



GHANA

COTE 
D’IVOIRE

ANKASA  
PARK

ANKASA REGION



��������	� 
�	��
���
�	�
��

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

��,�
+
��� �-
��� ��� /���� ���� ��-�����
� ���
!������
�� ���� ���
�,�� ������� 
���+���� �	�%0���
���  ������� 1���� �������� ���-�
���
�	� �
��
��-����� �+� �
�-����� �������� +�
�	�� ���� 
��,��
+
���  ) °�� ���  2 °��� 
�������� ��������� �	�
,���
�������,����
��,������������
*�����,�������
��3� ��
��,� ���� ��,��� +�����,� ��� 0�3� ��� ��
���
�+��
�����



" 4�	�
������� �+� ���� �����
� �+� -����	� ��� ����
��++�
��������,�
��	��+����-�
�������
•#�����
	� �
�� ,���
����� 	-����	� ����� ����+���+
���
+�
�	����	��
������
•!#54	 �
�� 6!��� -�����
� ��,��� �������
	7*�
����,� ����
�������� �������� ���� -
�����	� ����
��8������,�
��	�
•�����"���
�
	� �
�� �+���� ��� ��� +����� �������� ���
���� 	����� ����
	��
��*� ���� 
�
���� ����+��� +
���
��	��
�����
•����-�	-����	��
����
,����
�	�
�����
• ���
���
	����9�
�	���-	�

����-��
������������
�����+�
	������
������-�����
�	-����	�
��������	������������	��
���������
���	�+�
�	����	��������
����������
�����	����+��������	������
��	��
������,���������
	���������
���
����
�.�	�����	� +�
�	���	�

���
������������:��������

�	���������%�0*������������
	��-���,��
����



NEE  Fc Fstorage trend 24h 10 days average
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NEE        30/11    9/12 
FC           30/11    9/12 
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 NEE 10/12 -19/12 
 FC 10/12 19/12 
 f storage 10/12 19/12 

 NEE      10/12 -19/12 
 FC          20/12 29/12 
 f storage 20/12 29/12 

 NEE 30-11 9-12 
    FC 30/11 - 9/12 
 Fstorage 30/11 9/12 



CO2 profile and U*



NEE [micromol CO2 m-2s-1]

Ten days average of NEE  
First guess estimate 3 t C ha-1 y-1



SOC and SON were determinded to 1 m depth by genetic
horizons

50 samples per horizon (A, Bo1 and Bo2)

3 composite samples of each horizon were radiocarbon datedww

The mean residence time (MRT) of the bulk SOC was 
determined using a time-dependent steady-state model 
(Gaudinski et al. 2000)

ANALYTICAL APPROACH



Horizon Org.C Total N Org.C Total N 

g kg-1 g kg-1 Mg ha-1 Mg ha-1

Oi-Oe 406.2 
(32.1)

15.1 (2.6) 15.3 (8.6) 0.5 (0.2)

A 60.6 (19.3) 4.4 (1.4) 30.3 (11.8) 2.2 (0.8)

Bo1 15.8 (3.5) 1.3 (0.3) 67.6 (15.5) 5.5 (1.6)

Bo2 12.2 (1.2) 0.8 (0.2) 52.7 (6.3) 3.5 (0.9)

Total 
over 
profile

165.9 (22.2) 11.7 (2.0)

RESULTS

Reported ranges go from 102 Mg C ha-1 in the Amazonian
basin to 129 Mg C ha-1 in Central Africa and 200 Mg C ha -1 in 
Oxisols of Costa Rica. 



Horizon D14C ±s
(‰)

Radiocarbon 
age (Years BP)

MRT             
(Years)

A 100.1 ± 2.3 >Modern 10 or 84
A 98.2 ± 2.2 >Modern 10 or 86
A 106.7 ± 2.1 >Modern 11 or 77

Mean 101.6 ± 2.2 10 or 82

Bo1 67.8 ± 2.0 >Modern 6 or 126
Bo1 74.5 ± 2.1 >Modern 7 or 116
Bo1 86.9 ± 2.3 >Modern 9 or 99

Mean 76.4 ± 2.1 7 or 114

Bo2 -13.3 ± 1.8 Modern 390
Bo2 8.3 ± 2.2 >Modern 287
Bo2 -20.5 ± 1.9 Modern 431

Mean -8.5 ± 2.0 369



STRONG C TRANSFER DOWNWARD PROFILE
The significant presence of Modern C in the Bo2 hor izon 
indicates that relatively new C eluviates through up per 
horizons at quite high rates compared with temperat e forest 
soils, where the bomb C (after ’50) is present in t he upper 20-
30 cm of soil. This might contribute to keep MRT of  C quite 
long.

VERY LONG RESIDENCE TIME OF SOC
Based on pedological evidences the most plausible de pth-
trend of Mean Residence Time (MRT) goes from 10 (A)  to 
110 (Bo1) to 370 (Bo2) years indicating a good stab ility of C 
in soil.

RELEVANT POINTS

COMPARABLE AMOUNT OF C IN SOIL AND 
BIOMASS

HIGH SOIL C SINK The theoretical CO
2

influx is 3.5 Mg ha-1 yr-

1, hence much higher than the 1.2 to 1.4 Mg ha-1 yr-1 found by 
Harrison et al. (2000) for the top 50 cm of some old growth 
forests of Europe. 



Thanks for the attention


