The different tree components: When measuring the tree dimensions: circumference measured every 1 -2 m; indicate where to cut the tree components along the tree; measure, tree height, crown diameter etc.

When logging the tree: take necessary precautions; cut the liana; prepare a path to escape.

etc When cutting the tree components: -3-5 cm disk are collected; -Distance between samples depends on the strategy adopted.

When separating the branches and the leaves: -Per class of diameters (e.g. >20, 20-7, 7-4 and <4cm) if difficult to collect all leaves, use sub-sampling; -For the big branches it is more convenient to use the same strategy as for the trunk.

Place 3 Place 4

Place 5

Place 6

When collecting samples:

-At different location to ensure consideration of the variation of the moisture content & wood density ; more than 3 samples for each tree components;

When weighting the tree components:

to perform quickly (avoid moisture content loss); -Adapt the spring balance depending on the size of the samples. Vitellaria paradoxa: main tree species, used to make butter (karité), and fodder during the « soudure »period.

1. CONTEXT Information on the trees to be logged were obtained form the logging company Trees were georeferenced in order to minimize the transport and facilitate the measurements Damaged trees close to the road were also considered (mainly for the small trees because trees cannot be logged under a certain minimum diameter, generally around 50 cm of dbh) Sampling method varies depending on the size of the tree roots; In some ecosystems (e.g. agroforestry), it is preferable to develop ratio/ha 
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  Destructive measurements (Eucalyptus plantation in Congo) Semi-destructive field measurements for Vitellaria paradoxa parkland in North Cameroon Destructive measurements for trees in tropical rainforests in Ghana Destructive measurements for root biomass assessment Conclusion: methodologies have to be adapted to the financial and technical means, the social and biophysical contexts 2. Destructive measurements (Eucalyptus plantation in Congo) Saint-André, L., A. T. M'Bou, et al. (2005). "Age-related equations for above and below ground biomass of a Eucalyptus hybrid in Congo." Forest Ecology and Management 205(1-3): 199-214 Rivoire, M., Genet, A., Didier, S., Nys, C., Legout, A., Longuetaud, F., Cornu, E., Freyburger, C., Motz, A., Bouxiero, N. et Saint-André, L., 2009. Protocole. d'acquisition de données volume-biomasse-minéralomasse, Bure. Rapport technique, INRA, Nancy, France.In order to be the most cost-efficient you need to: -Prepare the equipment; prepare the field data sheets; -Prepare the bags to transport the samples; -Well explain to the different technicians their role and tasks.Potential distribution of the tasks between technicians:

  , M., Besnard, A., Asante, W.A., Eshun, J., Adu-Bredu, S., Valentini, R., Bernoux, M., Saint-André, L., 2010. Wood density, phytomass variations within and among trees, and allometric equations in a tropical rainforest of Africa Forest Ecology and Management 260, 1375-1388. UN-REDD P R O G R A M M E 1. CONTEXT Geographic localisation: Western region, hilly landscape, precipitation (1750-2155mm), moist or wet evergreen forest (FAO ecological zone), dense forest (few logging activities 40 years ago) Hawthorne, W.D., 1995. Ecologcial Profiles of Ghanaian Forest Trees. Oxford Forestry, Institute, Dept. of Plant Sciences, Forestry Dept., Republic of Ghana, Overseas, Development Admin, Oxford Floristic composition: >150 tree species per hectare, three main plant functional types (Shade bearer, Pioneer and Non-Pioneer Light Demander)=> existing classification Social aspects: logging concession (about 140 ha), logging operations focusing on few tree species Use of the trees: timber Legal aspects: only trees identified by the Forest Commission and identified in the concession plan can be logged (only commercial trees) functional types (PFT) -Diameter classes from 2 to 200 cm of diameter -Logging activities and timber demand -Geographical position and risks Sampling strategy depended on: Target: Three trees per PFT and per diameter class (10 cm)

  t r e s s l e n g t h ( L b ) Width (Wb) 1. Log the trees 2. Design tree architecture (segment of 2m for the trunk and 1m length for the branches) up to 10cm of DBH. 3. Branches less than 10cm of diameter are cut and weighted 4. Three branch samples are selected to measure the leaves separately 5. The trunk and branch volume is measured (up to 10cm of diameter) 6. The stump is measured 7. Wood (1 stump, 1 middle of the trunk, 3 branches) and leaves (

  Destructive measurements for root biomass assessment Levillain, J., Thongo M'Bou, A., Deleporte, P., Saint-André, L. et Jourdan, C., 2011. Is the simple auger coring method reliable for below-ground standing biomass estimation in Eucalyptus forest plantations? Annals of Botany, 108(1): 221-230.

  of root biomass: Identify a certain area for sampling: e.g. Voronoï space Hypothesis: roots entering (other trees) = roots outside (considered tree) area can be divided into joint triangular Left: Sampling methods (Voronoï diagram) (picture: C. Jourdan), right: excavation of big roots / rubber plantation in Thailand The methods to develop tree biomass allometric equations depend on André, L., A. T. M'Bou, et al. (2005). "Age-related equations for above and below ground biomass of a Eucalyptus hybrid in Congo." Forest Ecology and Management 205(1-3): 199-214 • Henry, M., Besnard, A., Asante, W.A., Eshun, J., Adu-Bredu, S., Valentini, R., Bernoux, M., Saint-André, L., 2010. Wood density, phytomass variations within and among trees, and allometric equations in a tropical rainforest of Africa Forest Ecology and Management 260, 1375-1388. • Peltier, R., C. F. Njiti, et al. (2007). "Evaluation du stock de carbone et de la productivité en bois d'un parc à Karités du Nord-Cameroun." Bois et forêt des tropiques 294(4): 39-50. • Rivoire, M., Genet, A., Didier, S., Nys, C., Legout, A., Longuetaud, F., Cornu, E., Freyburger, C., Motz, A., Bouxiero, N. et Saint-André, L., 2009. Protocole. d'acquisition de données volume-biomasse-minéralomasse, Bure. Rapport technique, INRA, Nancy, France. • Levillain, J., Thongo M'Bou, A., Deleporte, P., Saint-Andr´e, L. et Jourdan, • C., 2011. Is the simple auger coring method reliable for below-ground standing biomass References

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

METHOD 3. 1. INFORMATION