Approaches adopted towards yield regulation in the Brazilian Amazon
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Introduction

Roundwood production in the Brazilian Amazon ranks third in the world, only surpassed by Malaysia and Indonesia. In 1996-1997, annual volume of logs produced was c. 28 million  m3 corresponding to an annual logging area of 1.0-1.5 million ha (Nepstad et al. 1999). Pará and Mato Grosso States are the main timber producers, accounting for 78% of the total production. 

For timber production to be sustained, i.e. employing sound forest management practices, the area of closed forests needed to be under timber production would be around 30-45 million ha, considering a 30 year cutting cycle. The area under forest management plans in 1997 was 1.8 million ha. If we add the area of national forests (meant for production) in the North region, which amounts to c. 15 million ha, we find out that it is necessary to establish a further 13 to 28 million ha of production forests. This emphasises the strong need for establishment of a permanent forest estate in the country. 

Brazilian forest management regulations

The present forest management regulations (Instruction 6 from 28 December 1998) require that the total forest area to be managed for timber production will depend on three factors: i) industry’s annual demand for logs, ii) stand volume growth, and iii) the cutting cycle adopted. Annual coupes are defined on the basis of the annual consumption of logs and on the cutting cycle adopted. The length of the cutting cycle and the annual allowable cut (AAC) must be based on published and reliable growth data. The minimum felling diameter is flexible according to the species. IBAMA
 accepts, as a rule of thumb, 45cm dbh for most of the species. There are particular cases such as small trees of Hymenaea courbaril L. Leguminoseae, which present too much sapwood and therefore the minimum felling dbh adopted is 60-70 cm. In some States, the local IBAMA office establishes specific regulations. For example in the State of Pará, logging intensity is set to 30% of the total standing volume over 45 cm dbh, provided that it will not be greater than 60 m3 ha-1.

For Virola surinamensis there are specific management regulations. IBAMA’s Instruction 1 from 8 January 1999 establishes the following requirements: cutting cycle not less than 25 years; no felling is allowed during the fruiting season; the average number of trees to be felled must be less than 75% of the available stock over 45 cm dbh (provision for seed bearers); and the distance beteeen seed bearers must be less than 100 m.  Silvicultural treatments (mainly tending) to assist natural regeneration must be carried out on the 2nd and 5th years after logging. If natural regeneration is not well distributed, wildings must be transplanted to gaps created by logging.

Instructions for forest management by local communities has also been recently issued (IBAMA’s Instruction  4 from 28 Dec. 1998). In this case a so-called simplified management plan is required. The main features of the plan are as follows: forest area no greater than 500 ha; stocking map based on 100 % inventory showing location of harvestable trees and seed bearers; number of trees per ha to be felled limited to a maximum of five;  and cutting cycle of at least 25 years.

Control of logging and commercialisation

Once a forest management plan is approved by the local IBAMA’s office, a pre-logging inspection of the annual coupe is carried out by IBAMA’s foresters. Pre-logging activities such as census of the logging coupe (100 % inventory), mapping of the harvestable trees, climber cutting (if prescribed), and marking trees for felling and seed bearers are checked. If the pre-logging activities indicated in the management plan are performed accordingly, the annual coupe is liberated. An AAC is then set up, in accordance with the pre-logging forest inventory and with the maximum logging intensity established by IBAMA (see above). Logging permits are issued by the local office covering the total volume approved for a particular year. Loggers must list on the logging permits forms, the species and the volume harvested. The logging permits must accompany the logs from the forest to the sawmill. Loggers are fined if they cannot exhibit the logging permits during a transport control operation. An additional control is carried out by IBAMA’s central office during the commercialisation phase. When industrialised timber coming from a forest management project area is sold, the sale receipt is stamped to indicate that the species and sawn volume of that particular sale refer to an annual coupe already approved by IBAMA. Conversion factors from logs to industrialised wood are used to cross check the total volume of logs approved to be logged and the correspondent volume of industrialised timber commercialised. 

Yield regulation approach adopted at Mil Madeireira

Mil Madeireira is a subsidiary of the Swiss company Precious Woods. The Brazilian forest management unit is located in the municipality of Itacoatiara, State of Amazonas. The forest operations are concentrated in Fazenda Dois Mil, in 80,000 ha of forests, of which about 61,000 ha are assigned for timber production. The sawmill has a capacity to process 30,000 m3 of logs per annum. The approach adopted by the company towards yield regulation is briefly described in the following paragraphs.

Based on a 100% pre-harvest inventory, trees to be harvested are selected taking into account economic and ecological criteria. When these selection criteria are defined or revised for a new annual coupe, a special meeting is organised between the Forest Manager, the Sawmill Manager and the Sales Manager for internal negotiations on the following items.

Economic criteria:

· Of the 65 tree species that are managed on the long term, only those having a guaranteed market possibility for that particular year will be included in the selection.

· Selection priorities are defined for each chosen species based on the commercial value and the potential marketing volume.

· For each species also a minimum felling diameter (dbh) is defined as a function of the sawmill yield and the available volume in the current compartment.

Ecological criteria:

· No harvesting is allowed in the preservation areas (buffer zones along the creeks and rivers, steep slopes > 45 degrees).

· For each selected species, logging intensity is set to a maximum of 80% of the volume of the existing trees above 50 cm dbh.

· The volume to be harvested must not exceed 40 m3 per ha, and the trees selected for felling should be as much as possible spatially well distributed, as an attempt to reduce canopy opening.

The selection criteria are entered into a computer program (GIS) developed at Mil Madeireira to help on the best selection of the trees to be felled. The outputs are logging maps showing the location of the trees and tables giving details of the trees to be felled. This information is used for planning all harvesting activities in the field. The harvesting system does not allow searching for some particular species in case a sudden market demand appears, nor to increase felling intensity which would violate one or more of the established ecological criteria.

In case there is a significant change in market demand for some particular species, the economic criteria are adjusted and a new selection of the harvest is run, but always including the ecological criteria. In case the market and/or the industry needs more volume than the AAC in a particular year, then the only option allowed is to increase the harvest area.  This procedure may interfere with the length of the cutting cycle in the long run (e.g. the total harvest area available for a harvest cycle of 30 years will support only a period of 25 years), but this kind of problem can be solved in the future by expanding the total area to be managed or by decreasing the roundwood production during some years in the future.

Conclusions

Brazil’s approach for yield regulation is on an area basis. However, control needs improvement in order to avoid illegal logging in forest areas not covered by management plans. A kind of chain of custody to track the logs from the forest to the mill would help to alleviate this problem. Although growth data exist for some forests, there is a strong need to expand the network of permanent sample plots in order to cover different forest types in the Amazon region. Establishment of a permanent forest estate is urgently necessary for a better control of logging activities and regulation of timber production in the region. This measure should be complemented by regulating forest concessions in the country.
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� IBAMA: Brazilian Institute of Environment and Renewable Natural Resources is the government institution responsible for establishing the country’s forest policy and law enforcement regarding the environment and forest management.





