Annex 8 b : Additional Background Information for Components 8 

(Source :  Initial Grand Design For Indonesia’s National Carbon Accounting System/NCASI)

DEVELOPING NATIONAL FRAMEWORK TO SUPORT SUSTAINABLE FOREST MANAGEMENT THAT ACCOMMODATE THE NEED FOR REDD IMPLEMENTATION :  progress to date

Forest Resource Information System (FRIS) and National Carbon Accounting System NCAS) 

 Forest Resource Information System (FRIS) has been designed to support sustainable forest management practices and provide tools for decision making process relating to forest resources management and utilization. The  FRIS will also help Indonesia in providing better quality data and information in a transparent manner for regular (five yearly basis) forest resource assessment (FRA) coordinated by FAO.  Furthermore, the system is also designed to provide information that can be used to develop a Reference Emission Level (REL) for REDD as well as provide critical forestry inputs to the National Carbon Accounting System (NCAS).

The NCAS Indonesia (NCASI) has been designed as a highly integrated system that will compile information from Indonesia’s forestry,  agriculture and other land uses,  to provide a robust profile of emissions and uptake  from: remotely sensed land cover change data, land use and management data,  climate  related and soil data, growth and biomass data, and spatial and temporal ecosystem modeling. The National Carbon Accounting System Indonesia (NCASI) is designed to be a robust system to account for land-based emissions of greenhouse gases by sources and removals by sinks both within and outside forest lands, including to estimate emissions from: forest management (e.g. harvesting), disturbance (e.g. forest fire),  natural forest conversion  to other uses (e.g. agriculture, estate crops or timber plantations), deforestation and forest degradation; and uptakes from afforestation, reforestation and other activities.

The FRIS provides critical inputs to the NCASI.  Since 70% of Indonesia’s lands is under category of forestland administered by the Ministry of Forestry, these lands become a major part of the national carbon accounting in the system operation and reporting. However, the FRIS will not only generate information needed to provide estimates of land based carbon emissions and uptakes but also generate information on other forestry relevant aspects, such as biodiversity, logging operations, illegal logging, law enforcement operations and forest fire management. While FRIS generates information on designated forestland (Id. Kawasan Hutan), including information on biodiversity, carbon stocks and sinks, forest fires and other information needed to implement sustainable forest management, the NCASI generates information on all of Indonesia’s lands, including non-forestland (Id. Non-Kawasan Hutan). The following diagram shows the integrated structure of FRIS and NCASI.
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At this initial stage of development, FRIS activities are dedicated to support NCASI, focusing on identifying and acquiring remotely sensed data such as satellite imageries, aerial photos, and other ancillary data necessary for establishing reference emissions level. Series of landsat images started from 1990s are available to support   NCASI. Other satellite imageries such as ALOS Palsar, MODIS and other remotely sensed data will also be used to fill data gaps. Considerable works on landsat interpretation as well as other data collection and analysis yet to be done. 

2. National Forest Inventory (NFI)

The NFI system has been implemented since 1986. The system was designed to provide information on the location and extent of forest and land cover types, estimate volume and growth of each forest type and assess the state of forest areas and its biodiversity. The system has four main components covering: forest resources (status) assessment (FRA), forest resources (change) monitoring (FRM), geographic information system (GIS) and user involvement. The main components have been recast into :  

a. field data system which has both FRA (temporary sample plots) and FRM (permanent sample plots) components; 

b. remote sensing system (visual interpretation and digital image processing) which also has both FRA (forest cover mapping) and FRM (analysis of multi date data) sub-components; 

c. GIS which maintains national spatial data bases (administrative boundaries, forest cover, forest function, land suitability) to which to relate relevant information produced by the field inventory and forest monitoring activities; and 

d. the NFI Information (Users) Service (NFIIS) which works with data/ information users on the kind of information to be generated/ disseminated, and how to use the information.

A set of permanent sample plots (2,735 in number) were established in 1990 for collecting data and monitoring commercial volumes of trees and forest growth and other relevant data necessary for growth and yield prediction of commercial tree species. In the NFI, methods to determine forest cover and forest cover change using landsat data are also being developed. Analysis was originally done manually scene by scene but was later use digital remote sensing data from 1992 to 1997. In the year 2000, the information was further updated and included data from 1999 and 2000, and 2003 (updated data collected from 2002 to 2003). A three year monitoring system was also established. 

Remote sensing approach

As mentioned in the earlier section, different data sources, approaches and methods were used in the NFI from early 1990s to 2003. As the consequence of using varying approaches and methods, was a lack of consistency between the data sets and the information derived from the analysis of them. In the new developed system, FRIS, a combination of active and passive remote sensing data (low, medium and high resolution) and methodologies will be acquired and used to provide historical forests—extent, condition and changes. The remote sensing approach is designed to provide time series analysis of deforestation dating back to 1990 and wall to wall annual tree cover change maps. It will also strive to develop methodologies for identifying and monitoring forest degradation.

The remote sensing based approach will support sustainable forest management by providing measures of temporal change in forest cover and condition. These measures will provide critical information about forest health, timber yields and the potential for forests to support biodiversity. These measures will also provide key inputs to models that estimate greenhouse gas emissions and allow Indonesia to consider Reference Emissions Level options based on historical analysis of land cover changes.

Ground-based measurement approach

A field inventory has been carried out to collect a range of data about forest condition, growth and biomass.  The permanent sample plots, established in 1990 were re-measured in 1996 and 2002. Data collection included description of forest type, basal area and height, commercial bole height, disturbance history (fire, cyclone, harvesting, replanting), seedlings, saplings, soil description (including peat) to 50cm depth, color and stones, and coarse woody debris and volume. 

While the field plots provide an excellent base for the FRIS, additional data will be required to report under all of key criteria set for the system to support sustainable forest management. The additional data needed includes measures of forest biodiversity (to be defined), measures of forest health (e.g. damage from pests or diseases), timber production capacity and additional soil information (e.g. depth, degradation, carbon content and water holding capacity).  Field observations will also be needed for the calibration and testing of remote sensed measures and other modeling approaches. 

The data obtained from ground base measurements can also be used in combination with other information (i.e. remote sensing information about forest cover change and allometric equations) to produce estimates of carbon emissions and removals from forests. In order to meet the requirement set for different reporting and purposes and different level/scales, protocols are required to ensure consistent measurements are taken throughout the Indonesian archipelago.

Needs for cooperation and capacity building 
Both forest resource information and national carbon accounting systems are still in the process of development. Some activities under both systems which are the improvement of earlier activities are ongoing and new activities are at the early stage.   

Since 1985 extensive data collections have been carried out by the Ministry of Forestry (MoF), using various remotely sensed data (Landsat MSS/TM/ ETM+, SPOT Vegetation, MODIS and other sources of data, as well as field plot data from more than 1,000 permanent plots which were established in 1993 (NFI: Indonesia – FAO project), PSPs in concession areas and research forests.  The data came from three periods of monitoring (1985-1997, 1997-2000, 2000-2005), in collaboration with South Dakota State University and Wageningen University. 

The monitoring system analyzed land-cover change through time both in forest and non-forest lands.  However,   data on forest cover changes over time are not readily available, data created as a one time mapping exercise to create maps to facilitate better planning and forest management. To create these maps needs considerable time and effort to gather information and carry out interpretation, for example, the archipelago wide land cover maps often needs more than one year to produce. Furthermore, the maps often do not have uniform date over the entire map, which may have considerable influence on the calculation of annual change. 

Recognizing that both systems require high commitment to maintain and improve, coordination and synergy of all relevant institutions and stakeholders at all levels are necessary.  Institutional capacity building is crucial, to guarantee information flow and ensure regular updates. A broad range of capacity building are needed, inter alia, developing technical skills, including GIS/remote sensing analysis, database management, data analysis, web-based mapping, reporting and field inventories, designing and implementing systems, forest dynamics and greenhouse gas related modeling.  

