Annex 7b : National Carbon Accounting System (NCAS) Activities, responsible agencies  and estimated costs (Source :  Initial Grand Design For Indonesia’s National Carbon Accounting System/NCASI)

1. Establish operating environment

Objectives:

· To identify an institution that has a mandate for coordinating inputs and housing the NCASI

· To provide a support team that can guide strategic development and implementation, and provide advice and scientific rigor.

	
	Task
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS
	Budget shortfall

US$

	1.1
	Hold high level meetings to agree upon which agency will be primarily responsible for coordinating NCASI inputs and housing the NCASI
	MoF to lead discussion and host meetings
	H
	$5,000
	No
	$5,000

	1.2
	Form a scientific support team that can guide NCASI development and implementation, provide advice and scientific rigor, ensure transparency and credibility.
	
	H
	$300,000
	Yes
	0

	1.3
	Identify detailed system requirements for establishing a credible NCASI
	
	H
	$5,000
	Yes
	0

	
	Total
	
	
	$310,000
	
	$5,000


2. Land cover change

Objectives:

· To provide long-term monitoring of land cover change commencing from 1990.

· To provide a multi-temporal, fine resolution data series identifying through time, for any land unit, land cover change (removal of forest cover and forest regrowth) that is attributable to direct human actions.

	
	Task
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS
	Budget shortfall

US$

	2.1
	Identify the most appropriate remote sensing data options to provide a comprehensive account of land cover change since 1990 and a comprehensive account of land cover change in the future.
	Lead agency: MoF

Collaborating agencies:

Lapan, Agriculture, Environment
	H
	$10,000
	YES
	0

	2.2
	Acquire the most appropriate remote sensing data to support the design of a time series analysis of land cover change since 1990 (likely to be a combination of Landsat, NOAA/AVHRR, Modis, JERS and Alos Palsar data)
	Lead agency: MoF

Collaborating agencies:

Laplan, Environment
	H
	$4,000,000
	YES
	0

	2.3
	Identify best cloud free scenes to support time series analysis of land clearing rates


	Lead agency: MoF

Collaborating agencies:

Laplan, Environment
	
	$10,000
	YES
	0

	2.4
	Calibrate and refine methods for processing Landsat, Modis, NOAA/AVRR, and Alos Palsar images taken at different times.


	Lead agency: MoF

Collaborating agencies:

Laplan, Environment
	
	$180,000
	YES
	0

	2.5
	Form a multi-temporal classification of time series of landcover maps to detect land cover change.


	Lead agency: MoF

Collaborating agencies:

Laplan, Environment
	
	$200,000
	YES
	0

	2.6
	Conduct pilot study of time series optical/radar processing to produce NCAS land-cover change time series. 
	Lead agency: MoF

Collaborating agencies:

Laplan, Environment
	
	$100,000
	YES
	0

	2.7
	Develop a frequency distribution of land clearing sizes noting any changes over time. 
	Lead agency: MoF

Collaborating agencies:

Laplan
	
	$50,000
	NO
	$50,000

	2.8
	Establish a test site for new technologies emerging with remote sensing and modeling.
	
	
	$50,000
	YES
	0

	
	Total budget
	
	
	$4,600,000
	
	$50,000


3. Land use and management

Objectives

· To describe the land use and management practices that affect soil and biomass C stocks.

	
	Task
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS
	Budget shortfall

US$

	3.1
	Identify the nature, effect and possible mapping of land uses and land management techniques which impact on terrestrial carbon cycles.
	Ministry of Forestry and Ministry of Agriculture
	H
	$400,000
	N
	$400,000

	3.2
	Develop a time series analysis of the primary social, economic and regulatory drivers of land use change (particularly land clearing)
	Ministry of Forestry
	
	$50,000
	N
	$50,000

	3.3
	Investigate methods for mapping land use and land management techniques that impact on terrestrial carbon cycles.
	Ministry of Forestry and Ministry of Agriculture
	H
	$100,000
	N
	$100,000

	3.4
	Provide land tenure map which can identify agents of deforestation and forest degradation.
	Ministry of Forestry and Ministry of Agriculture
	
	$200,000
	N
	$200.000

	
	Total budget
	
	
	$750,000
	
	$750,000


4. Climate inputs

Objective

· To provide monthly continental climate maps for rainfall, temperature, evaporation, frost days and solar radiation to support the carbon modeling program

	
	Task
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS
	Budget shortfall

US$

	4.1
	Obtain weather station data from the Bureau of Meteorology and Ministry of Agriculture for rainfall, solar radiation, minimum and maximum temperature, frost and evaporation
	Bureau of Meteorology and Ministry of Agriculture
	
	$50,000
	Y
	0

	4.2
	Develop a basis for deriving monthly climate surface (maps) for each attribute.
	Bureau of Meteorology and Ministry of Agriculture
	
	$50,000
	N
	$50,000

	
	Total budget
	
	
	$100,000
	
	$50,000


5. Crop growth and plant parameters

Objectives

· To provide spatially and temporally referenced data on crop growth rates.

· To provide data to support the allocation of:

· Crop biomass to various above-and-below ground plant components

· Turnover rates of the various plant components and

· Carbon content of plant components

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS
	Budget shortfall

US$

	5.1
	Develop sampling and measurement protocols for systematic biomass collection
	Ministry of Agriculture
	
	20,000
	Y
	0

	5.2
	Compile and generate data on the biomass of main crops, such as rubber, oil palm, sugar cane, rice etc.
	Ministry of Agriculture
	
	100,000
	N
	100,000

	5.3
	Compile and generate data on the carbon content of main crop species.
	Ministry of Agriculture
	
	100.000
	N
	100,000

	5.4
	Compile and generate data on the litter mass and decomposition rates of main crop species.
	Ministry of Agriculture
	
	100,000
	N
	100.000

	
	Total budget
	
	
	$320,000
	
	$300,000


6. Biomass stock and growth increment

Objectives

· To provide mapped estimates of biomass at maturity (undisturbed condition), biomass given disturbance history (age determined from the land cover change program) and rates of regrowth post disturbance.

· In mapping biomass estimates, to take into account process factors that constrain and promote growth including soil fertility, temperature and soil water content.

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost US$
	Overlap with FRIS
	Budget shortfall

US$

	6.1
	Review biomass measurements obtained from Indonesia’s National Forest Inventory
	Ministry of Forestry 
	
	20,000
	Y
	0

	6.2
	Develop methods to distinguish areas of regrowth using remote sensing techniques
	Ministry of Forestry and Ministry of Agriculture
	
	100,000
	N
	100,000

	6.3
	Develop survey techniques to access local knowledge on the relevant proportions of areas allowed to regrow or are regrowth that is recleared
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	6.4
	Identify the different decay rates for carbon release from biomass with different clearing techniques.
	
	
	50,000
	N
	50,000

	6.5
	Identify the proportion of clearing by different techniques
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	6.6
	Develop predictive methods for establishing likely biomass removed with previous land clearing
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	6.7
	Develop a suite of growth models for annual increments in biomass accumulation
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	6.8
	Measure the carbon content of below ground woody biomass
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	6.9
	Derive a regional and representative suite of allometric equations to develop GHG emission estimates from biomass measurements.
	Ministry of Forestry and Ministry of Agriculture
	
	300,000
	Y
	0

	6.10
	Develop a suite of aboveground and belowground biomass decay rates which relate to climate and wood properties
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	6.11
	Identify a series of possible environmental classifications which can potentially explain variations in biomass accumulation and plant biomass partitioning.
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	6.12
	Identify the proportional allocations and track the life cycle of wood products within each pool.
	Ministry of Forestry and Ministry of Agriculture
	
	50,000
	N
	50,000

	
	Total budget
	
	
	$870,000
	
	$550,000


7. Tree parameters

Objectives

· To understand partitioning of tree biomass into different components to allow for differential rates of growth, turnover and decomposition and management impact.

· To derive estimates of stem volume for comparison to available stem volume based plot (measured) data.

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS
	Budget shortfall

US$

	7.1
	Develop sampling and measurement protocols for systematic tree biomass collection
	Ministry of Forestry
	
	$20,000
	Y
	0

	7.2
	Initiate a range of studies on partitioning of growth, tree carbon content and wood density to consolidate information and identify information gaps
	Ministry of Forestry
	
	$50,000
	N
	$50,000

	7.3
	Initiate a range of studies to fill information gaps.
	Ministry of Forestry
	
	$50,000
	N
	$50,000

	
	Total budget
	
	
	$120,000
	
	$100,000


8. Forest parameters

Objectives

· To estimate the amount of carbon stored in forest litter, including rates of decomposition and accumulation

· To associate land cover change events with relevant forest types.

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS
	Budget shortfall

US$

	8.1
	Establish a National Vegetation Information System that collates and provides, in a consistent taxonomy and classification, the best available vegetation maps from all available sources.
	Ministry of Forestry
	
	$50,000
	N
	$50,000

	8.2
	Develop a model to estimate carbon stored in the forest litter of different vegetation types.
	Ministry of Forestry
	
	$50,000
	N
	$50,000

	8.3
	Develop a model to estimate rates of decomposition and accumulation of different vegetation types.
	Ministry of Forestry
	
	$50,000
	N
	$50,000

	
	Total budget
	
	
	$150,000
	
	$150,000


9. Soil carbon

Objectives

· To provide mapped estimates of ‘pre-disturbance’ soil carbon contents using standardized research and inventory data.

· To improve understanding about GHG fluxes from tropical peat soils after disturbance.

· To develop a calibrated and verified soil carbon model capable of fine-scale temporal and spatial application.

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS and KFCP
	Budget shortfall

US$

	9.1
	Compile and improve spatial data on all soil types (including peat soils) and develop soil type maps for the archipelago.
	Ministry of Agriculture, Forestry and Transmigration
	
	$300,000
	Yes
	$200,000

	9.2
	Compile data on the properties and depth of peat soils.
	
	
	$300,000
	Yes
	0

	9.3
	Calibrate and verify a robust and widely applicable soil carbon models to perform spatially and temporally disaggregated accounting for soil carbon
	Ministry of Agriculture, Forestry and Transmigration
	
	$200,000
	Yes
	$50,000

	9.4
	Identify any difference in the rates or total change in soil carbon content with method of land clearing or land use (i.e. use of fire, compressing peat, draining peat etc)
	Ministry of Agriculture, Forestry and Transmigration
	
	$200,000
	No
	$200,000

	9.5
	Calibrate and verify robust and widely applicable soil carbon models to estimate CO2 N2O and CH4 emissions arising from peat fires, oxidation or other types of disturbance.
	Ministry of Agriculture, Forestry and Transmigration
	
	$300,000
	Yes
	0

	9.6
	Establish a program of paired measures to plot the time course of soil carbon loss, the time to equilibrium and the residual soil carbon contents. This should also provide additional samples to support estimates of pre-clearing soil carbon contents in areas affected by land clearing.
	Ministry of Agriculture, Forestry and Transmigration
	
	$100,000
	No
	0

	
	Total budget
	
	
	$1,400,000
	
	$450,000


10. Modeling

Objectives

· To provide a suite of calibrated and verified models for biomass, litter and soil carbon modeling in a spatial GIS framework which includes multi-temporal remotely sensed land cover change data.

· To provide an integrated yet flexible model capable of accepting a range of available inputs (and input types) and able to perform both point-based, aspatial area-based estimate and full spatial accounting.

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS /KFCP
	Budget shortfall

US$

	10.1
	Develop a Carbon Accounting Model for Agriculture to provide capacity for both project and nation-wide scale carbon accounting for agriculture.
	Ministry of Agriculture
	
	$100,000
	N
	$100,000

	10.2
	Develop a Carbon Accounting Model for Forestry to provide capacity for both project and nation-wide scale carbon accounting for forestry.
	Ministry of Forestry
	
	$100,000
	Y
	0

	10.3
	Develop a microbial decomposition model to consider the environmental and biological drivers of microbial activity, namely temperature, moisture and substrate quality.
	
	
	$100,000
	N
	$100,000

	10.4
	Develop a soil carbon model for mineral and peat soils.
	
	
	$100,000
	Y
	0

	10.5
	Develop a forest productivity index to predict indices of forest growth, potential biomass at maturity and rates for biomass increment. 
	
	
	$100,000
	N
	$100,000

	10.6
	Develop models to predict future planned and unplanned deforestation.
	
	
	$100,000
	Y
	0

	10.7
	Develop a Full Carbon Accounting Model that can deal with both the biological and management processes which affect carbon pools and the transfers between pools in forest, agricultural, transitional (afforestation, reforestation and deforestation) and mixed (e.g. agroforestry) systems.
	
	
	$150,000
	Y
	$50,000

	
	Total budget
	
	
	$750,000
	
	$350,000


11. Information management

Objectives

· To facilitate multi-agency cooperation and sharing of information.

· To facilitate systematic collection and storage of information from multiple agencies.

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS /KFCP
	Budget shortfall

US$

	11.1
	Develop standard protocols to store, archive and share information about central government departments and with provincial and district government departments.
	
	
	$200,000
	Y
	0

	11.2
	Develop relationships with national, provincial and district agencies to ensure that the NCASI is able to compile and analyse all relevant information. 
	
	
	$50,000
	N
	0

	11.3
	Work with other central, district and provincial agencies to identify possible datasets and projects of interest to NCASI. 
	
	
	$50,000
	N
	0

	11.4
	Construct a dynamic, robust and flexible geodatabase to store information in a systematic fashion.  Ensure that the geodatabase is compatible with the FRIS geodatabase and geodatabases developed by other government departments and able to accommodate changes in method, data format and structure.
	
	
	$200,000
	Y
	$150,000

	11.5
	Develop a disclosure policy in line with Indonesia’s Freedom of Information Act
	
	
	$100,000
	Y
	$80,000

	11.6
	Release spatial and statistical data deemed appropriate for public consumption on CDs and websites.
	
	
	$100,000
	Y
	$80,000

	
	Total budget
	
	
	$700,000
	
	$310,000


12. Communication 

Objectives

· To raise awareness about climate change and REDD.

· To raise awareness about the NCASI and its outputs.

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS /KFCP
	Budget shortfall

US$

	12.1
	Report to the UNFCCC GHG emissions resulting from land use change and efforts to reduce emissions via REDD initiatives.
	
	
	$30,000
	Y
	$30,000

	12.2
	Increase understanding about greenhouse gas emissions resulting from land use change.
	
	
	$100,000
	N
	$100,000

	
	Increase understanding about REDD.
	
	
	$100,000
	N
	$100,000

	12.3
	Develop communication and understanding between central government departments and district and provincial agencies.
	
	
	$200,000
	Y
	0

	12.4
	Raise awareness about the need for a NCAS and its objectives among the general public.
	
	
	$100,000
	N
	$100,000

	12.5
	Publish material in external newsletters and journals
	
	
	$100,000
	N
	$100,000

	
	Total budget
	
	
	$730,000
	
	$430,000


13. Research

Objectives


· To improve Indonesia’s capacity to develop credible estimates of land based emissions and sinks

	
	Tasks
	Responsible agency
	Priority
	Estimated Cost

US$
	Overlap with FRIS /KFCP
	Budget shortfall

US$

	13.1
	Improve understanding about GHG emissions released from forest degradation
	
	
	$200,000
	Y
	$200,000

	13.2
	Improve understanding about the carbon balance of industrial timber plantations and how they compare to natural forests in Indonesia
	
	
	$100,000
	N
	$100,000

	13.3
	Evaluate the potential of Alos Palsar to provide disturbance and degradation information
	
	
	$200,000
	Y
	$200,000

	13.4
	Carry out a pilot for optical/radar time series covering a range of forest types to determine what Alos Palsar and optical can and can not do with land use change
	
	
	$200,000
	Y
	0

	13.5
	Evaluate integration of Alos Palsar with time-series Modis and SPOT vegetation
	
	
	$200,000
	N
	$200,000

	13.6
	Evaluate integration of Modis with Landsat
	
	
	$200,000
	N
	$200,000

	13.7
	Determine if remote sensing can be used to estimate peat depth
	
	
	$100,000
	Y
	0

	
	Total budget
	
	
	1,200,000
	
	$900,000


.

Total budget for the NCAS: $US12,000,000

Total budget shortfall for activities covered by FRIS: $US4,395,000

