Attachment 25: Operation and Effect Indicators


Operation and Effect Indicators
	Indicator
	Baseline (2018)
	Target Year (2030)

*Two Years After Project Completion
	Monitoring Method
	Responsibility

	Plantation Area
(excluding agroforestry and habitat improvement)
	
	42,000 ha
	Monthly site specification and reporting shall be conducted by RMU to SDMU/DMU
	DMU/SDMU/RMU

	Survival rate of trees planted by the Project
	
	80 %
(based on resurvey report of the past plantation)
	Before plantation, preliminary survey shall be conducted. After first weeding, resurvey shall be carried out by RMU, and resurvey map showing survival rate shall be submitted by RMU through SDMU and DMU to PMU. Based on resurvey, vacancy filling shall be done upon to the third year with twice-a-year-monitoring. 
	RMU/SDMU/DMU/PMU

	Transition of forest cover
	
	25% of plantation area into the Moderate Dense Category
(Based on the assumption of ANR teatment area taken up for the first batch, wherein forest cover is above 20%, to be 25% of total plantation area)
	Comparison of forest cover prepared based on satellite images between the commencement of project and completion of project for entire intervened areas and for entire recoded forest lands shall be conducted by PMU.
	PMU

	Transition of forest composition and biodiversity
	
	10% increase in species composition in Shannon Diversity Index

	Comparison of composition of flora species-wise (tree, shrub & herbs) between 1st year, the end of 7th year and 10th year by transact study (quadrats in randomly selected sample plots) for 1% of target areas to be identified by PMU based on Shannon Diversity Index shall be conducted. Site investigation shall be done by RMU under the supervision of DMU/experts deployed by PMU, and analysis shall be done by DMU/PMU in collaboration with Forest Research Division/ Tripura Central University. Biodiversity index as well as abundance of RET (rare endangered and threaten) species shall be obtained by RMU analyzed by PMU.
	PMU/Working plan division 


	Ratio of households having accessibility to water in the target villages
	
	100% of household in target villages
	Household survey and focus group discussion to JFM families about access to a check dam/tanks or other sources within 500m radius from their dwelling units. This survey will be conducted by RMU with support of Livelihood Coordinator and Community Organizers at the project commencement, the end of 4th and 7th year as well as the End-Term Survey.
	SDFO/DFO/PMU

	The ratio of soil moisture in forest of project target area (*See Annex 1)
	
	10% increase of the proportion of soil moisture at between target areas for the one in control forest in dry season
	Monthly measurement of soil moisture at 4 measurement points (2 measurement and 2 control points) in the target area within each Beat starting from 1st year by RMU. Recoding in their observation register maintained for the purpose. The format shall be supplied by PMU.
	RMU/PMU (MIS Cell)

	Forest carbon stock (Research basis)
	
	TBD through the research
	Implemented by a methodology for assessment of forest carbon stock on a sample basis developed by research agency the measurement beginning of the 1st year, at the end of 4rd and 8th year.
	Working Plan Division

Methodology is specified at preparatory period by specific agency with the support of PMC.

	Awareness on knowledge and practice of sustainable usage of forest and water resources of the target community
	
	20% increase of the target community with awareness on knowledge and practice of sustainable usage of forest and water resources
(Based on End-Term Evaluation of TFIPAP, in which it was found that 13.37% of Jhummias stopped practicing jhumming due to increasing awareness of sustainable usage of forest and water resources)
	The random assessment of knowledge and practice of sustainable usage of forest and water resources shall be conducted based on questionnaire to JFMC/EDC at the baseline survey. The same assessment shall be repeated at the end of the Project through the End-Term Survey. PMU collaborated with Tripura university social science department shall analyze their comparison. 
	PMU 

	Transition of annual household income in the project target area

	
	At least 50% increase in the average annual income of the households over the corresponding baseline figure 
 (Of the said figure, 25% is assumed to be due to inflation, and another 25% is assumed to due to analysis of TFD based on field experience.)
	By Baseline, Mid-Tern and End-Term survey, the data shall be collected. PMU collaborated with Tripura university social science Department shall analyze the transition.
	PMU


Annex 1

Forest Soil Moisture Measurement
Measurement Items:
Forest soil moisture is not only influenced by the forest cover, but also by climate in the site. Therefore, observation shall include rainfall, weather, temperature, and humidity in addition to soil moisture and forest cover/vegetation.
Control point:

It is difficult to clarify the change of the forest soil moistures with and without the plantation activitiy, because plantation soon starts after the project preparation.  Therefore, two (2) control points in a Beat shall be selected. One is the center of open-forest which shall be the plantation area of the project and other is a center of the open-forest without the project activity nearby.  The control points shall be same characteristics each other. In addition, both control point site shall be easily accessible for the BO.
The difference of the moisture values observed in two points is assumed as the effects of the plantation.
Depth of soil moisture observation
Soil moisture shall be observed at the different depths, for example, at the surface layer (0-10 cm) and at depth of 30 cm.
Observation at Control Point
The observation shall be conducted by 2 field officers in the Beat office twice a month.  Observation at 2 control ponts should be conducted in same day.  At each control point, the following measurement shall be conducted:
· Starting time
· Weather
· Temperature
· Photographs of vegetation in and around control point

· Humidity
· Moisture contents: 3 points (spacing 1m), 2 depths/point

· Ending time

Rainfall Observation:

A daily rainfall observation shall be conducted near the both control points, because rainfall has strong regional characteristics.  Target area of the project will be near the mountain ridge.  Therefore, it is better to install a rainfall station in the open area near village on the ridge.  Observation of daily rainfall can be subleted to the villagers, after detailed explanation of reading and recording method of the instrument.  If there are no villages of control points, an aoutomatic rainfall recorder with a logger shall be considered.
Analysis of Observation Results

Each Beat office shall send the observation record including the rainfall records to PMU through RMU and DMU once a year.  Based on the records, PMU and PMC shall analyze the records under assistance of Forest Research Directorate of TFD.  During the analysis, relationship between soil moisture and other factors shall be sudied.  The analysis would be used to establish the preliminary forest hydrological model.
Other Candidate of Effect Indicator

If there is a withering fountain during dry season in the target area or on the  downstream side of the target area and able to observe the withering days of the fountain in dry season, number of the withering days of the fountain become a better effect indicator of the project. Possibility of observation in respective beats shall be considered.
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