DATA COMPILATION AND ANALYSIS MANUAL – PACIFIC ISLANDS
Volume equations:

Rationale:

See: Yavuz, H. 1999. Comparison of the centroid method and four standard formulas for estimating log volumes. Trabzon Journal of Agriculture and Forestry 23:597-602.
Use frustum of a cone to estimate stem volume.  For species other than Ficus prolixa (519) and any other highly irregular Ficus sp., use upper diameter, upper diameter height, dbh, height to dbh, to calculate taper angle.  Then calculate lower, middle and upper bole volumes.  For Ficus prolixa (519) use only the lowest diameter to approximate a taper angle based on the volume of a cone, then add in the lower bole portion using the constructed taper angle.

Note: Heights in feet, diameters in inches.

SQL of taper angle

Taper angle = SELECT Tree.ID, Tree.Plot, Tree.[Subplot #], Tree.[Tree #], Tree.Diameter, Tree.[Ht to Diameter], Tree.[Upper Diam], Tree.[Upper D Ht], (180/3.1415927)*Atn(((Tree!Diameter-Tree![Upper Diam])/2)/((Tree![Upper D Ht]*12)-(Tree![Ht to Diameter]*12))) AS TaperAngle

FROM Tree

WITH OWNERACCESS OPTION;

English of taper angle

That is, taper angle equals the arctangent of the opposite side of the triangle over the adjacent side for the frustum bounded by the ht at dbh and the ht at upper diam:

Taper angle = Arctan (((dbh – upper diam)/2) / ((upper diam ht)*12 – (ht to diam)*12))

Access formula of taper angle

TaperAngle: (180/3.1415927)*Atn(((Tree!Diameter-Tree![Upper Diam])/2)/((Tree![Upper D Ht]*12)-(Tree![Ht to Diameter]*12)))
When taper angle = 0, calculate volume as a simple cone from DRC to HT.  DRC will be equal to DIA in these cases.

For Ficus prolixa volume: 1/3 pi r2
Diameter at root collar for ficus, first calculate the taper angle as:

Taper angle = arctan ((diam/2) / ((Tree ht – ht to diam)*12)

Then calculate the diameter at root collar as:

DRC = (tan (taper angle)) * (tree ht * 12)

Upper bole volume:

(((dbh/2)/12)^(2))*3.1415927*[DRC]![ActualTree Ht]*(1/3)
+

Lower bole volume:

((((dbh/2)/12)^(2))+(((dbh/2)/12)*((drc/2)/12))+(((drc/2)/12)^(2)))*3.1415927 * Ht to Diameter * (1/3)
For all other regular species:
DRC = dbh + (2 * (ht to dbh *12)*(Tan(Taper angle)))
Access formula:

DRC: TaperAngle!Diameter+(2*(TaperAngle![Ht to Diameter]*12)*(Tan(TaperAngle!TaperAngle*3.1415927/180)))
Volume (except Ficus):

Frustum: V = h/3 * Pi * (R12 +R22 + R1R2)
Lower bole + mid bole + upper bole:

VolLowBole: ((((DRC!Diameter/2)/12)^(2))+(((DRC!Diameter/2)/12)*((DRC!DRC/2)/12))+(((DRC!DRC/2)/12)^(2)))*3.1415927*[Ht to Diameter]*(1/3)
+

VolMidBole: ((((DRC!Diameter/2)/12)^(2))+(((DRC!Diameter/2)/12)*(([Upper Diam]/2)/12))+((([Upper Diam]/2)/12)^(2)))*3.1415927*[Upper D Ht]*(1/3)

+

VolHiBole: ((((DIA/2)/12)^(2))+(((1/2)/12)*(([Upper Diam]/2)/12))+((([Upper Diam]/2)/12)^(2)))*3.1415927*[ActualTree Ht]*(1/3)
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Tree volumes: Frustum of a cone:

V = 1/3(h(R12 + R22 + R1R2)

V = h/3 * Pi * (R12 +R22 + R1 * R2) 
Importance Value for a species (IV) = Relative Density + Relative BA
IV ranges from 0 - 200

Relative density = (number of trees for species A per area / total number of trees per area) * 100
Relative BA = (BA for species A per area / total BA for all species per area) * 100

Topographic Relative Moisture Index (TRMI)
Calculated for Plot and Condition
TRMI = Slope + Slope shape + Slope position
	Slope Shape
	FIA code
	TRMI Value

	Flat
	0
	5

	Concave
	10
	10

	Convex
	20
	0


	LowDeg
	UpDeg
	LowPct
	UpPct
	TRMI Value

	0
	3
	0
	5.240778
	10

	3
	5.9
	5.240778
	10.33399
	9

	6
	8.9
	10.51042
	15.65958
	8

	9
	11.9
	15.83844
	21.07331
	7

	12
	14.9
	21.25566
	26.60794
	6

	15
	17.9
	26.79492
	32.29912
	5

	18
	20.9
	32.49197
	38.18629
	4

	21
	23.9
	38.3864
	44.3139
	3

	24
	26.9
	44.52287
	50.7329
	2

	27
	29.9
	50.95254
	57.50255
	1

	30
	45
	57.73503
	100
	0

	Slope Position
	FIA code
	TRMI Value

	Flat
	0
	5

	Uppershoulder
	10
	5

	Midslope
	20
	10

	Footslope
	30
	15

	Valleybottom
	40
	20

	Ridgetop
	50
	0


BIOMASS
Biomass is computed on a tree-level basis as:

Cubic foot gross volume * wood density (in lbs./cu. ft. from MASTER TREES).

The SQL looks like this:

UPDATE [MASTER TREES] INNER JOIN (TREE_MEAS_NIMS INNER JOIN TREE_CALC_NIMS ON TREE_MEAS_NIMS.ID = TREE_CALC_NIMS.ID) ON [MASTER TREES].Code = TREE_MEAS_NIMS.SPCD SET TREE_CALC_NIMS.DRYBIOT = TREE_CALC_NIMS!VOLCFGRS*[MASTER TREES]![Wood Density]

WITH OWNERACCESS OPTION;

Specific Gravity is given in grams per cubic centimeter.  Specific Gravity averages 0.5 g/cm3 for most areas.

***  Wood Density is given in pounds per cubic foot.  To convert to pounds per cubic foot, multiply Specific Gravity by 63.9.  This factor is derived from: 0.00224623 (grams per pound) / 0.00003515 (cubic cm per cubic ft.).
Biomass on a species level is expanded to total tons for the biomass tables in reports.

Tons of trees: Sum(PLOT_NIMS!EXPCURR*TREE_CALC_NIMS!TPACURR*(TREE_CALC_NIMS! 

DRYBIOT/2000))
This takes tree-level biomass (pounds/cu.ft.), and expands it to the forested landscape (weighted by stratum) in total tons.

CARBON MASS
Carbon mass in total tons is a conversion from biomass in total tons.

Carbon mass = 0.49 * biomass.

STRATIFICATION AND EXPANSION
Using remotely sensed imagery, basic GIS maps are produced classifying a country, territory, or Area Of Interest (AOI) into Forest, Nonforest vegetation, Urban, Barren, and Water.  Area totals go into the resource bulletin tables and serve as the basis for balancing and expansion.  Forested areas can be further stratified by overlaying soils layers in a GIS.  Commonly forested landscapes are subdivided into Volcanic and Limestone forest types.  Again these areas are used for expansion and expansion factor calculations.

To derive expansion factors, the sum of the forested conditions from the plot, according to stratum (volcanic vs limestone) is divided into the area of that stratum to yield an expansion factor (usually around 1800-2200 acres).  Denied access, hazardous, and water plots are not part of this calculation because we did not sample them.

Double check to be sure the expansion factors sum to the correct total stratum acreage by multiplying the stratum condition proportion by the expansion factor and summing across the stratum.
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