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Computer Program for Updating 
Timber Resource Statistics by County, 

With Tables for Mississippi 

Roy C. Beltz and Joe F. Christopher 

A computer program is available for 
updating Forest Survey estimates of tim- 
ber growth, cut, and inventory volume by 
species group, for sawt im ber and growing 
stock. Changes in rate of product removal 
are estimated from changes in State sever- 
ance tax data. Updated tables are given 
for Mississippi. 

Accurate inventories of county timber vol- 
ume, growth, and cut are made in Southern 
States at approximately 10-year intervals. 
While these data meet most requirements at 
the time of measurement, rapid changes in 
southern forests make updating of resource 
statistics necessary. Foresters and others need 
frequent and accurate estimates of change to 
formulate forestry programs and to evaluate 
production trends. Accurate estimates for indi- 
vidual counties are particularly important 
where industrial expansion is being considered. 

A variety of systems are now used to update 
county totals. Some systems assume that the 
growth and cut data recorded in the survey 
year apply to all years since the survey. Others, 
done for specific purposes, depend upon data 
for growth, cut, or inventory gathered at con- 
siderable expense for private use. Seldom do 
studies for different localities involve the same 
procedures. Hence, the results cannot be com- 
pared or compiled to estimate overall trends. 

Br? this bulletin w-e describe a method that 
makes use of publicly available information, 
&be volumes on which severance taxes are paid 
in individual counties. The system was de- 
signed for States that levy severance taxes 
rather than ad valorem taxes on forest acre- 
age. In the Midsouth, this practice is followed 
in Alabama, Arkansas, Mississippi, and Lou- 

Sickle, 6. C., and Van Hwser, D. 0. Forest resources 
of Mississippi, USDA Forest Serv. Resour, Bull. SO-17, 
34 p. S .  Forest Exp. Sta., New Orleans, La. 1969. 

isiana. Other States or companies with large 
procurement areas may have reliable indica- 
tors of changes in timber cutting other than 
severance taxes. In Texas, for example, a 
census of lumber production is taken annually. 
These data can be entered in the program 
described in the place of severance tax data. 

Estimates can be made for each county and 
species group by sawtimber and growing stock. 
Since estimates for every county are developed 
in exactly the same manner, county totals can 
be compared and compiled. 

INPUT DATA 

Data from Mississippi provide examples 
throughout this bulletin. The latest survey of 
the forest resources of Mississippi was com- 
pleted in 1967. Estimates of growth, cut, and 
industrial output for sawtimber and growing 
stock by county and species group were for 
1966. These data are reliable within the limits 
given in the survey report .9ississippi State 
Severance Tax law requires the reporting, by 
county, of all timber severed. The tax is levied 
on a variety of products, and the Severance 
Tax Division of the State supplied estimates of 
county output, by product, for each year since 
1965 based upon the tax records. Products 
tallied included pine and hardwood logs, lurn- 
ber, and pulpwood, an aggregate volume of 
poles, posts, and piling, and charcoal wood. 
Estimates of growth rates for sawtimber and 
growing stock by county and species group 
were provided in the State survey report.' 

PROCEDURE 

Since both the purposes and definitions ap- 
plied for tax computation differ from those 
applied by Forest Survey, county taxable totals 
for products of ten ciif fer considerably from sur- 



vey totals. It is reasonable to assume, however, 
that within individual counties the relation 
between the taxable volume cut and the survey 
volume cut is fairly constant. Put another way, 
the ratio of change in severance tax data 
should equal approximately the rate of change 
in survey product output. The method des- 
cribed here depends upon that assumption. 
Severance tax data for the survey year are 
compared with tax data for each successive 
year, and the ratios of change are applied to 
estimate survey output by product, county, and 
species group. 

First, differences in product breakdown and 
definition should be minimized by constructing 
product classes that can be applied to both 
sets of data. In Mississippi, the classes chosen 
were saw logs; piling, poles, and posts; pulp- 
wood; and other (fig. 1 ). 

SURVEY COMB l NED SEVERANCE TAX 
CLASSES CLASSES CLASSES 

SAW LOGS - SAW LOGS - LOGS 
VENEER LUMBER 

CROSS T I E S  

P I L I N G  P I L I N G ,  P O L E S , - P I L I N G ,  POLES, 
POLES - AND POSTS AND POSTS 
POSTS 

PULPWOOD - PULPWOOD - CHARCOAL 
PULPWOOD 

OTHER PRODUCTS 
FUELWOOD - OTHER 
OTHER REMOVALS 

Figure 1.-Product ctasses applicable t o  both tax 
and survey data in Mississippi. 

Taxable totals for pulpwood closely approx- 
imated the annual survey estimates of pulp- 
wood cut. Since severance tax totals are gen- 
erally available before annual survey esti- 
mates, tax data were used directly as pulp- 
wood volumes cut. Since no tax information 
was available for the "other" class, it was 
assumed that volumes cut for these miscel- 
laneous products remained constant since the 
survey. 

County data are primarily intended for local 
use, and local judgment about removals not 
included in the classification is often desirable. 
'Van Hooser, D. D., and Kedlund, Arnold. Timber damaged 

by Hurricane Camille in Mississippi. USDA Forest Serv. 
Res. Note SO-96, 5 p. S. Forest Exp. Sta,, New Orleans, La. 
1969. 

Provision is made in the program for modifica- 
tion of total "other" removals. In some Mis- 
sissippi counties, for example, it was obviously 
necessary to take losses to Hurricane Camille 
in late 1969 into account in estimating the 1970 
inventory. At the time the forest survey of the 
State was conducted, other removals, largely 
hardwoods, comprised some 12 percent of the 
total removals. Hurricane Camille damaged 
290 million cubic feet of growing stock, main- 
ly p ine .This  volume is roughly equivalent to 
half the entire industrial cut in 1966. Some 
volume was no doubt salvaged by the year's 
end, and was reflected in the severance tax. 
The great bulk of this volume, however, did not 
show up in product output by the end of cal- 
endar year 1969, even though lost from the 
inventory. Information from the Hurricane 
Camille study made by the Forest Survey" 
was incorporated into other removals in the 
affected counties. 

Inputs for updating in Mississippi were prod- 
uct output for the base year, growth rates by 
county and species group, base-year inventory, 
total residual cut from nonindustrial and land- 
clearing operations, and annual severance tax 
data. With these, nine tables were produced 
for each year in the updating period. 

The following formulas describe the compu- 
tation of total growth, growth on cut, net 
growth, and new inventory: 

T G = I  X GR 

GC= (GR X CUT) +- 2 

NGETG-GC 

N I = I  + NG-CUT 

where : TG -- Total growth 

I = Inventory 

GR = Growth rates 

GG = Growth on cut 

CUT' = Timber cut 

NG === Net growth 

NI = New inventory 
These computations must be made fur each 
county, species group, and year for sawtimber 
and growing stock. In addition, growth/cut 
ratios, change in inventory, and ratio of pulp- 
wood cut to total industrial cut are computed 
for each county and species group for saw- 
timber and growing stock. 



A procedure so detailed and repetitive lends 
itself to computer processing. A program has 
been written in FORTRAN and tested on an 
IBM 7094 with the Mississippi data. Copies 
of the program are available on request from 
the senior author. 

STANDARD TABLES 

Each of the tables resulting from the up- 
dating process results from a series of compu- 
tations and assumptions. Some of the terms 
should be defined, and some explanation of 
table contents is in order. 

Table I contains updated output in thousands 
of cubic feet. The information in this table 
is applied to derive the other tables. Values 
are equal to those in the survey year times the 
updating ratio-severance tax in year x,/sev- 
erance tax in survey year. 

Updating was done for three classes of prod- 
ucts: saw logs, pulpwood, and an aggregate of 
poles, piling, and posts. Saw logs and pulp- 
wood are separated by species whereas poles, 
piling, and posts are handled according to the 
proportions of each in the survey base data. 

Special procedures were needed where the 
numerator or denominator of the updating 
ratio was zero. When the base year tax was 
zero, the taxable volume was assumed to equal 
true output. When the new tax was zero, out- 
put was set at zero. When survey output was 
zero, taxable output was again assumed to be 
accurate. As the updating ratio approaches 
one, the estimate becomes more precise. Con- 
versely, the likelihood of error is large when 
the ratio is much greater than one. Because of 
errors and direct conversions in special cases, 
the updating equation applied to a State total 
will yield a different value than is arrived at 
by summing updated county totals. Since State 
totals are more likely to be accurate, they were 
used as a control; the county results were ad- 
justed proportionately. County totals can also 
be adjusted to conform to State totals produced 
by sther projection techniques, such as TRAS. 
In the Appendix, table 1 is presented for each 
of the 3 years since the survey. By comparing 
values in the 3 years, trends in product output 
can be determined, 

>Larson, R. W., and Goforth, Tt.3.H. A computer program 
for the projection of timber volume. USDA Agr. Handb. 
377, 24 g. 1970. 

Table 2 gives growing stock and sawtimber 
volumes on commercial forest land. Values 
show the effects of growth and cutting upon 
the old inventory. They have been rounded for 
printing, but the precise values are used for 
subsequent estimates. Appendix tables present 
data for 1968, 1969, and 1970. 

Table 3 contains total growth of growing 
stock and sawtimber on commercial forest land. 
County growth rates by species group for saw- 
timber and growing stock were applied to the 
current inventory to obtain total growth. To 
eliminate repetition of extremely high in- 
growth increment, growth rates were not per- 
mitted to exceed 12 percent. This table is given 
only for 1969 in the Appendix. 

Table 4 shows net growth of growing stock 
and sawtimber on commercial forest land. Net 
growth is equivalent to total growth as shown 
in table 3 minus the growth on cut. Growth 
on cut is the volume which would have accrued 
upon the timber removed during the year. 
Since growth on cut is deducted from the total 
growth, net growth represents the change in 
inventory due to growth. Data for 1967, 1968, 
and 1969 are given in the Appendix. 

Table 5 gives total cut of growing stock and 
sawtimber on commercial forest land. Total 
cut is the total volume of removals for the 
year. It includes updated volumes of saw logs, 
pulpwood, poles, piling, and posts shown in 
table 1. In addition, the residual cut due to 
other products and land clearing is included in 
total cut. The table may also include an added 
volume of other removals at the discretion of 
the user. Appendix tables show figures for 
1967, 1968, and 1969. 

Table 6 contains growth/cut ratios. Num- 
bers greater than one indicate that growth ex- 
ceeds cut. Conversely, a value less than one 
indicates that cut has exceeded growth. Large 
values generally indicate a small volume of 
cut rather than very rapid growth. Zero values 
were assigned where either growth or cut was 
zero. Thus, a value for all species may differ 
from that for pine, for instance, even when the 
hardwood ratio is zero. An Appendix table 
gives data for 1969. 

Table 7 shows the ratio of inventory volume 
in year of updating to inventory volume the 
preceding year. If x is the value in the table: 












































