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Number 3 January 7, 1974 

Sampling standards for· Judging·stocking standards under 

the ~al tfo:rnia Forest Practice Al;t of 1973 

I'd 1ike _to address myself to the problem of deciding what. proportion of 


the expandable plots (proposed under article 6, Standardized Stocking·Samp11ng 

' . . . . . 

Procedures) must be stocked in order to declare that a logged area Is legally
. . . . 

regenera.ted under the Forest Practices Act of 1973. 

··After some-discussion with CDF and industr.Y foresters, I realized that 

previous s~ocking studies could not be used to ~etermlne~the sampl Ing standards'. 

becaus~ none .of these stud,ie.s had us~d the required legal defi~:ftlon of stocking. 

, . therefore ag:reed to do a quick statistical ana1y·~1s~ ~n data to. be supplied by 

Jere He1o and Roger Kruger (one area) and CDF foresters (15 areas). 

Using this data and several computer-generated populations; I did a coin­

puter simulation using the. basal area and expandable plot sampling scheme as.· 
. . 
defined under the proposed regulation. From:t~is I was able to determine for 

each·area, the proportion of all possible sample plots that ~ould be declared 

11stc;>cked" under the samplfog rule. 


Using the subjective evaluations of the CDF and industry f~resters who 


collected the field data, it was noted that areas that had as few as 60% of 

. . . . . . 

all possible plots stocked were consistently Ju~ge~ t_o be "stocked" or-"mar­

glnally stocked". Areas In which less than ~0% of all possib1~ plots were 

stocked were judged to be "understocked... Actual counts showed all areas with 

60% or better stocking were well ove~ the 300 points per. acre requirement. 

At a meeting* held Oecem~er 31 in Berkeley, results of the simulation 

st1,1dy we.re~ r--@.vJ~W&J.t-4Jy..-.CJ)f and industry foresters. From looking at the plots 

of the coun._t.~~!~_J!.~~~r ~~-~- ind ivld~als at the m~~ti ng concurred with the 
prevfously•made field judgements. 

for your inspection, the plots made for several of the populations used 
In the simulat.ion study are attacfted. On each plot, the area within ·which 

sample plots that are ttstocked11 are Indicated by shadJpg. The proportion of 
the area shaded then corresponds to the relative number of a11 pbssibte plots 

•that would be judged stocked under the ·proposed. rule. 

. 
Prepared for the January 7, 1974 meeting o.f the Stat~ Board of Forestry, Sacramento. 
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Based upon thi s l eve l o f 60% of al l ~oss ibl e ,>l ots stocked, Dave Sha r pnack 

has prepared an analysi ~ on the necessary sample size Jnd proportion of stocked 
. I 

plots required for jud9,ng the area 11 stocked" . Mr . Sharpnack will present this 

analysis following my presentation so I will not go into this here, except to 

say that I was party to J and I concur with, these findings. 
. I 

In all area studied that had at ·1east 60%· of alt possible plots stocked, 

the point count was wel in excess of the required 300 points per acre. · Thi s 

· supports "the comments made earlier that the point count was not nearly as 

restri~tive as is the requirement that the points be 11wet1-distributed11 
• 

Thus if the samples shoJ, at least 60% of th~ plots stocked it is almost cer­

tain that the point cou~t would be above the required 300 points, making a 

separate estimate of thb total point count quite unnecessary. · 

As a last point, I would like to note that I ·am glad to see that the Act 
1specifies that the 11 ru1 r s and regulations shall be continuous~y reviewed and 

may be revised" . As we gain experience with the proposed s_a~pling rule it is 
- - - .• _ ...t.. - - - ­

poss Jb1e that certain revisions of both the methods and standards .wilt be 

necessary. In orde~ to , fu~ther test the proposed sampling rule , I hope that 

individuals who question its adequacy in specific situations, will provide me 

~ with the necessary da ta for study. Then if I find that the sampling rule needs 

revision, I can pr~pos~ a revision afte r t esting it on the data that now have.

1 
* Attend i ng the meeting w~re: 

Earl Sechrist, CDF, Sacl amento 


Brian Barrett, CDF, Sac~amento 

Dave Burns, COF, Auburn! 

Fred La ndenberge r , Ca lifornia Forest Protect ive .Associ ation ,

I 

Je re Melo , Georgi a Pacif
I 

i c, Ft. Bragg 


Dave Sharpnack, u. s . Forest Service, Ber kel ey 


Lee Wensel, Un iver isty of Ca lifornia , 

Jack Swee l ey, Ma~onite ! Corp., Ukiah 

Roger Kr uge r, Louisi ana Pacific 

Harshall Pa lley, consul , ant to CFPA, 

Berkel ey 

Grass Valley 

Bob La t ham, Hammon, Jensen, Wa ll en and Associates, Oakland 

. . 
( 
(" 

I 5. ! r a: ~ - ­.. 

Sacramento 
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70.8% of 4,900 pJ~ts stocked urader pro.pp~~-_rule 
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CDF, Region I ' Eureka (G) 

70 trees 0 . 23 acres 

72 points 313 po i nts per 13crc 

61L 9% of 4 000 1 ' . ' P ots st 
cu>, 11ci. nn1 ~ , 1.unt11.i. of , lCl I ~ ockcd unde r proposed rule 
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CDF, Shasta· Co • 
. 103 trees 0.2.3 acres 
·. 118 points 513 points per acre 

54.Bt. ·of ~ ,000 plots stocked under proposed rule 
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IComputer generated population - Random (0) 

166 trees j 0.55 acres 

166 points 1 300 points per acre* 

61.5% of ~.ooo plots stocked under proposed rule 

_..__. 

( 

·~ 

10 feet 

tc Area scaled to obtain 'exactly 300 points per acre. 

--·-· ­
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January 7, 1975~umber Z. 

Determining the necessary proportion of. _sto~ked ~ample· 

plots under the fprest ~ractices Act of 1973 

. 	 1/
Basei:I upon the study· reported In the previous note,- It was determined 

that an area would be judged ."stocked" u~der· ttie Forest Practices Act if 60 . . . . . . 2/ . 
percent or more of "all possible" sample.plots w~r~ ~tocked. - This then 

def Ines what Is meant by the ·:term "adequately dlstri~uted" In th~ Act, wtth 

empirical studies showing that with this. level .of stocking the stands will. 

almost c~~tainly. contain more th~n the 30() points pe~ acre required by law• .:11 
j • -	 ' 

This mak~s a sep~rate assessment~.of the n~mber ~-f. poi.nts per acre quite un-· . 
...,_ . ; . 

necessary., 
. . 

Th•. purpose of this note is to e:s~~b., Is~ ~he reasoning behin~ ;~h~ decision 

to· requi~~ a ~inimum s.ampl'e srze. of Ito ~ocati.ons. wfth at least ~5% of these 

plots _being sto_cked before the area ts judged t!) _be stocked. 

For the sake of this discussion, let us define p to be _the actual pro-. 

portion of all possible samples.that are stocked using the e~pandab.le plot 

concept expla·ined in the regu.lations. We ·want· to' accept ·the are·a ·as being .. 

stoc.ked 1(p is greater than or equal to 0.60 :and reject the area If p is 

less than o.60. 

In practice, a samp·le of :,n locations (at' least lfO here) are selected and 

If at least Jc of t~em are ~tocked ·the area is· accepted as being stocked.· The 

problem ~f determining n and k, ~t~e sample size and the ~umber 9f these samples 

that must be stocked, boils down to a balancin~ _act between the probability of 

unneces~ary plaryting (type 1 error) and the probabi 1ity of. fail Ing to detect 

. eond it ion~ where the a~e~ is und.ers tocked (type 2 error}.,, 	 ... 

- Wensel, lee C. 1975. Sampling standards for judging· stocking standards under 
the California Forest Practices Act of 1973. Biometrics Note Number 3, January·
7, 1975. Printed by the author. 

"'! The actual procedure~ used to determine if an t~dlvidual p~ot is stocked ar~ 
given under Article 6 of the California Administrative Co~e, Title 14, Sub­
chapte·r lt. 1, Chapter 2, Dlvi s ion 2. · l I 

3/ 	Points are assigned. by tree size class .as fol lows: one potnt for. trees less 
than 4 inches DBH, three points for trees from ~-to 12 Inches DBH, and six 
points for .trees ,over 12 inch~s DBH, where DBH re.fers to the diameter at. 
breast height (4~-1 /2 feet from the ground). ·"'· 

http:e~pandab.le
http:assessment~.of
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,... Using tne binomial probbbi lity distribution and a sample size of 40 plots,
'( / 

the probability of these two types of error are given below for various values 
of k. ~ 

Humber of plots out 

of 40 tha~ must be 

stocked 

20 

21 

22 

23 
24 

25 
-

(* less than .005) 

Probabi Ii ty of error 

when actual p 

•rJO . 65 .60 
I 

j . 02 .07j 
..I . .03 . 13 

•,01 .07 .21 
I 

.,03 •12 •31 

.;06 .20 .44 
•31 .56·111 

Prlobab i 1i ty of 

un;necessary planting 
! 

is: 

.ss .so .45 

.79 .56 .32 

.68 .44 ·.21 

.56 .32 .13 

•44 .21 .08 
.32 •13 •Oli 

. 21 .08 .02 

Probab i I i ty of failing 


to detect understocked 
 I 
stands I 

It should be noted that the actual probabilities of error are only large 
I 

when the ar~a being examined ihas stocking approaching the 60 percent. level. ...... 
Since ver~ little is lost in !accepting areas where pis. slightly under 0.60, 

the large probabilities of fai·llng to reject the area is of little consequence. 

The probabil!tY of type 2 er ]
1
o: cited in the regulation is thus based ~pon an 

actual p of 0.50. 

Increasing the require proportion of stocked plots decrease~ the proba­

bility of accepting understodked areas but ·it als~ increases the probability 

of unnecessary planting. Th1I minimum standard of 22 out of 40 plots being 

stocked yields an acceptable compromise between the two types of error (as 

judged by the individuals listed in the previous note). Such a compromis~ 
cou·Jd not be agreed up~n usl ~g smaller sample sizes , making 40 the minimum 

sam~le siz~ allowed. The snJller probabilities of error for larger sample sizes 
I 

are given in the regulation ro~ those instances where more than the minimum num­

ber of samples is used. 

~-

Lil Probabilities computed by Dave Sharpnak, u.'s. Forest Service, Berkeley. 




