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SVEN PETRINI

FORMHOJDSTILLVAXTEN I TALLBE-
STAND INOM VASTERBOTTENS
LAN.

en foregdende uppsats i Skogsvardsforeningens tidskrift (h. 1, 1919)
I har forf. behandlat frigan om uppskattning av hojdtillvixten i bestand

av norrlandstall, ndrmast frdn synpunkten av resultatets anvindande
vid bestimning av kubikmassetillvixten. Hir komma nu att framlidggas
vissa erfarenhetstal Gver beloppet av formhojdstillvixtprocenten for olika
aldrar, och avsikten med dessa erfarenhetstal ar, att de skulle kunna
anvindas vid skogstaxeringar av skilda slag inom Visterbottens och ev.
Norrbottens ldn.

Dé kubikmassetillviaxtprocenten erhdlles genom att addera ihop grund-
ytetillvixtprocenten och formhdjdstillvixtprocenten, och om erfarenhetstal
finnas Over den senare, behover tillvixtundersokningen pa marken en-
dast omfatta grundytans tillvixt, vilken utrénes genom borrningar vid
brosthasjd.

I JONSONS tabell upptagas vissa erfarenhetstal 6ver formhdojdstillvaxt-
procenten vid olika dldrar, framdeducerade f6r mellansvenska tallskogar.
De hiar limnade talen #ro avsedda att anvindas pd alldeles samma
satt som procenterna i JONSONS tabell.

Materialet, ur vilket erfarenhetstalen berdknats, utgores av 53 av
skogsférsoksanstaltens ytor i Visterbotten, beligna i ett tvérsnitt fran
Hillnds upp till 6vre delen av Stor-Uman, och representerande de olika
tallskogstyperna inom omradet.

Uppskattningar pa marken hava gjorts pa stdende provstammar, minst
60 och hogst 120 st for varje yta. Provstammarnas héjder ha upplagts
i en vanlig héjdkurva, och bestindets medelhdjd har uttagits frin denna
kurva med bjilp av ytans medeldiameter. Medelformklassen har be-
stimts med tillhjilp av medelformpunkten f6r provstammarna och JONSONS
funktion mellan formpunkt och formklass. Av dessa bestamda faktorer
ha utriknats nuvarande formhojdsvirden for alla ytorna, och dessa virden
dro da beroende enbart av den noggrannhet, medelst vilken héjdkurvan
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och medelformklassen dro bestimda. Vid hojdmitningarna har anvints
Christens hojdmaitare, varjimte kontroll pid noggrannheten tagits & 1o st
ytor, varvid metoden befunnits vara tillfredsstillande. Angdende den
noggrannhet, med vilken formklassen bestdmts ur medelformpunkten, fore-
ligga dnnu inga undersokningar firdiga.’

De erhdllna formhdjdsvirdena ha utjamnats grafiskt efter olika aldrar,
och formhgjdstillvixten har uttagits fran de utjamnade kurvorna sdsom skill-
naden mellan formhéjdsvardena vid olika tidpunkter. Formhojdstillvaxtpro-
centen per ar vid 4o drs dlder hos bestdndet fés alltsi genom att taga skill-
naden - mellan formhéjden vid 40 ar och 30 ar, varefter denna skillnad
divideras med 10 och sittes i procentférhallande till virdet vid 4o ars
alder. Formhojderna uttogos med skillnad for olika bedémda boniteter,
men formhojdstillvixtprocenterna visade sig icke systematiskt avvika for
olika godhet & marken. Utrdknas procenterna, fis den gemensamma
kurva, som fig. 1 visar, dir procenterna idro inlagda med olika beteck-
ning for de tre olika boniteterna.

Jamforelsen & fig. 1 mellan forloppet av formhojdstillvaxtprocenten hos
norrlandstall resp. mellansvensk tall ger vid handen, att den period,
under vilken formhgjdstillvaxt &dger rum, 4r kortare hos den senare
tallformen, varfér kurvan hir blir mera brant fallande. Detta samman-
hanger med den kinda omstidndigheten, att hojdtillvixten hos norrlands-
tallen dr mera uthdllig 4n hos tallen sdderut.

I tab. 1 meddelas virdena & formhojdstillvixtprocenterna for olika
aldrar, sidana de erhdllits enligt den ovan angivna metoden.

Zab. 1. Formhdjdstillvixtpiocenter i bestdnd av norrlandstall.
The form-height increment percent in stands of northern pine.

i ° .
Besténdets 8lder i &r| 40 | 50 | 60 ! 70 ! 80 | 9o | 100|110 | 120|130 I40] 150|160
jAge of the stand 9| 1,35 | 1,15 | 0,95 | 0,80 | 0,65 | 0,55 | 0,50 | 0,45 | Oy40 | 0,35 | 0,30 | 0,25 | 0,20

Det vore naturligtvis av intresse att kunna meddela noggrannheten
av dessa siffror, men fér att fA en ridtt kontroll behévde man utfora
.exakta mitningar med hjilp av stamanalyser, och ndgra dylika under-
sokningar #dro ej verkstillda. En uppfattning om variationen fir man
emellertid genom att jimf6éra seriens virden med de formhojdstillvaxt-
procenter som beridknats for varje yta. Pa ytorna ha nidmligen utforts

! Det ir emellertid tydligt, att fér det #ndamal, vartill serierna uftagits. det €j spelar si
stor roll, om bed6mningen av formklassen #r exakt, d& den metod som nedan angives ej
sysslar med formhéojdsvirdena som sidana, utan blott med den procentiska #ndringen frén
=n tidpunkt till en annan. Om t. ex, formklasserna genomgiende vore avsevirt for lagt
“eddmda, skulle likvdl inverkan hirav pa formhdjdstillviixtprocenten vara helt ringa.
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okuldrbedémningar av toppskottslingderna, varefter varje ytas formhojds-
tillvixtprocent har utrdknats under forutsittning att formklassen hallit
sig konstant under den undersokta 1o-arsperioden. Hir komma tvenne
felkillor med, ndmligen dels okuldrbedémningens vanskligheter och dels
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Fig. 1. Formhoydstillvixtprocenter for norylandstall. Den streckade kurvan utvisar Juns-
soNs erfarenhetstal for mellansvensk tail.

The solid line: northern pine form height increment percent.
The broken line: pine from the middle parts of Sweden.

mojligheten av att formklassen dndrat sig. Dessa & de respektive ytorna
uppskattade procenter fi alltsd sdgas vara mera osdkert bestimda an
seriens vdrden iro. (Jfr den forut omnimnda uppsatsen).

Om .en berikning nu utfores pa si sitt, att for varje yta dels an-
tecknas den bedomda formhgjdstillvixtprocenten och dels med anvindande
av aldern pi bestdndet uttages det virde som serien i tab. 1 ger, si
fir man en variationskalkyl genom att studera skillnaderna mellan dessa
viarden. Medelavvikelsen for de ytor som anvints vid kalkylen ar
+ 0,29, d. v. s. att om vi for det qo-driga bestindet acceptera virdet
1,35 f6r formhojdstillvixten, sd borde detta rétteligen skrivas 1,35 +0,29.

Det var ju att vanta, att en timligen stor variation skulle forefinnas,
och man fir knappast siga, att den erhdllna felsiffran verkar avskric-
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kande, da det ju hidr giller avvikelsen i de enskilda fallen. Tydligen
mdste resultatet bli bittre, om uppskattningen giller en hel 8ldersklass
vid en stor taxering in di det som hir dr frga om enstaka bestdnd.
Det vore emellertid 6nskvirt om serien bleve provad i praktiken, si att
klarhet kunde vinnas om graden av dess anvindbarhet.

The Percent Increment of the Form-Height.

By SvEN PETRINI.

Concerning the regulation of forests we must take account of the addition
to the present capital by growing and we therefore need special investigations
of the percentual growth. The Swedish method, worked out by Jownsow, will
be shortly descrlbed as follows.

The volume of a stem or a stand is dependent upon three factors, viz.
the area at breast height=4, the height=/ and the form factor= F according
to the following formula

V=ddrF . . . ... ... ... .. (1)

The product FH is named the form-feight. 1f the volume of a tree on
two different occasions is 7 and ¥, the interval being 7 years, the annual
.growing percent will be

r—r. 100
|28 n
and we may suppose that percent being the same for = years in the future,
if we make our calculations starting from the volume 7. In general the interval
is taken=10 years.

If the percent increment of the factor 4 is=p, and that of the factor

FH is= pgz we obtain an equation

PI/—])J +pF[/+PA pFH ............... (3)
The last term can be neglected except in very young stands. p 4 is ascertained
by measuring the breadth of the last annual rings to the number of z=¢ and
by the use of a table or a graphical chart showing p; when ¢ and D are
known. pgy may be determined by estimating or measuring the increment
of the height supposing that the formation has not altered through the period;
or you make an analysis of the stems to get the real values. pzz also may be
read off from a table showing the values at different ages of a certain kind
of tree in some homogeneous district. The last method is the best way of
obtaining pzy, as the factor does not vary for different qualities of soil.
Jonson has already published two series of the form-height percent in-
crement from g4o—z1o0o0 years, adopted to pine and spruce in central Sweden.
In the present investigation I have worked out another series for the pine
of the northern Swedish type (Pinus silvestris *lapponica). In tab. I you find
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the figures and fig. 1 is a graphical treatment in order to compare the pro-
gress of ppy for the pine in central and northern Sweden. It is not at all
astonishing that the curves differ, for our northern pine is considered as a
special race and its range is well known as to its limits. The growing in
height of the pine in the southern and the middle parts of Sweden takes
place during a shorter period of years, and this is the reason why the
curve will be more steep here than it is for the northern pine.

The method of obtaining the percentual increase of the volume of a cer-
tain stand will then practically be the following. In the forest we have to
make an investigation of a number of trees and state their age, their breast-
height diameter (D) and the added breadth of their last annual rings to-the
number of z. From a table you get D? and @2 7 being the diameter »
vears ago. The area percent p, then is

100 2d?
pA:r—<I——ETﬁé> ............. (4)

7

The form-height percent (pgg) you find in tab. I or fig. 1, and the volume
percent Py =44 + pru

At last some words about the method used for obtaining the figures in
tab. I and about their accuracy. 53 sample plots in Visterbotten have been
investigated; their ages, heights and form-points are observed. Knowing
the form-point you get the form-class value and then the form factor. The
form-height values are ascertained and the plots have been classified accord-
ing to age into classes of zo years. The average form-height value of the
classes give a curve, from which can be read off the form-height at every
age above 30 years. The percents then are ascertained in such a way that,
FH,, — FHy, 100

£FH o
The percents give the smoothed curve in fig. 1. It ought to be observed
that even if there will be a biassed error in the form-point method, that fact
will not influence the amount of the percentual figures,

In order to get an estimation of the accuracy I have made the following
calculation. On each sample plot (= 0,60 acre, 6o—120 trial stems) the
form-height percent has been calculated by estimating the increase in height
during the last 1o years; the form-class is supposed to be constant during
that period. These form-height increment percents are not very well deter-
mined, as the estimation of the height growing is hard enough to carry out
when the trees are standing. All the 53 plots are then compared to the
series in fig. 1 and the differences are calculated. The standard deviation
is 4 0,29 percent, If the percent of a certain stand taken from the series
is 1,35 % you ougth to write 1,35 4+ 0,29. It is rather astonishing that the
variation is not larger of a single stand, and it is highly probable that the
result would have been very much better if we had been able to make the
comparison to the real values of the 53 single stands. Then we can ensure
that the result by using the series ought to be very good when applied to
a great forest or to different age classes when the material is large.

if you wish to get the percent at 4o years, you put p,, =






