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ABSTRACT

The study was conducted to discuss the theory and practical application of point sampling method using
Spiegel Relaskop that can reduce time and expenses with efficiency in field work for stand inventory. An
example of the analysis for real data was given to help practical foresters easily compute basal area, number
of trees and volume per hectare even though the theory of point sampling technique is relatively difficult,
Also, a SAS program for personal computer and the handling methods of pocket calculator were provided to

easily use the point sampling technique in data analysis.
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Fig. 1. Selection of trees in point sampling.
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Table 1. Horizontal limiting distance by DBH class for BAF [, 2, 4 m? in point sampling

DBH Horizontal Limiting Distance im} DBH Horizontal Limiting Distance im)
‘cm? BAF 1 BAF 2 BAF 4 icm’ BAF 1 BAF 2 BAF ¢
6 3 2.1213 1.5 44 22 15.5563 11.0
8 4 2.8284 2.0 46 23 16.2635 11.5
10 5 3.5355 2.5 48 24 16.9706 12.0
12 6 4.2426 3.0 50 25 17.6777 12.5
14 7 4.9497 3.5 52 26 18,3848 13.0
16 8 5.6569 4.0 34 27 19.0919 13.5
18 9 6.3640 4.5 56 28 19.7990 14.0
20 10 7.0711 5.0 58 29 20.5061 14.5
22 11 7.7782 5.5 60 30 21.2132 15.0
24 12 8.4853 6.0 62 31 21.9203 15.5
26 13 9.1924 6.6 64 32 22.6274 16.0
28 14 9.8995 7.0 66 33 23.3345 16.5
30 15 10.6066 7.5 638 34 24.0416 17.0
32 16 11.3137 8.0 70 35 24.7487 17.5
34 17 12.0208 8.5 72 36 25.4558 18.¢
36 18 12.7279 9.0 74 37 26.1630 18.5
38 19 13.4350 9.5 76 38 26.8701 19.0
40 20 14.1421 10.0 78 39 27.5772 19.5
42 21 14.8492 10.5 80 40 28.2843 20.0
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Fig. 2. Graph of imaginary zones proportional to
stem basal area.
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Table 2. Number of trees computed by DBH class for BAF 1, 2,

2)%E. 19934 6H 211

4 m? in point sampling .

DBH Number of Trees DBH Number of Trees
{cm) BAF 1 BAF 2 BAF 4 {cm) BAF 1 BAF 7 BAF 1
6 354 708 1415 44 7 13 26
8 199 308 796 46 6 12 24
10 127 255 510 48 6 11 22
12 88 177 354 50 5 10 20
14 65 130 260 52 5 9 19
16 50 100 199 54 4 9 17
18 39 79 157 56 4 8 16
20 32 64 127 58 4 8 15
22 26 53 105 60 4 7 14
24 22 44 88 62 3 7 13
26 19 38 75 64 3 6 12
28 16 32 65 66 3 6 12
30 14 28 57 68 3 6 11
32 12 25 50 70 3 5 10
34 11 22 44 72 2 5 10
36 10 20 29 74 2 5 9
38 9 18 35 76 2 4 9
40 8 16 32 78 2 4 8
42 7 14 29 80 2 4 8
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Fig. 3. The external structure of Spiegel Relaskop.
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scale of Spiegel Relaskop.
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Fig 5.

Measurement of horizontal distance using
Spiegel Relaskop.
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Fig. 6. Diameter distribution for subcompartment
“Ba” of compartment 124 .

Table 3. Frequency of trees tallied by sampling points in subcompartment “Ba” of compartment 124 .

Sampling Point

Species 1 2 3 4 5 6 7 8 9 10 1 12 13 11 15 lowl
Larix
leptolepis 16 14 9 15 10 10 12 9 13 13 17 15 16 12 11 192
Gordon

Table 4, Number of trees tallied and number of trees per hectare by DBH class in subcompartment “Ba” of

compartment 124.

. DBH (cm)
Species 1 8 17 1 16 1B % m g  Toal
Larix  ceeeemeeo i Number of Trees tallied v rormororooor oo
leptolepis 2 1 12 32 % 4 3% 11 1 1 192
Gordon
Larix  ceeereeeeereeneineiinaeiein s NUMDeEr Of TTEESs PEF DA «r-verevrereeeomrrerereerereasrernissons
leptolepis 8 11 89 177 225 129 88 22 2 1 831

Gordon
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Height curve for subcompartment “Ba” of
compartment 124,

Fig 7.
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Table 5. Frequency of trees species tallied by sampling points in subcompartment “Ma” of compartment 123 .
. Sampling Points -
Species 12345678 9p10g11 2134516781920 O
Quercus mongolica Fisch . 1310 7 57 214 1 314 6141815 621121520 203
Tilia amurensis Rupr. 4 4 2 1 11
Sorbus commixta Hedl . 1 3 2 2 212 2 3 1 19
Acer mono Max . 1 1
Acer palmatum Thunb, 6 2 1 9
Kalopanax pictus Nakai 1 1
Prunus sargentii Rehder 1 1 2
Fraxinus mandshurica Ruph. 1 1
Ulmus japonica Nak . 31251 12
Fraxinus rhynchophylia Hance 211 4 1 1 2 4 2 22
Malus sieboldii Rehder 2 1 3
Potamogeton distinctus A Benn. 2 4 21 11
Pinus densiflora S. et Z. 1 1 1 3
Maackia amurensis Rupr, et Max. 211 2 3 4 2 1 16
Phellodendron amurense Rupr, 1 2
Morus bombycis Koidz, 3 3
Populus davidiana Dode 211 2 6

Total

16 1516 13 17 16 14 17 15 18 19 15 14 18 16 12 23 13 16 22

Lo
™o
<
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Table 6. Number of trees per hectare and frequency of trees tallied from 20 sampling points by DBH class and

species and in subcompartment “*Ma” of compartment 123,

DBH:icm:

Species

6 8 10 12 14 16 18 20 22 24 26 28 30 532 31 36 38 40 42 43 50

----------------- Number of Trees tallied from 20 sampling points oo
Quercus mongolica Fisch, 1 6182192321811 9113 1 21 4 21 203
Tilia amurensis Rupr, 1 1 201 1 1 1 1 11
Scrbus commixta Hedl, 306 2 3 21 2 14
Acer mono Max, 1 1
Acer palmmation Thunb. 1 1 2 1 3 1 9
Kulopanax pictus Nakai 1 1
Prunes aygentii Rehder 1 1 2
Fraxinus wandshuwrica Ruph 1 1
Uimues japonica Nak. 1 2 12 2 2 2 12
Fraxinus rivvnchophnlla Hance 4 4 5 2 1 2 1 3 22
Mafus sivholdii Rehder 1 11 3
Putamogeton distincius A Benn., 1 2 2 4 1 1 11
Pinus denstflora S, et 7. 1 1 1 3
Maackia amurensis Rupr. et Max, 35 4 L2 ! 16
Pheliodendron amurense Rupr 1 1 2
Morus bombyels Koidz, 1 2 3
Populus davidiana Dode i 31 1 6

Total 210 20 35 273932374024 121017 4 3 4 1 4 2 1 1 325

................................ Number of Trees per Hectare - coveoooveerierriiiaiiieans
Quevcns mongolica Fisch, 36 37 625652313841 2010 7 82 1 11 2 11 407
Tilia amurensts Rupr. 13 4 4 6 1 1 1 1 31
Sorbus commixta Hed!, 1724 6 7 2 2 62
Acer mono Max, 2 2
Acer palmatum Thunb 13 8 12 3 7 2 46
Kalopanax pictus Nakai 2 2
Prunus argentii Rehder 2 1 3
Fraxinus mandshurica Ruph. 1 1
Ulmus japonica Nak. 5 8 2 3 3 2 1 24
Fraxinus rhynchophyila Hance 342521 6 3 4 1 9
Malus sieboldii Rehder 4 2 2 8
Potamogeton distinctus A, Benn. 5 5 4 6 1 1 22
Pinus densiflora S. et Z. 1 1 1 3
Maackia amurensis Rupr . et Max, 18 20 11 2 3 1 54
Phellodendron amurense Rupr . 2 1 3
Morus bombycis Koidz. 8 4 12
Populus davidiana Dode 1 211 5

Total 26 8 1191438 90 5957502511 813 3 3 2 1 2 1 1 1 783
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Fig 8. Diameter distribution for subcompartment
“Ma” of compartment 123.
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compartment 123.
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Table 7. A SAS program for the analysis of data obtained by point sampling tecnique using Spiegel Relaskop .

1. OPTIONS PS=55;
/x4 ARE @ Aol 55
2. FILENAME IN "A : ~DBH .DAT";

FAA QA4 £ s

5 A gk

/%A DRIVEo| DBH.DAT2.2 = a5 o] 9lx DATA FILES £2i4 oltcix/

3. DATA A
/% 8ol 4

INFILE IN;

#+% DATA FILEZ «12-% DATA SETal Al # &%/

4. INPUT COMP SUBCOMP POINT SPECIES DBH ;

/*DATA SET A9l W4 o|&
3 £4 (POINT),
5. DATA B.SET A

43},

2] % DATA SET A& u4H(COMP), i}
*F (SPECIES) A7 (DBH)9 o8 g7t Helsio] A& wh*/

49 SUBCOMP),

/*DATA SET A2l a5 5 2% DATA SETql Boll 2113l ulectx/

6. BA=1(3.14/40000) * DBH*DBH

(A FRURAE Adshd H2g w4 BAol Mg/
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10.
11.
12.
13.

14.
15.
16.
17.
18.

19.

. DBH=DBH-1;: DEBH=ROUND(DB

TPH=1/BA ;

/4ol AT sheigol olsted ha 7 £4F A4 F TPAS] Ags/
TPH=ROUND(TPH, 1) :

/xs%doz A4 ha o £4F

T ooX

2

/e ZA, ZAS] FnA7 FEE 2om Febo R Halx/

PROC TABULATE DATA=B:

CLASS SPECIES DBH : VAR TPH :

TABLE SPECIES ALL, (DBH ALL) * TPH* (N SUM> :

RUN ;

JaAA B Hated £54, AHER 24sol 45 A% S} ha o £5E A4z B2
b/

PROC TABULATE DATA=B:BY POINT ;

CLASS SPECIES DBH ; VAR TPH :

TABLE SPECIES ALL, (DBH ALL) * TPH % (N SUM) ;

RUN ;

JkSieh B BE FLHMUE A4l ek

PROC MEANS DATA=B:NOPRINT N MIN MAX MEAN SUM: VAR DBH BA TPH:BY
POINT :

OUTPUT OUT=C N=N MEAN=DBHMEAN BAMEAN TPHMEAN SUM=DBHSUM BASUM
TPHSUM :

/s FaAad, SdA, E4ol A dE, s AW, P, AS TLAH P AdsAuar 2 A
5 FUA7E ¥ chab o] 3 Wfol WG W=, #F, FAE 42F 1% N, DBHMEAN,
BAMEAN, TPHMEAN, DBHSUM, BASUM, TPHSUM $e32 DATA SET Coll ##gtci*/
DATA D:SET C;

21. BABAR=N/TPHSUM ;| DBHQ=5QRT (BABAR * 40000/3.14) .

/*DATA SET C#] w§¢ 42% DATA SET Dol A% & 583% 4704 guig 372
43S Asachx/

. PROC MEANS DATA=D: VAR DBHQ
. OUTPUT OUT=E MEAN=QUADDREH ;

/%% A HTS A7l WS QUADDBHo o shol Albxich/

24, FILENAME IN1 A NHT DAT":

32.
33.
34.
35.

36.
37.
38.
39.
40.

DATA F INFILE IN1 ;

INPUT COMP SUBCOMP POINT DBH HT ;

k4T RAe 9del 41xacl 4Es5)of oi= A DRIVEe HT DAT FILES ¥¢ sh4 DATA
SET Fol 4£24 & o DATA SETe] w82 2xdchx’

. DATA G:SET F;

LNHT=LOG{HT) : INVD=1,/DBH .

. PROC REG DATA=G ; OUTEST=H .
. MODEL LNHT=INVD ;
. RUN

'*DATA SET Fe| &8 43% DATA SET G o #23% % IntHT)=2 DBH !9 w&% 24
LNHTS} INVDS ol202 atScth AASH In(HT) =b,+b, DBH 9 43148 #ixts ol o3}
A4s 248 & 2 A7E Hol q4gchs/

DATA1;SET H E;

QUADHT=EXP(INTERCEPT) * EXP(INVD/QUADDBH) :

PROC PRINT DATA=1: VAR QUADHT ;

RUN

[xmbEd RES F3
DATA J;SET C1I;
F=0.4;
V=N%QUADHT*F :

PROC PRINT : VAR V N ;

RUN ;

/%ha o AL ALY F ha v weiHs @l 2 23S 2edcha/

Abeted A7k

i
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