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Straight-line intersect sampling with comprehensive

forest resource monitoring
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Abstract: Line intersect sampling is an inventory method for rare populations using unequal probability sam-
pling with replacement. For ecological management, the formula to calculate total volume, density, and mean
and total number, as well as to of fallen dead woods estimate precision, variance, and the estimate interval
was systematically deduced. Then, straight-line intersect sampling was applied to the inventory of fallen dead
woods in the fourth small section of the first section of checking method in China. The effect of different tran-
sect length on inventory precision was discussed. The best transect length was determined to be 50 m taked in-
ventory time and precision into consideration, for which the total volume of fallen dead woods was 536.85 m?,
the volume density was 27.53 m*-hm=, the total number of fallen dead woods was 5 887, and the sampling
precision gained was 90.05% (with a reliability of 95%). These results could provide scientific and practical ap-
plications for ground plot designs with comprehensive forest resource monitoring. [Ch, 7 fig. 4 tab. 19 ref.]
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Table 4 Number of log and its estimation of different transect length

1R 28880 5%
A

10 20 30 40 50 60 70 80 90 100 m
1 1 1 3 5 5 6 7 8 9 10
2 2 3 3 3 6 7 7 7 7 8
3 1 2 2 2 2 3 4 4 6 7
4 0 0 1 1 1 1 2 3 4 4
5 0 1 2 2 4 5 5 5 8 8
6 0 0 3 5 5 5 7 7 7 8
7 0 0 3 5 7 9 9 10 10 10
8 0 0 2 3 4 4 4 5 6 6
9 1 3 4 4 4 6 7 10 10 10
10 0 1 2 4 4 5 6 6 6 7
11 1 1 2 4 5 6 7 7 7 9
12 1 2 3 3 3 3 5 5 6 6
13 0 0 1 1 2 3 3 3 4 4
14 0 1 1 1 2 2 3 4 5 6
15 0 0 1 2 3 4 6 8 9 10
16 0 2 2 3 4 4 4 5 5 5
17 0 0 1 2 3 3 3 3 3 4
18 1 1 2 3 3 3 3 3 3 3
19 0 0 0 2 3 3 4 4 5 5
20 3 3 3 3 3 3 4 4 6 7
21 1 1 2 2 3 3 7 8 9
22 1 1 1 1 1 1 1 1 1 1
hX 13 23 44 61 76 89 104 119 135 147
fifiiH{E 5012 5750 6 575 6 461 5 887 5384 5571 5040 5417 5341

S & 7000 -

gl = 6000 |

bl fswm/ﬁ/kw\n\VA\vﬁhﬂ

E :-;‘ 4000 |-

; i‘f 3000

§; :;‘: 2000

-E = 1000 -

2 ) I S R TR R N N S 0 R [ [ S| [N [TRTY A (S
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
WA K % /m R <5 /m
B4 BAERILZTAMGITHESBREK HS5 BIAREFHEMEIHMALREKEMN X AR
B X A& Figure 5 Relationship between total number of dead tree
Figure 4  Relationship between total volume of log and and transect length

transect length

—BHETE, SRTAEHUAR B A RENL AT BSE SRS 2 SRR AN QIR B4 AR e
PR A S R R BRI AL TS AR — s T R, XA R R AR AR



572 /AN - N N = 2012 4F 8 J1 20 H
ﬂfg 35 160
=30F % 140
& 25| =120}
20 | ¥ o
B o o S0
i 0 X 6ol
=10} = sl
oSk = 20}
’ﬁ 0 1 1 1 L 1 | 1 | J 0 | 1 | 1 1 1 1 | ]
=10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 9010
2 K /m M /m

M6 HAEREELMEKENEF

Figure 6 Relationship between volume density of dead

H7 HABRFHREAEXHKEXAZ
Fiure 7 Relationship between numbers of dead tree of

tree and transect length dead tree and transect length

BT FE I AL ARG Ak 1 A EHEAT I, AR BT SO RSB, BRI SR RS R AR e
MR B, AR B X AT T8 L 9 52 i m] g — 2P RS

U ART T, Bk RS R AR KR . T IR LR BT 5 0K B 20 A R0, SR TR S5 K i
WK VAT IR AR, [R] I IS 0] R FH 22 [ e Al Ao 2 4 Al B 00 8 e 1) 9

AWFFE TR 05 1 FET RIS XIRE AT, o0k A DX sl i H Al 2R PR 26 28 ) 80 A 1) 9 £ B AR R K
JEJEAS 50 m BERE I F 90.05% 4% A X5 ST

S 3H

[1] GREGOIRE T G, VALENTINE H T. Line intersect sampling: Ell-shaped transects and multiple intersections [J].
Environ Ecol Star, 2003, 10 (2). 263 - 279.

[2] GREGOIRE T G, VALENTINE H T. Sampling Strategies for Natural Resources and the Environment [M]. Boca Raton:
Chapman & Hall/CRC, 2008: 279 - 326.

[3] CANFIELD R H. Application of the line interception method in sampling range vegetation [J]. J For, 1941, 39 (4).
34 - 40.

[4] WARREN W G, OLSEN P F. A line intersect technique for assessing logging waste [J]. For Sci, 1964, 10 (3): 267 -
276.

[5] MATéRN B. A method of estimating the total length of roads by means of a line survey [J]. Stud For Suec, 1964, 18.
68 — 70.

[6] BROWN T K. A plannar intersect method for sampling fuel volume and surface area [J]. For Sci, 1971, 17 (1): 96
- 102.

7] CHEVROU R. Inventaire des haies [J]. Rev For Franc, 1973, 25. 47 - 53.

8] HANSEN M H. Line intersect sampling of wooded strips [J]. For Sei, 1985, 31 (2). 282 — 288.

de VRIES P G. Sampling Theory for Forest Inventory [M]. Berlin: Springer-Verlag, 1986: 242 — 279.

10] BATTLES JJ, DUSHOFF J G, FAHEY T J. Line intersect sampling of forest canopy gaps [J]. For Sci, 1996, 42 (2):
131 - 138.

NELSON R, SHORT A, VALENTI M. Measuring biomass and carbon in delaware using an airborne profiling LIDAR
[J]. Scandinavian J For Res, 2004, 19 (6): 500 - 511.

KT, B, w2 B Ao & BUR I8 A 9 2B A IR [ ). AR UMk K222k, 1999, 27 (2): 60 - 64.
LIU Suqing, HONG Jiasheng, PENG Shikui. The principle of line intersect sampling for surveying stand volume
[J]. J Northeast For Univ, 1999, 27 (2):. 60 — 64.

XS, BN, 28 Lol 5 SR IR R A5 IR 5T [T, TEPE A K524, 1998, 20 (3): 376 -
380.

LIU Suqing, HONG Jiasheng, PENG Shikui. Line intersect sampling and surveying on linearshape object (road net,
forest belt etc.) [J]. Acta Agric Univ Jiangxi, 1998, 20 (3). 376 — 380.

[13] RS, A, BOR%. MM BRI & L 2K [T]. 8244, 2005, 25 (1): 158 - 167.



5529 B 4 BN B2 TR A R T AR AT R £ 5 W v 1 573

YAN Enrong, WANG Xihua, HUANG Jianjun. Concept and classification of coarse woody debris in forest ecosystems
[J]. Acta Ecol Sin, 2005, 25 (1): 158 - 167.

[14] BF, WAFEE. B RGP RORIEA B AR KL RE [V ], B2 A= 452441, 2001, 12 (2): 309 - 314.
HOU Ping, PAN Cunde. Coarse woody debris and its function in forest ecosystem [J]. Chin JAppl Ecol, 2001, 12 (2):
309 - 314.

[15] XU#EE, sk T, Wi HALARFERMA KK LR T IRELT]. A ML AT, 2004, 17 (3): 25 - 28.
LIU Huiying, ZHANG Siyu, JI Xia. The soil and water conservation function of coarse woody debris [J]. World For Res ,
2004, 17 (3). 25 - 28.

[16] B ER, RFLE, BARM, & HIEAFGRARKKSCESIIEE ] A4, 2002, 20 (1): 12 - 18.
ZHAO Yutao, YU Xinxiao, CHENG Genwei, et al. A slighting tache in field of forest hydrology research: hydro-
logical effects of coarse woody debris (CWD) [J]. J Mount Res, 2002, 20 (1). 12 - 18.

(171 DA, TCHRIL BRARGE IR Z5 5 MO AT 52 504 [ ], WITLARSEBE 54, 2008, 25 (6): 803 - 809.
LUO Xianxian, KANG Xingang. Progress in research on the comprehensive monitoring of forest resources [J]. J Zhe-
Jjiang For Coll, 2008, 25 (6):. 803 — 809.

[18] du CROS R T, LOPEZ S. Preliminary study on the assessment of deadwood volume by the French national forest in-
ventory [J]. Ann For Sci, 2009, 66 (3): 1 - 10.

[19] WOLDENDORP G, KEENAN R J, BARRY S, et al. Analysis of sampling methods for coarse woody debris [J]. For

Ecol Manage , 2000, 198 (1/3). 133 - 148.



