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Abstract: Sanpling survey is the key technology and methodology in comprehensive monitoring of forest reources
In this review, hisbrical background of sampling theory and development of forest inventories are presented
Application and research status of sampling methodology and technology in forest inventory in China and abroad are
analyzed and revieved, which includes ssmpling with probability proportional o frequency or  size, sampling

based on ramote snsing and sampling for rare population Finally, both development trends and sme problems of
sampling methodology are discussed

Key words smpling, forest inventory; ramote sensing rare population

19 ,
1 L l
: : (Sam-
ple Tree) (Sample Plot) (Sample Point) 11

1] ’
: A.N. Kiger ' 1912 Bowley
© 2008-07-15
‘ ” (2006BAD23B01) “ 94g” (2006 - 4 - 34)

(1983—),

, , : . Email: gjbei-
jing2007 @ sina cam

*



102 22
1900 1920 ,
) ) , 20 30 ,
30 , Neyman
, 1921 1963 , llvessalo
) 4 (1927 1942 1956 1962 )
Neyman 20 (National Forest Inventories)
) ’ (De" ,
sign-based Theory)
[2]
Hansen Huwitz 1943 (L ineplot) ,
Howitz  Thampon 1952 ,
3]
1955  Godanbe 1932 Schu-
, , macher Bull ,
) , 1934 M udgett
( ) Geworkiantz
(M odel-based Apprach) , Godanbe Girard
Cas=l 2] Gevorkiantz , 1942
(Ratio Es Schumacher  Chgpman
tmator) (Satial Kriging) 4]
M atern 2 20 40
Mandallaz Kangas Gregoire 20 '
, (2]
(5]
, , PPS ( Sampling with Probability Proportional t
, , Size) Bitterlich 1948
, (Bitterlich M ethod) ,
( Grosenbaugh)

12

20



1 : 103

1942  Jesen'” (Sampling
with Partial Replacement SPR), 211
( ), 1947 Sott , ,
, 1974
,1959  Bickford (1) i
, ; (2)
1962 Wafe Cunia , ,
, 1963  Bickford ,
SPR , , )
(8]
20 , )
) (o]
, , (D endrolimus punctatus
21 tabulagfom is Zhao etW u)
(5]
(6]
1953—1962 , 212 ,
) ( ) 1
( )
1957 1977
10 ( ) ,
1977—1981 , ,
, 2003 4 3 km x4 km , 1 50 000
, 41 5 , 5
£6.10] (] (Pinus koraiensis Sieh et
' Zucc ) ,
; 2] (Bootstrap
2
)
) [13]
(
) 213
21

[14]



104

22

(Cunninghamia lanceolata (Lanh ) Hook )

- 400 m*
. [16]
3
[17] ,
214 ( )
, [18]
1
. [19]
[20] ,
4
; (2)
( ),
) H
22
1943 ,Han<en Huwitz

[5]

[21]

[15]

PPES (Samplingwith Probability Proportion-
al o an Estimate of Size) 1963
PPP (Probability Proportional o Predic-

ton), 3P 20 70
, 22l 3 HPS
( ) | PPS( ) , 20

90 3 ;
1957
"
1 (20 ’
, 4 ()
(2] (Larix
, gnelinii (Rupr ) Rupr ) ,
[26] ,
! SP 1 1] 3P
(D) &
, 12 () 1988
1 [28] ’ 1
[29] ’



1 105
(5]
23 )
[40]
70 ,

, ;90 , (UNDP)
[30] 13 ”

1946 )

1955 ; 1999—2003

24
[1] [31] (38 )
= ()
’ ’ ) ]
(34]
PR(PPS Ramote Sensing )
, PR 241 (ACS) Thampon'®!
PPS, RS (Reamote Sensing) 1990 “ Adaptive Cluster Sampling”
[35]
[36] '
1[37] l
1 ( ) 1
) (28] l
13 331 13 38" , ,
2006 , Piemaria HansenHuwitz
, (HH)  HowitzThampon (HT)



106 22
Roes:h[42] “ ”
ACS , )
31 ezl
, ACS Talvitie '* ,
ACS , ,
3700 hm’ , : , :
ACS 4
[44] [45 - 46] [53] ,
[47] , ,
, , (541 Buffon
[48] , ’
’ (L ine Transects Sampling)
, [49] 1906
, Gnss
[55]
242
(Strip Sampling) '
’ (Narrow-strip M ethod)
' ( ) ( Snooth-by-eye M ethod) ( Parameter
: M ethods) (NonparanetricM ethods) '*!
[55]
Shiver ) , 4
' , Gates
, Stefman - Fourier ,
(L ine Intersect Sampling) , ,
y [57]
, , , RRM SE (Relative Root M ean Square Er-
Canfield™”’ or)  RB (Relative Bias) :
20 60 ,
Eseen o ’
( 3



107

(1)

(2)

(3)

PPS

(4) “ 38

“ 3Su

[1] . [M].
, 1985

[2] Annika Kangas, Matti Maltana Forest Inventory M ethodology and
Applications[M ]. New York : Sringer, 2006

[3] CochranW. G Sampling techniquesiM ]. New York : W iley, 1977

[4] Philippi T Adaptive cluster sampling for estimation of abundances
within local populationsof lov-abudance plants[ J]. Ecology, 2005,
85(5): 1091 - 1100

[5] , . M].
, 2007
(6] . M]. : , 2005
[7] . [J1.
1974(3):31- 36
[8] .
[J]. ,1995(4) :5 - 36
(9] .
[J1. ,2001(2) : 42 - 44
[10] : [J]. , 2002
(2):13
[11] . [J].
,1989,17(2) : 84 - 87
[12] , .
[J]. ,1993(1):1-7
[13] , . :
[J1. ,2003(2) : 41
[14] . [J]. ,1989, 4
(3): 11-23
[15] , ) . [J].
,1992(2):18- 21
[16] .
[J1. ,1993(3):35- 36
[17] .
[J1. ,2006(2):9- 11
[18] s , .
[J1. ,1995, 8(5) : 483 - 488
[19] ) . [J].
,1996,20(2): 44 - 48
[20] [J1

,2001(  ):42- 43
[21] : [J]-
,2003,17(3):31- 33



108 22
[22] , ) [J]. 211 - 218
,1995 (1):63 [41] Thanpon SK Adaptive cluster sampling [J]. Joumal of the A-
[23] , , merican Statistical Sociation, 1990 (85) : 1050 - 1059
[J]1. ,1997,17(1) :1- 4 [42] Roesth FA. Adaptive cluster sampling for forest inventory[ J]. For-
[24] , , est Science, 1993 (39) : 655 - 669
[J]. ,1994,14(1):34- 38 [43] TalvitieM, LeinoO, HolopainenM. Inventory of gparse forest pop-
[25] , . [J]. ulations using adgptive cluster sampling[ J]. Silva Fennica, 2005,
,1997 (4):130- 132 40(1):101 - 108
[26] , s .. 3P [44] SnithD R, Conmy M J, Brakhage D H. Efficiency of adeptive
[J]. ,2005(3):38 - 42 cluster sampling for estimating density of wintering waterfowI[ J].
[27] [3]. Biametrics, 1995 (51) : 777 - 788
,1990(3):23- 25 [45] ConnersM E, Schwager S1 The use of adaptive cluster sampling
[28] [J]. , 1998 (3): for hydmacoustic surveys[J]. ICES Joumal of Marine Science,
57 - 59 2002, 59: 1314 - 1325
[29] , [46] SnithD R, VillellaR F, LemarieD P Application of adgptive
[J]. , 2004, 19 (6): cluster sampling o lov-density populations of freswater musels
16 - 18 [J]. Enviormental and Ecological Statistics, 2003 (10): 7 - 15
[30] , [47] , , .
[J]. , 2006 (4) : 61 - 64 [J]. ,2000,26 (6): 617 - 620
[31] [J]. [48] ,
,1996(4):17- 21 [J]. ,2007,43(11) : 132 - 137
[32] ' . [J1 [49] )
,2001(1):43 - 45 [J]. , 2009 ( )
[33] [J]. [50] Canfield R H. Application of the line interception method in sam-
,1998,23(4):19- 20 pling range vegetation[ J]. Joumal of Forestry, 1941, 39: 34 - 40
[34] , . PR [J3]. [51] Per-Anders Eseen, Ulrika Janson K, MatsNilson Forest edge
,1999(1): 26 - 27 quantification by line intersect sanpling in aerial photogrephs| J].
[35] [J]. , Forest Ecology and M anagament, 2006, 230: 32 - 42
2000, 25(5) : 15 - 17 [52] ) ) [J3].
[36] , . ™ ,1998,3(1):68- 73
[J]. ,2000(2):1- 3 [53] ) ) [J].
[37] [J]. , 1998,18(2): 73 - 77
,2001,20(1):62 - 64 [54] s , (L ISL ine Intersect Sampling)
[38] M 38 [J1 ( ) [J1.
,2004,24(2):60 - 64 ,1998,20(3) : 376 - 380
[39] Piemaria Corona, Lorenzo Fattorini  The asessnent of tree row at- [55] , , [J].

[40]

tributes by stratified wo-stage sampling[ J]. Sringer-V erlag, 2006
(125) : 57 - 66

DavidL E, SoottD R, Robert C P LIDAR-A nev tool for forest
measurements [ J]. The Forestry Chronicle, 2006, 82 (2):

,2003,22(5): 127 - 130
[56] Thanmpon SK  Sampling [M]. JohnW iley and Sons, NC, 2002
[57] ,
[J]. ,2004,25(6):6- 9



