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A GEOSTATISTICAL ANALYSIS ON SPATIAL PATTERNS OF
Anoplophora glabripennis IN POPLARS '

Li Youchang Xia Naibin Tu Quanhong Luo Yeuging Wen Junbao
t Beijing Forestry University. Heijing. 100083, China )
Abstract  The spatial patterns of eggs. larvae and adults of Anoplophora glabripennis
(Motsch. ) in four types of poplar forest in Qingtongxia. Ningxia Hui Autonomous Region were
studied by using geostatistics tools. Geostatistics allows the usage of quantity and locatien infor-
mation simultanecusly to qualily the spatial pattern ol insect population. The results indicate
that the quantity of eggs and larvae had evident spatial dependence in all plots. The dependence
range of eggs and larvae varied from 20~40m and 28~ 170m respectively, The local spatial con-
tinuiey varied from 0. 26 ~0. 47 and 0. 14 ~0n, 55, The adults showed a randem distribution and
had no spatial dependence in all sites. Analysising the parameters of variograms at different grid
sizes. It was found that within seme limits the dependence range didn't change with grid size;
the sills had significant linear relation with grid side length and the local spatial continuity had a
exponential inerement with grid side length, Comparing the spatial covariance, lag correlogram
and variogram. we found that the spatial dependence ranges and spatial discontinuities for eggs

were very approximate. As for larvae., some were approximate , some were not. The ranges and
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spatial discontinuities for adults differed greatly in three of them. This suggests that the vari-
ogram. spatial covariance and lag correlogram should be synthesized to find out the spatial de-
pendence range and local spatial continuity correctly.

Key words . Anoplophora glabripennis. geostatistics, variogram, spatial dependence.
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Fig. 1 A typical variogrem

plhy =

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

396 ¥ & ¥ B 17 4
=128, 834+ 49. 0FEHR" (1 —oxp
sopl ¥=120. 2632472 92815° (1 —exp 0 (44 p 4. 70204))  R=0.94I5
(=—3"3/40. 15059} R=0.361R Ch
200 5 e o ° 190 Ll L]
~ 18O “o 4 - 18D
=
= (60 EEN
o 160
120 Frbe asue & 150 ! _L#%IES“I: "
IS B I . J
716 20 30 10 56 ¢ 70 A0 b 20 30 40 S50 B0 30 ay
him b 3t )
3 = 4R, 24964+ AR S495RT 1 —eaps — 3 2200'_ = | 368, 6RE+-B15. 447" (1—cxp
QUF A/23, 37012 R:ﬂ-BJHSO ) . ! (--3"4/40. TR765)}) R:D.ﬂ“ﬂﬁg . @
a5 o . 2050 - . ) . e
1400 -

wih)

TR0

B P4 C Sue © 1500 f£¥ D Sie D

sl TN R W B E— M0 o1 L1

16 20 30 4 50 60 30 AL 10 20 30 40 —5% 50 70 R/D
afm) Atm)

Mz TEEAXTHNERHRE
Fig.2 Variograms for A. glabripenniseggs in different sttes

%,
HHEHBP XGPS AEREEE A RKF M ARE. TR . TERPK:REEER
EEARENE . KRRy TE. . FRUNERFR.
212 REHEMHTERMAEN B EER 4m < dm WES B T RRRB SR 44 HA T Bl 2
M3, MEIELLEN . FEMA BB FHX AN ENE A& LU RY 28~ 46m ., G ([
FEHHRER 0. 14~ 0. 43 fEH C e B MM H & F R, Rk nh X4 g o
BEELS TEEER, HTE ) MTFREEFH ) A L MR RRENER  EHER
BEHATMHEETE E:HRED PHEREYE THHFN T EEE EAERFEMAF NS ERER
WHEEEWMEE. BTG EEEERE S 0. 55,

HHEEHAESHESER AR R TE o . FE. TEFH P RAT T EHER
HEFTE MBI T F R REHHER M.

213 ESAbTRMASE BLEARNIn<XimMEF . BRNTTFRAHASFESFRAMTERRLN.
BE 4.

BELFUEH - EHEABD PREERMERMARS HER ST RE. CTNEZAB S AL
FEHLAY. EREMC PN TERMANEXRBTRUBRERSAF IO, T SXTHHARFHRL
HER HEHERZAERY X . GAEMMEA MNEEAEBTE . ATERAR A AT ERX
MYHERT2FE.ARER LA R ESE, AR PR ER R R N TR
B B 24y,

2.2 TEERSHIRIBRER

| HERESRE - HRAGUS AKX NTE end) A ERE T RHTH A RSB
TR THERMEN. O F SRS EMH TR, SRS HXEM. DR RETAL ST
W R AR ETRTT REMLE.
221 FEROTRESEAESANELE MTREF AT RSP TR HSE:ENORXFET
e HHREPNER 1P,

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

4 47

FREF AHAHEXFHIEZE R BT ERR

£ OO0 http://www.cqvip.com|

397

14, =6 354267 +4, 954557° (1 —oxp
- L—3" A4S THESI) g—U. U1
121 e ?m
-
_E—’—“-u—;ﬁv—'_

A =34, 7150546 0624277 ¢ I—exp
430 c_arh/2R BADISI) R=u. BOAI
42 .

w o o a
L a i~ ™
= — o E °
S 3 o
. HE A s A B Sue R
v H ! 1 i : ! L
~ 151 1 1 1 L
I 26 3 Ay 5u 60 70 AU 1 20 30 49 S B» 70 Ap
Glmi Aim)
7 - 70, 00526 4 86, SE497 71 ) —exp
19) v A RPSYZL LIS AT (L —enp L0 —ATA/18S.BT160) R0 9036
s| (—3Th A 6782955 =17 1
9. b v.1730 o
- 130} e o P
bl o o 120 °
! = cogot— T 1H0- : o
o nuf” e @ . . vy % o
™ 60 ] Y0}- o
' o M C sae C a0k Ve ¥4 D Site D
hu: - - L U S
U 20 W 4 A kb o AL e 20 W AU Sy B0 7D AD
him?} ki
33 TREWEX400E8TE RS
Fig.3 Vanugrams for A glutrpenms larvae in different sites
0 ggs_ P =0 07057 -0, UUKAAZ" 1] = eap 1oy 71319877+ 1520. 703" {l—exp
0. 076k (—ATASSBE3I3RY) A =L n3as q [ (THAINE0R0EY) A= 1335
0, 072 o ., AL “
4. 068 L P ° 0. 85 L ® o
= 0064 ° ° LS AL L T o
X 0. 06D ° o’ o 0.75 - ° °
0. 056 ° 0 55—
U.052) yrym A Sre A . MRS s
u. lHB. X | N , L%k 0. 55 3 . | ; 1 n ° 1 |
L I1U 20 30 40 Su 6L 7y Bu 10 2¢ 30 A0 Kb By 74 RO
him) A im)
F= 0. WUSZ2Y6— b, WMAAS (] —exp . ¥ =80 33538+ 1 24. 90467 ¢ | —oxp
(= A" R /471, 2084)) R ==, 504U (=34 /7T 1049813)) g—0p.
w0 e &4 8284
o o0
_ E“,i'.t"a 43 & n i o nu °c
T 0085 42 O =5
-~ Du‘? 35|_ Do e
. Cad
[(RHO 20% 2
oo*? #Mf  #MDSKcD
i Cane ¢ % ite
G045 *Eﬁ . 1 H 181 1 " . ,
26 4L Bu oAy U0 20 10 20 2w 4p 5 BU 7B Ap

d(m)

hum)

M4 REHE RS BT R
Fig. 4 Variograms for A. glubripennis adults in different sites

LI o ST ER, LE S5,

MBS WL L B/ BB M AR B — P E MR R B R
RAHTERB AN, HEETEMETRDT ERRAMREYN. ARBASHTUEERHBEMN
TEN R R0, T 5 M E A TR T X, B R BT ENEEEREA AHERELKS


http://www.cqvip.com

398 £ F £ #t 17 %
%1 FERATEEMNTRBSRAEN
Table 1 Parameters of variograms for A. glabripennis eggs at different grid size
RHAND 8 a REWHC. EalEs CuiS s
Size (m®) Range MNugget Sill Nuggei
2™ 2 34. 1240 §2. 2801 43. 5022 0. 7459 (. 2548
Ix 3 40. 1110 A7. 0798 139. 5774 0. 6239 0. 3761
44 40. 1506 120. 2632 1%3. 1514 0. 6225 Q. 3775
345 41. 0840 141. 8825 250, 8267 0. 5657 0. 4343
66 319. 6276 145. 0287 314. 7B5Y 0. 4607 0. 3393
77 40. 1213 183. 8928 405, 2552 0.4538 0. 5462
B8 26,4941 —15. 2056 456, 5234 —0.0333 1. 0333
9% 9 25. 7598 —134. 9270 551, 2080 —0. 2448 1. 2488
h TSR % AT H RN AR ATEE, Ny
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7E 75 [ a3 57 43 7, B T L8 RO EE B A B S
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WE s T EL. EE SR D SHEMNE I T e 2
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Fig. 6 Relationship between grid size and sill
of variograms for A. glabripennfs eggs
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Fig- 5 Relationship between grid size and range
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Fig. 7 Relationship between grid size and local spatial

continuity of varwograms for A, glabripennis eggs
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Table 2 Parameters of variograms for A. gicbripennis lurvae at different grid slze
#-E:fkd‘.(m!) TR ) BgwH ) ;ﬁ(&‘) €./S 1C./5
Grid Size Range MNugget Sill
exz 38. 3511 3.6388 5. 2134 0. 6980 0. 3020
Iw3 40. 4893 5. 0950 8. 4919 0. 6000 0. 4000
4x4 45. 7969 6. 3543 11. 313% 0. 5616 0. 4384
5x5 38. 7761 6. 8698 14.5718 Q. 4714 0. 5286
84X 6 32.0254 6.5294 18.4148 0. 3546 0. 6454
77 27.2636 2. 3308 20. 3349 0.1148 0. B854
8x9 42. 6955 16. 2962 31. 1284 0. 5235 0. 4765
9x9 20. 9202 —14. 0215 31. 2143 —0. 4492 1. 4492
a8
35
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~ ~ 25 =—3. +3. 88208 ¢
Essl Epl &=0.9m1--
H 15
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24 o s
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Fig. 8 Relationship between grid size and range of

By XFHEERMBMEESHFTFRIHRXE
Fig. 9 Relation between grid size and sill of variograms
variograms for A. glabripennis larvae for A. glabripennis larvae
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