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EiA?, ETEHY, KR, AR2BY, SEMES, KE

(1. AR JE R A SR EMOL WU, BRI BA/RIE  150086; 2. thEMO RIS BRSO R ML DI s, SBIRYT MR
150086; 3. iAol R AR BUE B iARREs , SN AR T 022150)

ZE: [ BEY ] HTHIE SRR B P B BUBARUR AR 2R, O IR PI2E R R 574 i B HUR AR M0
MRFR, HZERENPIRRERESE . [ FiE ] ERNZIE T HAE B 25010 XA R AR ik 37
142 32 20 m x 20 m [REHD, JAACHDIE . FARMAE ST T, DARVEMIAE B4 R g . 2 0T Logistic 17115
ABCRACIE T 430 S7 75 M AA 6 R R A ME SRR RN & A B AR, R TR AP . [ 48R 1 R AR
RUGH PR BE 45 = (AUC=0.826), ki [n] FNE A 35 i SRyt v A T HHUR A= I DGR 7, BRSBER A BRI, T
PR R R o B FEAS GG BERUIG AN, PRI PA B U AN . S . BeEESEa . Sehy . k. RS EEAIAR S
9 S [ AR A B 7 AL B SR R AR SR AT AR B 2 5 (P<0.05), M . BRESEg . efy . ARKAE Fbk o 45
JE 5 AP S R AR 5 4 R RIS B 22 5D, D R (R?) 43512 0.635 F11 0.685, HrRin2:
(RMSE) 4352 0.964 1 0.936, % bl iR, &M E Uk AR ED . MR E . MRS 9
B, RABCGERZ D, AR AR ARG R E . [FIRE, ARARARIA RS I slobR oy 25 BE AR, YRR
ERRERRMZIEZ, [ 80 ] P ERIE B RAERYE . F3eMmILE ko5 kAL, NVERBIAE AT,

T A AME B HORE I BR A ARAR A B T, A7 B T RARAR R .
REEIR: HIE ;s ARARAEE; RS VAL Logistic [mlH; Kod bt

FE 425 : Q968.1 SRR SRS A

L HUR PR 25 R G0 B LG o A e N
BETHHEE, YHA TS TR 5T REN %
RESE, T — FR & B I 25 S SR AR KA SE
T, MIMXT RGN EIYIFAL . 25 RIS5H . 48T
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TEZORE I, R HL 8 BB RN A A2 TR A
IREEA o R I s s e LR I,
M TP 2 B R A T[] 2D R AR 8 R - 2 —1,
i, E#7 1L % (Cephalcia kunyushanica
Xiao) 1) 1 3 bifi % V- 4k 1 7t = o &S e R
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AR IR 27 3 B Bpr0, XA B ST &
B, AR S b O SR IE A DO R,
AN, FEEMR AR A MERRE 2T A %
JEREhmEG AN, (HIRBIRE RS, BEE S m
HORAMERH R, EVSEIRM RN, ZRphrh
HEM RS S ARG A, 2hdkR
AP A E AR T i L R T e AR A e
Ab, BB 23 (8] 43 A5 X L % B A s
i, EEGA AR RERE AR A R, iR
T PRSI R Y B

by s B B A kR, FE D 2
(Picea spp.). ¥ t% (Abies spp.). ¥AB (Pinus
spp.) FIVEMAS (Larix spp.) ZE6T AN &, J2™
AR AR B R E ) IF H A a E
PRI AR E AR IR A0 1 B IE AN E
11 (Dendrolimus superans)', &M-#5 6 B A4 X}
T EBFMW G EmRZ R 2.5 x 10° hm?, #5K
AR AR 20 3.2 x 108 mU®, (K& 4y AUt ks
e Ve A B AR R OCEE R B, OB, W0
2 R FEPCR B 1S, A R FE TR A
XS IZEHATE P BN RIS S A
WAL, YRIAL TR0 B A PR BT, A Bl
G RARK 0t , KBRS, HEl, £XHx
HEW FLEPRGTBO ARG, R HA S P
G R PREE , MARMRE S B A B TR IR I AT 12
Nof BN TTAERRE G E AT T A A TR . AR
T B TR R AN A HB I R AMAT B R 1 X 4 B
HORAEFIBCR R, €A B IR kA s
HIE FARMAE BRI OCFR , AT U7 A8 6
PIFNEE & R A RGP bRk s

1 BrRRRE T %

11 HARRXIE

TIF 5 Ml s A7 T PN 58 1l K 2% 22 08 e Y MOl Jmg
(120°17'52"~121°40"19" E, 47°35'21"~48°37'50"
N), S 29 3.13 x 10° hm?, bk =%
83.7%, Mk 750~1 450 m, ZHLIX & K242 1%
INkEERE, FEWRA RBEGMEAE, BRI
I, ARKEEHMK, FFHRR-2.10C, £
Rk it 461.9 mm, JCFE I 87 d. XX H WL AE
Y160 Bl 214 J& 390 Fi, HAFERMEMMASR
Sy MALRRE , B AN A X6 TE ALY (Larix

gmelinii (Rupr.) Kuzen) fil ¥ (Betula platyphylla
Suk.), ¥4I K E Z 55 5 AR (Quercus
mongolica Fisch.ex Ledeb.). He  (Betula
dahurica Pall.), I # (Populus davidiana
Dode) %5, T 2 # K F % @ 45t & (Ledum
palustre L.), #i4 (Vaccinium vitis-idaea L.) 55 .
1.2 HFHgE

2019 4EFE S AR Jj Fr i Ak (R . L1
W, HFWe . IR TR MRS ) R4 TR b 3
AR B PR Ry BRAR T TR — 2 A B R A 1 45/
PEMAME R, TR A ix BRI /NEE, BELI
AL 142 20 m x 20 m A [A] AR R ) I B 9 A
Mo PRI . SR L el R B
] 43 V- B3 db 3 A AR dt 3, 337.5°~
22.5°f1 22.5°~67.5°) . PP Ry AT,
67.5°~112.5°H1 292.5°~337.5°) . FFHIE (P
MA I, 112.5°~157.5°F1 247.5°~292.5°) Fi
PRI (REdMPa s, 157.5°~247.5%), i rh
<6° (V). 6°~15° (). 16°~25° (#}) Al
>25° (BEdE). Behisr havhh . 35 B AL
1.3 BFAEFE

2020 = 4 AT A, TEIEHAA BRI Ry
FHT, RS, TR MR 4 ARG
FRPIE A B 2 BR SV I, 210 Bk, WEFR Hw
WA 2 LA A SR 5 HARS A i A E R 2%,
TERFRRAS B AR A0 PR A T (AL, SRR
FESLALRE P & S B, PRI HT 38 S0 Aok
e, FEl— 5% 15 ecm B &R E I . 4h B
i ERS, RERE 3 RidskMG 3 E g g, Jf
THERARIE, HEBNES: 3 KARWA R R LR, WELs
W, SRR S A AR . D R R A 1 i
. WS, ICSRAFEHIAR BT L AR AT
JESEMRHIAEE R L, MRG58 B SE A RO M
WHIE =5 cm MR PREIR AT 2],
1.4 HUERSH
141 W FREARLETFR IO HEIRRALH
L BMOARBREL, TR 20153

s=1 1)

A
X (), SHMATEE I(Bk-hm™), N K
HNRARREL, ASMFEMITE AL, AR5 AN

0.04 hm?,
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AT 142 S FEHL AL B R B, St kAR
B AR M 10 BRAY AR 1Y I I A B L4y e
B, THE SR IR T A T R R A
Mt (AR H I R B AR R ) B2, R s
T HRA KA SR A T RS E R T
G, R (0~20 %&-#K7"). 2 (20~40
BT PEE (40~T70 -BKT) . FHEE (>70 A&HET)
i,

1.4.2 =37 Logistic =124 % F|F —JC Logistic
LAY, KA b 2 A5 A AR I P T H R Ry 1R A
i, DVHE R 6 7o A AR, )
P REAEGL . WAL RIS ST Ry e AR R FR ORI H
T E W E AT RIS H (R 1), JRDEEL
PREL (0, 1) FHATE AL, HEgEitri g —14
Z5 H IR s R 3 (P<0.05), Wiz As AR A

SRR, RO, R, A

SR R R S, ROC 4R, If47

AUC {1 A0S B () TN 5 4% . —JC Logistic [#]

P HEA S R

OV

TeerTimn @)
2 (2) HEATHALAR R A R A BRI 178

B2 [ LR LA 2N

Pi=Fl(y) =

P; <
In =a+ Z Bix;
i=1

—F - 3)

X (2) F1 (3) 1, Py da AN B R R A B HE
Ry y AR, FORIZHEMPIEHIAE RS K
A, RS, KREA=0; x MHASE, FoRE i
A Z; B A HASE Y I H R4

F1 HMEMRWEREFHEE NS RE
Table 1 Each topography and forest vegetation factor of classification criteria
iH rE 25 H %54 Category hierarchy
Item Code 1 2 3 4 5
i H Slope aspect X4 P Flat 3% Shady slope 3% Semi-shady slope  -[H3% Semi-sunny slope  FH% Sunny slope
i Slope gradient Xy <6° 6°~15° 15°~25° >25° —
4 Slope position X3 %4 Valley 3 Lower slope 3% Upper slope 1115 Ridge —
FRMA Forest types X4 I Il 11 v =

e K m: X535 WE/m - Xe3 fi4z/cm: X753 AR -

Xg: HARTGRE: Xoi MRAPEE/ (FR-hm™?): xqo0 [: FEMRAGEM, 1. CAVEHHAA AR

AFTE - AR AR, T DAEHER AR FRE-ZE AR SR, V. A /D BVE AR PRI . DU ) A S 3 S5 R

Notes: Elevation /m: x5 Tree height/m: xs DBH/cm: x; Canopy cover: xg Herb coverage: xo Stand density: xyo. I: Pure larch forest, Il
Larch-white birch mixed forest with larch as the dominant species, Ill: White birch-larch mixed forest with white birch as the dominant species, IV:
Mixed forest with a few larch species.The independent variables in the following models refer to Table 1

143 FHEF EZpM A TR FEIEMH
EHRAM 126 MR, W4 BAR R T4
HAbHE, FIHHRZE 225087 (one-way ANOVA )
PRI Hl T FI AR 1 0T 7 A B e R AR R 5]
FEFIH LSD #iseit T 2 E A . SR EgE L LA
PRIE L A B TE 2540 A R 225540k
FIFHBCEACENE T KRR P P54 B U L A
AR AR, DI FARARAL 0 10 [ 2 40
ABRARE R, o, PR AR R DAFE AR AL

0, 1) AT mAL B, filan, ¥R =N (1,0,
0). F¥wE& N (0,1,0). FIEREN(O,O0,1).

AR 2 LA E 5224 (0, 0, 0), JFHF A B e AR Y
e, i, BAEEEEN R —EA ()

EZRWSEL, 18518 0, JFE W2 v A
¥ (P<0.05), #iiitt/rik5 7t Logistic [H T4 AH
Ao BRI AN

P, P
y; = by + Z Siinbi + Z b (j) x x; (4)
1 Jpr
K@) by AR, B ST

*&%Ekﬁiﬁ; 507"77%'5%[, 64,@?‘7%55/‘]&&{5,

bk jUH kZEBAMRE, (=1, 2, ..., m; k=
11 21 LERR} r); &%%%Q%E@ﬁo
Oijn =
{1 , S PR R A 58 0T E PR kS H IS
0, 5
()
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J7 REARARY i BENLIHER ) 96 N EEA R UL A 1
B, F4r 30 ARSI AL EE ST A EE iz A R
KR RT3 FPTFH o ARG B R 0 R H HR e R 2K
(R?). ¥k (RMSE) S ALEA T, LW
FE B T REERIRE B . ASBF5E T Logistic 7l
IHBA . ROC k. HINZ T 223t f 2 8 AR
1£ SPSS Statistics 26.0 H5¢ 4, RIS T &
A e AN Z gk mIe, Eid

Forstat 2.1 5¢ 5., Bl #1414 A1 22 8 >k H Excel
2010 %4

2 GRS
21 EMMRERZEERSTME
I ) AR R AR 5 B X6 A B R A e i

(P<0.05). 3 2 b & 1 o] 9 &R B A 2 50
(3) M3 ENEY .

®2 EMREREZERBMMITER

Table 2 Estimated results of the Dendrolimus superans occurrence model

i H *(H

brfEiRZE

Iltem Category IE[UHE%@ S.E. e # S e
‘#& Constant — -4.344 2.184 3.956 0.047 0.013
1 -1.521 1.561 0.950 0.330 0.218
2 -3.165 1.208 6.861 0.009 0.042
11 Slope aspect (x;) 3 -2.733 1.303 4.399 0.036 0.065
4 -2.630 1.223 4.625 0.032 0.072
5 0 — = = —
A i [ Herb coverage (xo) = 0.110 0.029 14.329 <0.001 1.116
i KESHR
Note: Category refer to Table 1
Ply =1k = 22 BT TR MU T I HAE K MR
1 © o g ’ =

1 4 @~(~4-344-1.521x1-3.165x,,-2.733x15-2.630x14+0.110x6)

R (6) W, TEITRATE HR AL TR BB A AR
AR, RATERB MR, FE FAR TR R
B, K&AEAERIE ., AUC N 0.826, LRl N
0.717~0.939, iR T2, Fghs, REEE:
= (1)

1.0

0.8 |

o
o
T

U
Sensitivity

o
~
T

o
N
T

o
T

AUC=0.826 (0.717 ~ 0.939, 95%Cl)

0 02 04 06 08 10
-5
1-Specificity
B 1 FEMMEHRLZEEBER ROC Mk
ROC curve of the occurrence probability of
Dendrolimus superans

Fig. 1

=21

TEVEHAS T HUR A2 1) 126 D REHB Y, I8
B U KA B 2 B MUY R AR PR 1Y) B 3 R
M (P<0.05), & 2A B, V&mHaE RS %)
B B L, RS 4 i W b
(P<0.05), ¥l 2B K, 4T R R T %
2% Wy RN b (P<0.05)., 1K 2C FilEl 2D &
N, TENAATE PR LA B 3 2 A AR N 3
£, HAEEH<900 m M & A 4 i % 2 Tl
$%>1 100 m AYEEHD (P<0.05), &l 2E B, B
JEFE 60%~70% ke, HUEE E/ DT 540 3 5
ARG G REHL . K] 2F W, EM S ERT
1200 #k-hm™ [ RE Hb A8 3% /0 F 55 4 3 4 kar
AR BIRE L
23 ETHEMFHREHNEHREREZEHE
1A

W32 3 & AR A ZIAK @), 17
BN PR R R A RO S MR R T Y
P, RN
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g 3 g =1 ab b
Q Q
Hedr H 2
KL e
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02t £Q
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0 0 1 1 1
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Valley Lower slope Upper slope Rldge 1000 m 1100 m
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E F
~5F __ 5t
£ z
&4l a &
g 5 g &
@ Q
e 3t H &
¥ gt
=32t =g
] ]
=41 £
0 : 0
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HAE Y Herb coverage MRS/ (FR-hm2) Stand density

TE: ARVNG FRERRAN R I FIAR AR B P 745 7K P[] 3 A B R R AR B0 22 57 ik 3% (P<0.05)
Notes: Different minuscules represent the significant difference of the occurrence quantity of Dendrolimus superans at P<0.05 level on different

topography and forest vegetation factors

B2 hEMARREREI R RE R R EHENFN
Fig. 2 Influences of topography and forest vegetation on the occurrence quantity of Dendrolimus superans

)= 4717~ 1132 - 2558, - 05485~ R 5 UGN TR 3L ST HAE 2

1.125%4 + 1.699%; + 1.401xy, + 0.945x,— M -

0.083Xs; — 1.105X5, — 0.537 X5 — 0.863%,+ BB TR, B

0.068x,, +0.119x45 — 0.001x5 — 0.059x— In(y) = 2.633 — 0.656x,, — 2.266x,, — 0.336x,3—

0.050x7 + 4.506xg + 0.382x9 — 0.001xo 0.944x,, + 1.862x,; + 1.301x,, + 0.948x,3—

() 0.794x5, — 1.178x3, — 0.681x55 + 2.021x5 — 0.001 x4
I SRR Bl AR RERIMR AR Y (8)

MR B3 (P<0.05), A2 V& A B HUL A4 TN B U R AR BRI  B PR B

B e 1 (% 3). Z . WEBEFRREM, HECRRZ B (£l
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®3 BHEAMRHMEHEETFHHEELESNESE
Table 3 Quantitative scores and significance of each
topography and forest vegetation factor

x4 XBETHHEALESMEEME
Table 4 Quantitative scores and significance of
key factors

SgE| FH 35 p gE| FH 35 p
Item Category Score Item Category Score
1 -1.132 0.205 1 -0.656 0.428
2 -2.558 <0.001 2 -2.266 <0.001
Wi Slope aspect (x;) & -0.548 0.093 7 Slope aspect (x) 3 -0.336 0.286
4 -1.125 <0.001 4 -0.944 0.001
5 0 — 5 0 —
1 1.699 0.028 1 1.862 0.010
2 1.401 0.025 2 1.301 0.033
Y  Slope gradient (x,) i FE Slope gradient (xy)
5 0.945 0.148 5 0.948 0.134
4 0 — 4 0 —
1 -0.083 0.625 1 -0.794 0.225
2 -1.105 <0.001 2 -1.179 <0.001
Yihi  Slope position (x3) Yihz Slope position (x3)
& -0.537 0.083 3 -0.681 0.028
4 0 — 4 0 —
1 -0.863 0.155 HR P /% Canopy cover (xg) — 2.021 0.008
2 0.068 0.895 M2 g Stand density (x40) — -0.001 0.020
FRMAEHL  Forest types (x4)
3 0.119 0.827 #HE Intercept — 2.633 0.008
4 0 — VE: KHZSHE
Note: Category refer to Table 1
3 Elevation (xs) — -0.001 0.187
M i Tree height (xs) — -0.059 0.458 e N R —
* 5 EMRERLEHEERITFNIER
% - - - -
-V D ) - JHae ke Table 5 Evaluation index of the occurrence quantity
HBIAEZ Canopy cover (xg) — 4.506 0.003 model of Dendrolimus superans
7K 75 [ Herb coverage (Xo) — 0.382 0.812 N WA FR AR
‘ R Evaluation index
o3 5 Stand density (x10) — -0.001 0.030 Model
R? RMSE [P
HEE Intercept = 4.717 0.033 .
BT 0.685 0.936 <0.001
*: REHZRE
Note: Category refer to Table 1 8 0.635 0.964 <0.001

BRI TR R R, RSP,
RO 25 ERRAR, RIS B R R RS 2 3 2
(3 4).
2.4 EMHREHRE A HEEIWNRIGTIEMN
R (7) F1(8) 1) R? 43 %12k 0.685 #i1 0.635,
RMSE 433124 0.936 #1 0.964, H.[WIH75 % %
(P<0.001), B 2 ABIAIAESTTEE, H 5 /> Kkt
DR 1] Lk 214 30 i R0 AR AARAR AT A 4805 500
(% 5).
FIFHEAL (8) THEAFBIA S Iy AR g 7 AT 4%
30 AFEHL Y T AT HUE AR RO TN, 5
DIMEAE FEAE, 47 6 ANREHLAG P R B s ) -5 s

TEFFHRAR, HEZRHEEFFH RN, 5
D1 SRR %8 80.0% (141 3),
3 it

e 1) FNREAS 55 B2 DR GE KOS B vl v A
HURTR A A BN 1 (35 2), Bl MABASE 2 B3
G BRI SR AR 3L, v AN B R R AE MR A
WraE N X R KA IR EE A T A AT U Y
B R R A R REE AEE N S TR
P AP K oA, TR P R S5 A i
BEANER, T IAE TR0 2 AR A AL E B
(Dendrolimus  sibiricus) #1 Kk ¥ # F 0
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® [— y=0.861x+0.385 R=0.888 P<0.001  -* e llIIEE S ey S N TR IS A7l p A SY e
st %/&/ A AE TR LA A A 50T (7 2C). 70T
P ,/o HUA & AR BCRAEHES/N T 900 m FEHE B 2 T
3, J2:90 HEEKT 1100 m A9 (] 2D), Sl e T
<3 75 WA B SROOH IR BE A 3 PR AR, SRR
TSy B, mEQRE RS TaFE R, WS
I JERPEAA R AN B A R I, HX BRI
ol ( EZR HEFBUIRIARIET: ) ™ E P &%
S e 0 ° PEE BN 400 m A2, BEART 11°~13°0

In (True value)
T AN FRIRE A ESFN, BRNFRREESFN, HEN
FORPRESGEFYR, WA IR E R E TR
Notes:The hazard level within the red line indicates extremely mild,
within the blue line indicates mild, within the yellow line indicates
moderate, and the hazard level outside the yellow line indicates
severe

B3 EMRERLZEHENTNESZNE
Fig. 3 Predicted and measured occurrence quantity
of Dendrolimus superans

(Dendrolimus pini) FWFFE & B, 5 2= 5 i /b
T 328 o8 1 R A B 2 A X T SRS T A A
B, SR RUEA TR & BTS20
WCRT LA, BEE Bz, ARS8 DX v A
B RBR RN FFLLE T, T3oh, BT BEXHZ
F R AR E R ARAR FT RE 20 i 1 fin F S
MR, IR B RS T (R A B TR S R
PR, JF HA AR R I R AR A DIAR N 9 =y
P, R RKEEHE AN TG . A58 b &AM
KA AUC {E K 0.826 (&1 1), 5 TFER&RT
RG22 W T i Vi A B U S AR A Y AUC B AH
P BRI, AEXT T Kumar 58P g5y i 37 AL 2L i
(Laspeyresia pomonella Linnaeus) 4= ¥k 434 il
BRI (AUC=0.94) LA Jz S R A5 20 X = B A B
(Dendrolimus houi) & 4= X Tl A %I (AUC=0.93)
BEAI, X AT REf TAMI SRR NI A, 2SR
JEBUN . ikt 2 E AL MR AR B W, A
T FINRG B2 23 Z AR, INRELE G 5 I . KL
FWRZARNER, BAMK R REs it — P4

BRYE ) FIRLA TG RSN, BOREARg . Seh, EK
FRIUBR G342 P AL A2 5 i 7 P 6 e e A e 1) G
o Hir, B EORYE A B HU) e A B D
% 5% & AT L (Dendrolimus punctatus) HHF
FRMERL, BEERE, MRN/NEMEARE
e, HEAABFREIEH T AR LS, il

LY AT 0, AR B KT 1 200 BR-hm™2 B
(¥l 2F), V&mtaE A kA S b, i HA R
FETS RS SRR AS MR Z M) JE i 35 25 5%, B B8
i A5 B e U4, mT B B T REAR A AR P X
PR3 BH AT IZ AR BE B RO [ Y, s
SEVEM A BRI E, KBSk —
OO, SR, ASHIESE b PR AR S IR
FRMZ R R R AR . IXRT RESZ T URE HIINE V%
A ZH Y A I AR BT R, & A Rl X3 s 2R
FEAMGIE ] AR BT 5 AN RIS B B A AR
ITE S =3 A

TERCEAERL (A7) b, el em . SR
GG e, AR EERIAR G 9 BEIX B A R
o, FmtA TR B A AR B AR A B A v e
HIGZ, = 0B EE AR KA, i RO H
# i 2 HEAATE T X S, XA R T AR e AT
REJISZ IR rh ORI BCE S, 30 KUX S /A TR
B R B AR MRS NP, RIS b X
MR 9T & B, BLEAN B L (Dendrolimus kikuchi)
KAt WA A BE B BE I ms BA ARG S R —
B IR AT BRIH PR T AR AR R 25 ek o

FETRI AN I 7 T8, W E IR B IR
FHATHONE Az, SR, XA BRI R
THRIREBGES . A BRI RV, 2B
JER 76.9%, HWI3 Rk mEg e, K
M, TS50 2 /09 10 4RRY Ui BRI, A
WF7Tis AR AL EE T gy Ry, RS R4 v FLY
T BRSO B TAEMERE . H SIS S0 A5 5 AF 4R
AOAE M HE B0 T O 22, U HOR 0 H 3 5 v A b 1 93
I A B S G2 R (AR R ST T ST b R
HEFRR R, O T B i 1 e i e 4
P (I AET R A 87.5%, AWFFE N 80.0%. FEHH
U SR 7, R B8 - 48 o b o) 5 A T 1L
RARERIFEIR, A AT REBE S T £ A G0 E A
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Effects of Topography and Forest Vegetation Factors on Occurrence and
Population Size of Overwintering Dendrolimus superans

HAN Da-xiao"?, WANG Qian-xue'?, WANG Shuo'?, JI Hao-nan'?, CHAI Lin-qi*, ZHANG Ji-Ii"?

(1. Harbin Research Institute of Forestry Machinery, National Forestry and Grassland Administration, Harbin 150086,
Heilongjiang, China; 2. Reseach Center of Cold Temperate Forestry, CAF, Harbin 150086, Heilongjiang, China;
3. Forest Pest Control and Quarantine Station of Chaoyuan Forestry Bureau, Yakeshi 022150,
the Inner Mongolia Autonomous Region, China)

Abstract: [Objective] The objective is to explore the influences of topography and forest vegetation on the
occurrence probability of overwintering Dendrolimus superans and clarify the relationship between these
factors and the occurrence quantity of Dendrolimus superans, which will provide scientific reference for the
prevention and control of the infestations of this pest. [Method] Factors such as topography, forest vegeta-
tion, and the number of larvae of Dendrolimus superans were investigated in 142 plots (20 m x 20 m) of
different forest types established in the main distribution area of Dendrolimus superans in the Great Xing’
an Mountains. The binary logistic regression and the theory of quantification I were used to establish the
models of the occurrence probability and quantity of Dendrolimus superans, respectively, and the perform-
ance of these models was evaluated. [Result] The discriminant accuracy of the probability model was rel-
atively high (AUC=0.826), the slope aspect and herb cover were the key factors affecting the occurrence
probability of Dendrolimus superans, the occurrence probability of which was the lowest on shady slopes
and was the highest on sunny slopes. The occurrence probability increased with the increase of herb cov-
er. There were significant differences in the number of Dendrolimus superans in the stands with different
slope aspects, levels of slope gradients, slope positions, altitudes, herb coverage, and stand density
(P<0.05). The model of quantification established by the five factors of slope aspect, levels of slope gradi-
ent, slope position, canopy cover, and stand density had little difference in fitting degree from the model
established by the full factors. The coefficient of determination (R?) of them was 0.635 and 0.685, respect-
ively, and their root mean square error (RMSE) was 0.964 and 0.936, respectively. The model of quantific-
ation showed that the occurrence quantity of Dendrolimus superans was the least on the shady slope and
the most on the sunny slope. As the levels of slope gradient increased, its occurrence quantity would de-
crease. The occurrence quantity of Dendrolimus superans was the most on the ridges. Similarly, with the
increase of canopy cover, or the decrease of stand density, the occurrence quantity of Dendrolimus super-
ans would increase accordingly. [Conclusion] The study revealed that Dendrolimus superans were prone
to occur on sunny slopes, flat slopes, and ridges, which should be the focus of prevention and control,
which forest management practices such as replanting, thinning and regular weeding could help restrain
the population growth.

Keywords: Topography; Forest vegetation; Great Xing’an Mountains; Dendrolimus superans; Logistic
regression; Quantity theory
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