B & B
10k 240 REMOTE SENSING OF ENVIRONMENT Vol. 10, No. 4
1995 £ 11 A CHINA Nov., 1995

RERBENAEBESRE
F RN R=
£ 4 %

(WWRKEXEFREEIBER TrE 250100

i  ®

CRRMERFRFANFER LE 200062)

W B REESERILE, AXERBREFNHHEMLS N S MER, HERSLIERH
FRTBATTRNEN . HRERVLBREBENE,HERQERIK, 5500m LHE K,
BEASNERHESIRRMRHELZZR IR N SEGERKEHET LY, 630om 4K
HEEEFER, AFXEEE, HERXHELBPE, MRS RHBINFTET LTI
ERTHESERLESRIE. L, BN HBRRHESEE EBIOHIN KN, Xeth A
MAEERFIE S E R IERENN B R ERET BN,

R FAE R, G IERE , BIBIS AT, IR IR

MEBRRFHEMMNEZEZH, REGENE 602 ARPUMHZIREL RER
ERBEEY, REFEERATREHERERNER EF . ERFRZ—, BHiR
FMWRBFOBRMR EERBAIMEA R TM BE>Y, 80 £RL%, GEREAEN
ML ERBERREGAEBBRIA, RN REE RSO ERME L, EHEE
RE4H > BV 1A o T 008 T 5 S5 AR MR 3 % BR MR 1 S M RO B 2 M 20 BRI O TS SR B R
Ui (5 BAOBERTR, TR0 HAUBOLIE B R AU H B, RGO Y6 B 52 78 PR b ik
ARINERB Z—o  Rock™| Boyer™ Miller™ xEsia"? R4k R EDHWAMA 45 F &
WHA, RURE(EEZHANFLE, RRBE TESRY H, KRR ERRS %
RKEBIMAR M 4K & BIFR, LFR 0 KBRS,

AR ST 7R R0 TSR PG R AL ARG SRR R BEAT T PR AASE 15 B8 O T 3 T R
TRAAPE I SRR & BB, X BTSSR s AR AT T RHE S BRI, A T I s AAM 52 4%
HERENZHREEXDONEREERLIEEHTCSE, HARIREREERT
ERIATIIR MR R E R T IRERE B,

*ERERAPMPESEHIE, KE4,BE-SAKRSMT H/IAE TIE I B,
D #EHn%. JRBSEF; KEDBRNOEESHE L $AE2EBREAZHRABIE, 1989,
2) RERS, BU—GHESEMRERNBRITE. I $LELEEREATHSRXE,1991,

R R 1994 11 B2l BBl Reg: 1995 A1 B4 18



%43 RYEKE: BRERABLFORBKLESHEBREEX 251

1 kB

L1 R RARREREEHNS

LRT 1991 £ 4 A 26 HEREBETHELFRRMAET, BETAETLURLSHE
J6HS, BT R BRI, OB R B XX KRR B E S, ETRMER, LhibA
#IR 150m, YFBE 15°, BRik 10—15 £, LHAT, REBEERZ, BL 5.6 RRERBEIE
o MIBIGHIRE, Db O BE, S SRR AL, B A RO S B e 55 00 1847, 6
RRBHEFNRE SN S5 R, LEERESRE D. SRR 0,1,2,3,4:

0%: EMEBRFEIAHBEEEER,MBERES, HHERG6; 1% §R
HHESE 1T RBAFE, HH RO R &, WBERER, HHEZE; 2

K. BHRHMTHE 2 AARBRIE,H -31——% SRR RERE A , BH R R BT, A B A TR

BEEHHEBRERTRGEE; 3% SRINTEE MU LRERHE, 7 L—F

SBR AL W ERE, B, A R RE; 4 % A g DL SRR A, 4t 3

ERESE, AHERFERERE, BITACRELET., REgH &, RELEE
Eo
1.2 MEFH*
HENE NENELEIBEREZRIWYLF 1012 5L E LRI ST RS
B 4—5 REH-RE—RIEAUEEIR, KFHRE, F PIS-A HE&LE LK URE
400—1038.75nm JFRBENK I E, LR 512 LRI B REEE
2%, MEEHE, JiED#HE 2.50m, #ip 20°, MWEN APHRTANT 30°, FHiEK
HARNBEREETARARE, B SHEERLARE/N, BARED 30%
HERWUE OCENELHOFH R, TOENRE /NN REERERAL00%
WEHRBH &K, & 721 ROIOERE T2 BIIE 663nm A1 645nm LMY 74 3% B Dy, 0
Dys, HTABERHZR . b &R C,.C, L& & C,7:

C,(ug/g) = (16.89 X D¢y — 3.58 X Dgs + 0.23) X V = G
C,(ugl/g) = (17.63 X Dgs — 3.60 X Dy, + 0.18) X V = G
Cuglg)=C,+C,

A, VA SREBRESAER (o)), G AR ESTE (2.

2 FESEMRE

21 pRRHRE

AR (680—800nm)ii R A /BH TS E R, M ENEB G RBAOEZIN
BEJ7, UL ML A R RS ES BB E RN, HMEREENSRERE W, &
AFWEMAIHWAHBRLO(BLHET 4 MAONBR T, BRI RFTES &,



252 ® & OB R CRUE

EREHmRN RS ER L RMRR - ME I, AR RSCE R R RN,
R(l) = R:, - (R:' - Rog)

2
_ G-y
2

60

50 X e 20°

HFERE Ry \Rogdog 0 IANMFIES
B, il 1 fror, Hf, R, &T
ANX BRI, R, HNLIE
REE, 2, & R, MUHEK, o
AR EGRBERE 1, <%,

S
S
i

R HRER
8
1

~a
S
[

10~ 7 XK

2, - d =2 +o
’ Arp 0g
L R B RFE BRI R 35 R Ko
M1 REmEER R sfsens 22 ERETESRESRONE
Fig. 1 The curves of reflectance, and Gaussian %*1%%#%%@%%%&@%

Model for Pine leaves demaged by pine moth S ES, O] S S i 4 2R gl R 3
TIEL MR A RSB —M FRIEMR, EMKEOTHES &:

@ MBEEHEMELRE: Riso(550nm LHIREH); Re(630nm LHIRSHHE); R(L
AR EMRI A E); 2,,(500—680nm 55 =] WL IEIK S 4F 5T gt K)o

@ M—Br FEEMERE: Dip, (FTIER ST AT BE A LI 415, 33 R % B
—BrRBEKE); D (TR RHEEBRRRTHEASE, 3 Ri%ER—B S8R/
E)5 Di, (LRX—HFHERKE); 4, (LRX—-PIBOERKEXMBERDS S
(LAX—Mr FHE B E),

5 AN ZEFRMRREEE RS TR SHE X NE | iR, —BRBHESRE
B L WA 2 Bron, HEHHAKBHRER S NMEESRNRERFTES R &
AEEE C, WX 1 Fino

3 BRAEEFRGEERE R 2T

@ ELINRRHE R, TEZIHAFREHEN, SHHORBERRERY, &
A1 &E LEL, R, MRERENMEGHZER, TERRN 2 EERNSEE X,
KRR (0 ) ERE 1 KZH, R, T (0.105) 50%— 4% R, BELE
(0.227) B9 46 %, XHBIEEMBRAEE T ILERERREN, 38 R, EFHB ML, X*
MEREBREHAREBIFEFENN, FIABLIMRR S HERRESLOHERERER
FRESFEWAELI T LIRS FER RO 6 ERETHY,

@ RssvRo 53 AR SRR RO I AR K IR B 5 3, R S R S BOE B K,
FINEREREH, X ESHOMM,AHHEERSE C, BEE 1 &tk 0 &FEH,
BETHEES, X5/ R MNEZELFIZE | AORRENZE 1 RIZE + HOHE
B EFAN Ry BITFE, ZF | AHBFRB SR 0 B8 BB T EMWBINT I 2548, 12
AL I R SRR BAME R BN  ROBHRER R, 53 2 AR F



%44 REAE: REAGENLERTSESRERBRIER 253
1 RERBESSEHEISBEHE FEERERZY
Table 1 Mean parameters, standard errors and variation coefficients
of the pine leaves, damaged by Pine Moth on 5 levels
¥
% B} Rgso— | Rsse— R A
g& %l E R:, Ro Rsso Ruo :z: :So R:g'—Ru —R:—: (n;:f)
e 0.500 | 0.0554 | 0.1080 | 0.0697 | 0.0383] 0.0526| 0.4449 | 9.41 553.36
0 8 | IRHEE 0.090 | 0.0158 | 0.0272 | 0.0212 | 0.0082) 0.0155| 0.0775 | 1.80 5.30
ASEAB | 0.180 | 0.285 [ 0.252 | 0.304 0.214 | 0.295(0.174 | 0.191 0.00958
S 0.394 | 0.0522 | 0.0998 | 0.0709 | 0.0289| 0.0476| 0.3421 | 8.09 556.97
1 10 | tRMEE 0.051 | 0.0141 | 0.0205 | 0.0166 | 0.0126] 0.0161| 0.0501 | 2.39 4.05
TREAK | 0.1290.270 | 0.205 | 0.233 0.435 | 0.337 | 0.146 | 0.295 0.00727
e 0.333 | 0.0536 | 0.0922 | 0.0715 | 0.0207| 0.0386| 0.2790 | 6.47 558.56
2 15 | tRifEE 0.041 | 0.0120 | 0.0172 | 0.0142 } 0.0068] o0.0101| 0.0387 | 1.50 5.11
SRR | 0.123 [ 0.224 [0.187 |0.199 | 0.330 | 0.261 {0.139 | 0.232 0.00915
SEXE 0.272 | 0.0588 | 0.0834 | 0.0737 | 0.0096] 0.0246| 0.2129 | 5.17 561.13
3 12 | kpdEE 0.064 | 0.0229 | 0.0238 | 0.0224 | 0.0096] "0.0167| 0.0553 | 1.88 5.42
A | 0.235|0.389 | 0.286 | 0.0303] 0.999 | 0.679 | 0.260 | 0.365 0.00965
SEHE 0.272 | 0.1354 | 0.0931 | 0.1325 |—0.0394]—0.0423] 0.1367 | 2.05 637.50
4 9 | WiEE 0.065 | 0.0316 | 0.0382 | 0.0380 | 0.0117| 0.0222| 0.0574 | 0.446 16.79
ARAK | 0.239[0.233 | 0.411 | 0.287 0.298 | 0.524 | 0.420 | 0.218 0.02634
3 D p, . Dypr Sipr
z Loy g 0,001/ o.olgiz/)‘nm )"’l 2'“ lpr 0.05;/ 101—6/ /C‘:FE
o 4 (am) (nm) (am) am | 150m? | HE/8
E¥HE 1.783 —1.119 | 687.89 716.26 723.51 10.064 | 2.476 | 1276.1
0 8 | R 0.901 0.503 1.60 1.48 1.10 1.741 | 1.497 | 193.4
FRRE | 0.505 0.450 0.00233)  0.00207| 0.00152| 0.1730] 0.6046 0.1516
S E 1.789 —0.922 | 685.20 712.44 713.88 7.100 |—0.263 | 1483.1
1 10 | 3RifEZE 0.646 0.310 1.08 1.13 6.12 1.143 | 1.226 | 439.6
RAK | 0.36] 0.336 0.00158 0.00159] 0.00857| 0.1610| 4.661 0.2964
FI9E 1.563 —0.899 | 683.06 | 709.14 705.90 6.237 |—1.030 | 1161.2
2 15 | FrifEE 0.479 0.426 1.04 1.88 5.62 0.987 | 0.973 | 268.2
LRAK | 0.306 0.474 0.00152] 0.00265 0.00796] 0.1582] 0.944 0.2310
SEE 1.301 —0.305 | 681.02 | 706.47 | 703.45 5.009 [—1.390 | 842.3
3 12 | #piEE 0.563 0.486 1.92 1.23 4,10 1.200 ) 1.130 | 323.1
TRARK [ 0.433 0.962 0.00282] 0.00174/ 0.00583] 0.2396/ 0.813 0.3836
SeE 0.483 0.258 | 667.45 704.15 694.51 2.676 |—0.456 | 210.4
4 9 | fpmz 0.359 0.173 | 13.38 2.62 10.83 1.346 | 0.570 | 142.¢
ERAK | 0.743 0.670 0.02005| 0.00372| 0.01559/ 0.5030] 1.250 0.6748
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Spectral Characteristics of the Pine Leaves Damaged by

Pine Moth and a Model for Detecting the Damage Early
Wu Jiyou

(Dept. of Photoelecironics and Information Engineering, Shandong University, Jinan, 250100)

Ni Jian
(Depi. of Environmental Science, East China Normal University, Skanghai, 200062)

Abstract On the basis of ecological characteristics, the pine leaves damaged by
pine moth were classified on five levels and their reflectance and chlorophyll con-
tents were measured and analyzed in this paper. The results indicate that damage
is becoming more serious,

@D the chlorophyll content is down,

@ the reflectance at 550nm, the difference between the infrared shoulder reflec.-
tance and the lowest reflectance in red range, and the largest value of the first
derivative in red reflectance edge, all come down,

® the reflectance at 630nm goes up,

® blue shift of the red edge spectra and red shift of the chlorophyll reflec-
tance peak are obvious.

With the stepwize discrimination analysis, it was analyzed and was proved that
the characteristic parameters of the fine spectra of the damaged pine leaves have
stronger capability than the single-reflectance parameters in the three bands of
green, red and infrared for discrimination and classification of the damage. This
paper also gave out a discrimination model for the damage forecast with the remote
sensing approach.

Key words Pine moth, Spectral characteristics, Discrimination analysis, Detecting
model



