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SELECTION OF THE OPTIMUM TEMPORAL FOR CROP
ESTIMATION USING REMOTE SENSING DATA——
MAIN FOOD CROPS IN CHINA

Qian Huaisui

( Department of Geapraphy, Heagn Unoversay  Kaetene 475001 Chune )

Abstract One of the key links in crop estimation using remote sensing data 1s the selec-
tion of the optimum temporal images.in which the selection of the optimum temporal for i-
dentification nf a certain target crop must be combined with that for unit yield simutation
of the target crop. Its main aims are both to enlurge the differences of spectral information
between the target crop and other objects on remote sensing images and to improve signifi-
cance of the correlation between unit yield and spectral information of the target crop.

In this study.according to the demands of crop estimation using remote sensing data.
the selection bases and methods of the optimum temporal are discussed. The results indi-
cale that the selection bases include tlre differences of reflectance spectrums between crop
species, differcnces of phenological calendars between crop species.changes of solar alti-

tude,key periods of crop production of the target crop in total growing period,changes of
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the spectrul nnise front soil and possible reduction of the area of a certain target crop in ws
tatal prowing period. The optinmur tempaorals for crop estimares of rice . wheat and maize in

Cliina using remele sensing data are selected and regivnalizated begides,

Key words: crap.crop estimates nsing remote sensing datat .optimum termporal.
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Table 1 The phenclogical calenders of main crops in Zhangqiv County of Shandeng Province

E )
: = A - .
Mornrh 3 4 a 4 19 10
&) 3 1 | 2 3 1 2 ! 3 1 2 K] 1 2 3 1 2 3 1 2 2 1 ! o3
Dekad | ‘ - J 1
*H b HH T EIE:R Rt
Kice Scrwlng Cransp. Tiilering Headuing j Maturing
®hF 7 W | Fin Wik B
Winter wheat Jemtng Heading [Maturing Harvesting | Sowing
#E* me | = | oww | B
Spring corn Sowing | Tnlc. Joaunhng Headmg Wax Maturing
i - [P -
g iR I BV @@ | Ap e $
Summer corn Sowing Jounting Heading Maturing Harvesting
Wi A T nE TEE R
Cutton ; Sowing  Emerging Squaring Ball-growing Boll-rendimg
i: k-4 HiE HIE B
Rape Flowermg | Harvesting Sowing

1.3 KiAEEAHEE

THBREARFHEMFTIIH T FRYEMR. EE ISR DR B EEES R
MHERYE T ERNETRMNEET.E— AFEEE ERELAETHOBI M NARH . K2 gt
MR TH SN AR I AR AR e EMEN. S RARERE T
ML RN TR AR AV REAEEN ST DR RER P AR S
MWERBEEANBEN TRMAEMR 2R B M A TR RSt 3 g E
ENT CENTER AT RMSHE. ARESERR. e v MR X ERERRE LER - N Ra

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

148 Forig ol PR AR TR LR FE T O al

g
TR B e RN AR R R e F R R IR R R S RN AER
PTG, o BT A A Ul S e SRR A AT ST N Y MM RE M A Tt Rl
N R TR T AW
R R KRt E R R R LSRR EH B E i RS RSN EH&
R £ B2 N S S S n ) i o i B i o 1 GuleLere f1 Melio 9% ¢ P
b2 O P R PR Ay 8 R T O A 0 ACGY R (L AT YA B TV L TM.F0 TM OFEH] B 10 o] WL R s B i
TMOIMLA TM L (R — M ] R P L MR R M SR BRI T onh RO
G S B BT 5 O L (7 B ANTT Aok b Tk L4 A KT O 2R, RS 1D S A RO AL b B R T aE 1
A I B B R T IR A W L B L NG B T R TS L AR A R R
MEEE S RPA&EMTH SRR LR HEEEHr EAH T A 5 ¥F %R % Pioter
:*.v'JfFFﬁ TSR NOVERE RMTSEE AR R 3 PR LW R R G- RS
KRS VRS L . L E M e SN FE LR A H A E R R S L BT s TR
M‘ﬁ;ﬁ NIV SEMEEREEF I SRR RKERE QG357 NIV R TR I R R
TR TR R A R RO A R R T B AR B
(TR et < R N TR O U i e e G o o 5 W o< IV RIS o kR L B WK £ =k Bl S 2
I e HE ) FH B R R A R
M 8 Maddleton Al Goward F AT @ LS AU AOHT 7 G AR AR FE Y BRI
BT B S BB AR S RIS A 0 P R R e R TR L R PR R R R B TR
A& o s~ o] MR R KOS R A0R 8 0, Gowerd FAGTRR RIS ALY KT B AR
FoohFaom, L REHMBARSRM SR GHEEEYAEE AW A EEM iR A R R R
Mo w R AIRE R g B O BN A E R B T E T
R ET AR RN SRS RN AW B E, OO R R R A AR B L R R
MRl R L R R N DU LT TR ) 0 R WA v e L O R T R AT T ) R s
R T LY AR B 1 Ay oot T W B RO S LS4 haoal AR R i B R &
T R S T e 4B o ARSI AT snned . TR B e R
Lf'.::-ﬁ-ﬂa?&ﬂai&ﬁﬁﬁiiﬁszaﬂﬁﬂbi_ﬁﬁft-&iﬁxbﬂﬂ’%mﬂﬁ%%ﬁkﬁ?ﬂ“wiﬁm e H
AT F AT & 4 . 0 LR AR L W B A R R A R s R R
S AL i TRk e a2 RIS 0B . e 1A T E i AT Bk R *{fi'hﬁsi'a' LIEE R &
AT S R L 3R TR K S P 0 BN (5 Y B R TRE M P 2 Qb ol or e Bl s R Ak mﬁﬂﬁfa‘r
FLERE L ABTEMS R RSB FEEREMSEY ] WA RS EM i -Fiefi B R
WAk TR THEF R IMERST. A, TEff KA s T /e et HiE bR Fum. R Emh
B AT o1 Ko SRS = S o = T T Y 1 YT 1 W= T s s - e I L Bl
MU CEE, T T S4B 0 S FE s S R B I o s A A T
Hrr s P I R RS ey oo T B S 2 TH D R A TR A 8 R AR Y B R
R D R BT -, 3 TR A R G e R R T R R A R
o ACRE Y T SRR A E R A AL AP RTE LA A 0 5~ 2 o BT HE
1.3 AW R gy il
EWEE RS K S ERFE&EL W FME RS R T TR R REE T
R O A TR B TR E R TR T B 9. Nl TR e B R R 0F 40 ¥R 8y P B {e ) o 8
. PR R AT R R AR R AR M S R AR R R R
CUNCR S AUA R %) e BRI E R L e E i S . A B Tk b R AR T 1 E L


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

n oA & 1s¥
Y AE B2 (M Bt T R R B kR T
BRI ER R R R O P s B .
B AR B A UG PR B AT R O R s o T
SRR A P R R R g by, [ T T T
B HBE P L0 [ 4K PR AETT LU P B NG T, | //: | -
B L 10 R 410114 0 B . 4 | o

BB BRI R0 ST R AR oo Y s a1 L3

Lt B R R R -k ke rme e
Wl WA E @ R R L TR R e 2 Hm]r.-l: m e T
e BB R B BRI TR B B e '
i T A B B P R AR GO R TR R . e
BB A SI RO A e RS Ay A
FETE 48 Bk Bl Fr %o il 7 A Fig. 1 lhe‘ cor:fldu- unLcoe;'ﬁ;-:er:t?b;rween

RS R AR SRR RSP E T
AaradEiErmas P EGHRLHEHRY

wheat vield and BV REvand 1/ @V ICRN

RV SR ER T

GYRVE 5 F 508 0) 5 R 80T AU $ % RO DU

in each growrh phase
Y"1 R E e

4;4L

T

(¥ 3% 0 0 o X AT
\ " d':h‘j“ i
E[ [ R
g,g;‘(
SR g e T oo
I
d Li§~3 A
3
<
}.)
" n
""‘H Nk R AL |
‘ \L-. I‘c» T
! ~ ™ ! W Je 57 373 R
- Vs A Jml ki -
e iR ﬁsﬂiﬂff T 4
] 2R H e I
MR ﬂaﬂrf?m Ry SR ‘. ;
Ak --qg, :-hfj;EIIUH '{/“, ' .
—_— ~ e ’
S T oaui A
-
02 a0 Fanbem 5 |

nodrhad T

g v

2 PEKEREG R ETEER

Regronalizanun charr of optimum remporal for eire yield cstimation

in Chinz usimg remnre sensing dara

TR 8 A A 5 L [ ok S P A R A A


http://www.cqvip.com

13 T Tﬂ?’“mﬂhﬁﬁ?ﬁ’ﬁj—%ﬂfﬁmﬁﬁﬁﬁfi 33

1.5 RSt s g L b ey A g et
T E B RAFHOEE R EAEE T E, B T E AR R T B YRR - o R
PR ST R RS SRR R, U S E R T a5~ 30 e R

I HREY Y S L Teota B R R B DV o fE R IR Y e R R B R R

[IER 1992 FETE L5 #F B3 LA AP Sy T 354 F S il HL (B ¥ A R M B T 3-9 8 P PRI B R 5
R, R E . A F L AT S DRI EH T R R OE DR,
{EHR TR ES TR R ERA CEHERE N RIS DR RS A
LA T EW R, DL E R FH SR ERE N ER L B . E.R
I ST AP A A R A P R (A AR R R T2 T
¥F: ZHERLTHEERERE
Table 2 The differences of RVI bhetween wheat fields and bare soil

THW = __ Ap-Z8 __ @@ Br W%
£ 3/5 378 2374
Growth phase Hegreemng Jomnting e Earing Heading Floarening ilk-DTilling
Hi H H» , . ‘ . ,
2674 12:4 1744 2404 2074 4/3 1445 1473 2875 2070
[tzier day s manth !
ar
2z 13. f 130 12.4 13.5 14.4 1i. 6 10. 8 9.2 7.8
High-weld plo1
I )
3.2 14. 2 12-8 14. 2 14, ¢ 154 12-6 5.4 ] 6.1
Medial-»eld ploc
457
U. & 1.0 1.7 IS 1.3 1-8 1.4 A [ a1

Low-weld Plm

G

h 3 3 - . 7‘ S ‘ -

. - - lﬁﬂ!g _IL e i -

T - R el FJ’ I

] —ELEHER L‘«Ti___’,‘ﬂf}ﬁ Wf " .
— T ﬁAW W M Ry :

]

F
[ J LK e o
, . # | -~
S St o 750 km| !
S @ 212 vk
A ' ! N i ok
- — — — -——— — e —— —— e e —— . SR L A

H3 A R e S A
Fig. 3 Reponahzation chart of optimum temporal for wheat yield estimabeu tn Chma

using temolyr sensing data

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

8%

A R FE R W T YRR T RS T o B PR A R L S B PR AL R T )

B AE LI B AR ¥od B R (R 16T LA B B S I B F 4 B B e i fH ) L R R R ER R E F
AL R E SRR S o, & N8R EIWE TES 205 FIS ey S
WETHELE,
2 PEFERRFDESGFHRENSA

Trmaf i R [ eE10 PR PR P R ARG TS L L i i R
A& fEPrRE il SR8 . 25 KHEEE L SWRA Tl B mE e A xE. LB R
AR EERTMERER SRS N ET TS S e T 2E SR K. £
I A8 A 0 e (R AT FE U B L AT A R R TR e AR B D AT AR T T B R B —
AR SR FICR D s T R ER A K OEH 2~ E4,

-
E
.-‘n._uf
! s
N
(R g —

i P
S L FEYRREE
Ll
5,
~ Jape
L\_ [-]
.,
Ea "
s TANPEL
s
RELIHTI T T e v 1 \ - ‘
ediiaill] CHaven BO g LTS h t
EEs W5 AR B ) e, o ) ;
wo ' el i b ~ ! r
| Hi Sal7 gf‘é?ﬂéuﬁ‘ s -
! & ’ l

om0l etk @F 50 A7 t
- e f FATERSRINE IS RS B P, .
\g — = . = | wEaE

B o RSl R R X E

Fig. 1 Regwnahizaong churt of eptimum temporal for maize yield estmeation

in Chiva using remote seusing data

3 EFIE

AR i SR A A R R B PR SR W, B R TR R B R A fu e
ML Rl A3 o S e O {h Py W B R T 2 L A S T T 3 A B A EE
fr R A B ol S P . FE i B2 DR R A Rt B B iR R T

HEHE AL IR EE E P RS el SR T B0 R ERR A ™ R0 4 2 8
WEZHE RN I TR SRRl R AL S DRI A L i e
B KA E R O T A L 4 B R et B o T )l WA S R R
AL NI AR SO R I T A L A T H i BT iR it R

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

11 FARIE <R V5 T I £ 7 do (£ M M D R AR AR E

-1
[Sa]

[£+]

10

£ % X W

SR A 0 RO 1R e ch s S H R T A O I T R 105, 27051, 626~ 531
WE, LRE. FREEERR A HERTE. &R A RS WA 19938121, 7~10
HEEERS HESEHMAESEERMETES FEEMSHEDN M ERFTTIE LR LT L Rr e
1981, 86~ 91
BRI TR B Ea B, R SR T e RS R C8 b LR DR 1991, 52
-0
kR TR T, R TR b E B R R 168218
Urilabert M A and Meha J. Solar Angle and Sky Light Effect on Ground Kellectance Measurements moa Uitus Canopy.
Remngr Seas, Enveron, 159448030 281~ 283
Pintcr P ] Jr. Solar Angle Independence i the Relationship hetween Absorbed PAR and Remorety Sensod Tata for Al-
falta. Hemite Sens. Entiron. 11494460 11:19-- 33
Middleron E M. Saler Zemth Angle Effects on Vegetanor Indices in Tallgrass Prawrie. Remeore Sens. Entiron, ,1591.38
(146~ A2
Goward 5 N, et al, Vegetatian Canopy FAR Absorprance and the Normalized Difference Vegetation Index: An Assess-
ment Using the SAIL Model, Remate Sens, Erveron. . 1992.391 20115~ 140

Begue A. Leal Area Index, Interepred Photosynthetically Adct:ve Radiation.and Spectral Vegeranon Indices; A Sensi-
uvity analysis {for Regular-Clumped Canopies, Remote Sens. Enveron. 19534611145~ 34

IR, RE EAEA R R EEE 10016016171

Q1 [er wé A Modilied 5ol Adjusted Vegetation Index. Kemote Seas. Enveron, 219594, 48123 119-- £ 26


http://www.cqvip.com

