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Abstract: Growing situation monitoring and yield estimation of crops is an important region of agriculture
research using remote sensing. Electronic waves reflected or emitted by crops and surface objects passed
through atmosphere and reached the surface of sensors onboard satellite. The variation of the waves can be
recorded and useful indexes reflecting growing status of crops can be created with proper procession and
analysis. Therefore, continuously monitoring of growing status of crops can be carried out successfully.

Reflecting values of cropland surface are influenced by many factors including environmental factors
(such as solar angle, cloud, aerosol etc. ) and inner factors (such as physical condition of leaves, leaf
area, geometry structure of canopy, etc. ). Giving same environmental factors, variation of emission lights
and reflecting values in certain extent indicate growing status, growing season, and physical condition of
crops.

With the help of meteorological satellite NOAA AVHRR images (one image a day, with 1.1 km X
1. 1km spatial resolution) from sowing to harvest, we can find that temporal variation of emission lights
and reflecting values have their special characters, which demonstrate the process of the bare soil replaces
by green vegetation (crops) step by step. Spectral vegetation indices, which are integrated data of several
bands of satellite images, have been widely used in order to derive useful information of canopies. mean-
while, deduce interference of background. There are two absorbing zones in the typical spectrum profile of
green vegetation: one is in blue band and another is in red band. In near infrared spectral region, there is
a peak of reflectance. These are caused by pigments and inner structure of leaves. The sensors of NOAA
AVHRR were just designed to catch these characters: the first band CH, (0. 58~0. 68um)was in the ab-
sorbing zone of chlorophyll, and the second band CH,(0. 725~1. 1pm)was in the reflecting zone of vegeta-

tion. So that the CH, and CH, are always used together to form vegetation indices. The Normalized Dif-
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ference Vegetation Index(NDVI)is a case in point.

The normalization algorithm of NDVI gives much help to distinguish vegetation with background
soil ; meanwhile, it deduces the influences of atmosphere and elevation. NDVI is sensitive to the variation
of soil. The NDVT of vegetation varies in different land-cover circumstances, it is somewhat large than
bare soil in the case of low cover (vegetation covering ratio is smaller than 15%); it increases linearly
when vegetation covering ratio increase in the case of middle cover (vegetation covering ratio is between
25% and 80%); and the sensitivity of detecting will decrease when vegetation covering ratio lager than
80%.

Daily Normalized Difference Vegetation Index (NDVI) data in every growing season of winter wheat
had been retrieved using meteorological satellite NOAA AVHRR images. In order to deduce influences of
cloud and atmosphere, NDVI data may be composed using proper algorithm in certain time duration. The
most popular method is “decade composing”, which means maximum NDV/ of a decade will be selected to
represent the NDVI value of this decade. In this study, decade NDVI of Huang Huaihai plain in 1999
were calculated and the NDVI database was established as the foundation of further studies.

According to these data, the principle of the variety of NDVI profile in answer to growing situation of
winter wheat had been discussed thoroughly. About 60 counties with different yield levels (high, middle,
low) were selected as samples. Putting NDVI values of a whole growing season onto the NDVI-Time co-
ordination, dynamic trace profiles of crop growing will be achieved. These profiles indicate variation of
NDVI from sowing to harvest. Different types of crops and different growing condition have different
types of NDVI profile. It was found that there were three key points on the NDVI profile, which were
turning points of growing season of crops: (1) Starting point of growing in spring; (2) Pick point of ND-
VI profile; (3) Lowest point of NDVI profile. This is why we can detect growing status and even estimate
crop yield using time series analysis of NDVI.

As a case study. the relationship between integral NDVI and winter wheat yield of He’nan Province
in 1999 had been analyzed. Putting integral NDVI values of 60 sample counties onto the winter wheat
yield-integral NDVT coordination, scattering map was plotted. It demonstrated that integral NDVI had a
close relation with winter wheat yield. These relation could be described with linear, the cubic polynomi-
al, and exponential regression, and the cubic polynomial regression wasthe best way.

In general, NDVT reflects growing status of green vegetation; crop monitoring and crop yield estima-
tion could be realized using remote sensing techniques on the basis of time serial NDVI data together with
agriculture calendars.

Key words :princile of interaction; NDVI;growing situation; crop

:1000-0933(2002)02-0247-06 :5162.5,5181 :A

[3]

’ ’ N o

1.1X1.1km NOAA AVHRR



2 .NDVI 249
] , (Spec-
tral Vegetation Indices.SVI), )
( ) B,
) ( 0. 45pum
0. 65pm) , s -
], AVHRR
CH, (0. 58~0. 68um) , CH, . . .
s o (NDVI) s
7]
NDVI = (CH, — CH,)/(CH, + CH) D
,CH,.CH, NOAA AVHRR ( N ( ) .
NDVI s s o
NDVI , 5% NDVI ;
25%~80% NDVI ; 80%
[5:97
NDVI s “ 7 s
NN NDVI s NDVI fwo.113 , s
1999 1 1 s N NDVI s NDVI ,
2 NDVI
o s NDVI s o 20 80
NOAA AVHRR  NDVI e
NDVI , NDVI s
) . . NDVI . . NDVI
, NDVI o s
NDVI . , bia-14
( =300kg/666. 7Tm*) . ( 200~ 300kg/666. 7m?) ( <
200kg/666. 7m*) s
, NDVI Moxm 4 y
o : (D) s . T -
) 340,310 666.7m*> 300 kg/ %ﬁz
666. 7m? :(2) , . . . 0930 40 60 ¥0 100 120 140 160
260,240 666. 7m® 210 kg/666. 7m’ ; MR Time (&
(3 s . . s 180,
150 110 kg/666. 7m” . 1 1999 NDVI
2.1 R NDVI Fig. 1 The NDVI temporal profiles of winter wheat
1~ 3 1999 o with high yields in He’nan Province at county level in
NDVI . Npvy 1999

(NDVI

»x Huaxian, AFugouxian, @Yanjinxian



22
“g ), NDVI o
, 1~ 3 NDVI 100, 1999 1 1 o
1 o
NDVI =a Xt*+bXt*+cXt+d 2
Iya sab.c od °
o . EME s
0 & MEE
E 20 LE. JIIP-3
E .
10
o . . . . N LA 0 L . i L . L 5
"'9 20 40 &0 %0 100 120 140 150 0 20 40 60 80 (00 120 140 160
B Time () W1 Time (d)
2 1999 NDVI 3 1999 NDVI
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Fig. 3 The NDVI temporal profiles of winter wheat
with low yields in He’nan Province at county level in
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