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Tablel Gainsand offsets of relative radiometric correction

1992 4F 2000 4 2002 4F

B

WE mBE WE WP Mmoo W
B2 1643  -6312 1266 2578 1535 1.093

B3 2.462 -36.452 1.345 -4.593 2.092 -2.805
B4 2.620 -31.219 2426  -104.488 1.617 22.926

KB 2E (RMSE) FIAE 5090 [ A~ G s
TS O AR R AR SR ERCR BEA TR . AR

N
RMSE = {iZ(y’—y)2 &)
N n=1
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SN IE M EMER RMSE B)/N TR IEHT,  wi B ARXS
SN BOE R g TGRS 2 5 (R 2). it HER
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Table2 Root mean square errors

1992 4F 2000 4 2002 4E
BB
KIERT  KIER  KIER  KRIEF KRES  KRIEE
B2 23.19 3.90 16.04 2.15 23.23 3.32
B3 4210 15.10 13.86 6.31 43.79 14.97

B4 85.03 19.37 53.79 17.57 78.06 21.26
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Fig.3 Decision tree classification for winter wheat area
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Table3 Extraction precision of winter wheat area

Y BUCIRIAME SRR SRR hm? R/ %
1992 332951 29 969.59 30051 99.73
2000 361 807 32562.63 31665 97.17
2002 297 360 26 762.40 27023 99.04
2008 360 306 32427.54 31233 96.18
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Table4 Comparison of vegetation indexes pre and

post-calibration
i NDVI RVI DvI
I
BIERT  BIEF BIEW BB/ BIEW  BIER

1992 0.325 0.353 1.992 2131 76.765 85.944
2000 0.383 0.382 2.220 2214 101.541 101.035
2002 0.262 0.385 1.716 2.385 66.978  114.610
2008 0.387 0.387 2.280 2.280 97.082 97.082
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Table5 Linear correlation between vegetation indexes and
winter whesat yield

TR EL R T RS R
L.NDVI 0.922 NDVI 0.795
LRVI 0.965* RVI 0.487
Y.DVI 0.678 DvI 0.268
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Table6 Comparison of yield estimation models for winter wheat

fiiy A [ F RMSE
LAY Y =-1.456x10° +0.440)_ RV 26.729* 6211.04

SPHOB Y =-4.335x10° + 3.342x10° In z RVl 25.068* 191 142.30

TR BT Y =9.332%x10°° (z RVI )1 782 30.599* 6153.72
YRR Y =2.104%10% + 2.8977 (Z RVI )2 28.615* 6007.53
SEHOBT v = 3,047 %104 20 TR 32698 585660

Hrp s F EHOK, H RMSE &/, KHikfs
R BUE I RVI AP BB R e i . Al PRy
Y = 3.247x10%e®FP0 " 2R (2)
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Table7 Pixel numbers of high, median and low yield area

b [P VTS GG R 110 S G (g i ST
1992 61609 195993 75349
2000 100 749 225 847 35211
2002 71599 222 683 3078

ZNF BT RN AARFKA A E P AR A
iR IR L N EANEE AP N 3 SRR DY (AP RS
ANFEA AR

Y = XS + X,S, + X3S, (3)
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Table8 Precision anaysis of yied estimation model with > RVI

F BN filivh Pl ZEfEN TR ZE1%
1992 164 186 167 143.98 2957.98 1.80
2000 198 464 206 392.78 7928.78 4.00
2002 171071 166 930.83 -4140.17 -2.42
2008 223 400 216 439.90 -6 960.10 -3.12
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the growth of winter wheat and the formation of its yield

Winter wheat yield estimation based on high and moder ate resolution
remote sensing data at county level

Qin Yuanwei!, Zhao Gengxing'*, Jiang Shugian’, Cheng Jinnan®,
Meng Yan?, Li Baihong®, Xu Guochen?, Han Jiguang?

(1. College of Resources and Environment, Shandong Agricultural University, Tai’an 271018, Ching;
2. Dingzhuang Government of Guangrao County, Dongying 257300, China)

Abstract: Grain safety has been attracting much more attention as the population increasing and cultivated land
decreasing continually. Taking Guangrao County, Shandong Province as the study area, winter wheat yield estimation
techniques were explored based on high and moderate resolution remote sensing data at county level. Selecting four
medium and high resolution images of Landsat and China-Brazil Earth Resources Satellite(CBERS), which hare the
similar temporal characteristics with obvious winter wheat information, the area of winter wheat was acquired by a
decision tree classification approach through image pre-processing, including geometric accurate correction, masking
and relative radiometric calibration, based on the analysis of spectrum characteristics of typical objects in the study area.
Vegetation indexes were calibrated according to their changing trends, and winter wheat yield estimation models were
established based on the sum of vegetation index with pixel ratio (X RVI) and normalized difference vegetation index
(NDVI) in different growing areas, respectively, according to their relations to wheat yields. The results showed high
precision for winter wheat area extraction of more than 96%, and precision for yield estimation of two models were
better than 96% and 94.74%, respectively. The study provides an effective method for winter wheat yield prediction,
which is favorable for winter wheat production and grain policy-making and has significance for regional agriculture
sustainable development and grain safety.

Key words: relative radiometric calibration, decision tree classification, vegetation index, winter wheat yield estimation



