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Monitoring and Forecasting Method of Winter Wheat Yield
in Shandong Province

GUO Rui'? ZHU Xiufang'®> LI Shibo> HOU Chenyao’
(1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China

2. Institute of Remote Sensing Science and Engineering, Faculty of Geographical Science, Beijing Normal University , Beijing 100875, China
3. School of Land Science and Technology, China University of Geoscience, Beijing 100083, China)

Abstract; In view of the low efficiency and high cost of traditional agricultural yield estimation methods,
taking winter wheat in Shandong Province as an example, and the cumulative enhanced vegetation index
(EVI), cumulative crop water stress indicator (CWSI) and trend yield were used to build a statistical
yield estimation model in Shandong Province with least square method. Cumulative EVI was calculated
from 8-day surface reflectance products (MODO9A1) , cumulative CWSI was calculated from 8-day global
terrestrial evapotranspiration products (MOD16A2) , and trend yield was calculated using historical yield
data calculated by method of time trend analysis. The yield estimation model was operated and verified in
monitoring mode and forecasting mode respectively. In the monitoring mode, the provincial yield
estimation accuracy was 96.91% , and the estimation accuracy of each city was above 89.64% . Heze
City had the highest monitoring accuracy, which was 99.31% , and Jining City had the lowest value,
which was 89.64% . In the forecasting mode, the model was operated and verified in three-time points of
growth period: the end of the rejuvenated period (the 89th day), the end of the jointing period ( the
121st day) and the end of the milk ripening period (the 145th day). The prediction accuracy of wheat
was over 96.44% at provincial level and over 89.41% at municipal level during three-time points. The
forecast accuracy of Qingdao City was the highest, with an average of 99.07% , and that of Jining City
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was the lowest, with an average of 89.81% . The yield estimation model had a high applicability to the

estimation of crop yield at municipal and provincial levels, which can realize the constantly yield

prediction. The method of monitoring and forecasting yield was conducive to timely understanding the

growth condition and changes of winter wheat, and it had a certain reference value for the government

departments to make scientific and effective agricultural production decisions.

Key words: winter wheat; Shandong Province; yield estimation; enhanced vegetation index; crop water

stress index
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Study area map
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Tab.2 Winter wheat yield estimation model

/B il 7 5L Y HeE ARR
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s y =0.905Y, +23 411. 75CWSI +28 351. 094 EVI - 315 276. 246 0. 984
w0 y=0.968Y, +10 691. 585CWSI +9 426. 462EVI — 133 813. 622 0. 990
s y =0.947Y, +2 908. 79CWSI +2 919. 410EVI - 8 832. 022 0. 969
o y=0.932Y, +100. 043 CWSI +440. 955 EVI +47 139. 345 0. 966
1 U7 y=0.965Y, +3.443CWSI + 1 884. 297 EVI + 13 375. 291 0. 976
e y =0.953Y, +10 539. 373CWSI +4 657. TISEVI - 140 442. 102 0. 980
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Tab.3 Monitoring and forecasting results of wheat yield of Shandong Province in 2017 kg/hm’
D S W A TR A A 5
] Sk PR B . N . o] 74
i 7 &7 ] P il 2l 7L A0
baee] 573 600 584 081. 39 599 760. 57 589 008. 55 588 802. 38
Hi 555400 550 351. 28 550207. 26 550 248. 13 550273. 81
T 1 669 900 622 008. 56 619 359. 46 620 381.92 569 716. 32
P 609 700 570 112.35 568 699. 10 568 882. 91 569 125. 96
KE 590 300 597 240. 08 596 974. 33 597 240. 08 597 254. 48
LI 672 600 718 331.78 718 232.95 716 481. 33 716 501. 34
it I 588 900 598 954. 17 597 494. 08 603 198. 76 603 240. 90
PLIRE S 608 600 612 803. 61 616 189. 43 615 637. 69 615 043. 27
190 3k 636 600 686 244.73 686 074. 30 686 421.72 686 299. 78
5 590 600 618 949. 74 618 838. 47 623 863. 06 624 881.43
T 623 000 687 551. 05 687 271. 15 688 988. 88 683 269. 36
P 686 700 736 243. 27 736 223.58 736 134. 37 736 361.93
Ui 483 600 515 946. 67 525502. 25 520 717. 25 504 693. 23
1% 611 000 629 889. 95 632 734.73 628 506. 71 629 889. 44
x4 REABERIEER
Tab.4 Model accuracy verification results
; " A AR L
W I A — — —
B P il 7L 2
/A Y XFiR 2=/ 2 % AR X Hxf iRz 2 %63 K X Y xfiR 2/ 2 %3 K7 Xof A XF iR 22/ 25 %5 A X
(kg-hm~?) WGP/ % (kg-hm~?) KB/ % (kg-hm ) K5/ % (kg-hm ) K5/ %
baea] 10 481. 39 98. 17 26 160. 57 95. 44 15 408. 55 97.31 15 202. 38 97.35
H 5 5048.72 99. 09 5192.743 99.07 5151.87 99.07 5126.193 99. 08
T 1 47 891. 44 92. 85 50 540. 54 92.46 49 518.08 92.61 100 183.7 85.05
I 39 587. 65 93.51 41 000. 90 93.28 40 817. 09 93.31 40 574.04 93.35
KE 6 940. 08 98. 82 6 674.33 98. 87 6 940. 08 98. 82 6 954. 48 98. 82
M 45731.78 93.20 45632.95 93.22 43 881.33 93. 48 43901. 34 93.47
Il Ir 10 054. 17 98.29 8594.08 98. 54 14 298. 76 97.57 14 340. 90 97.56
PERES 4203.61 99. 31 7589.43 98.75 7037.69 98. 84 6 443. 27 98. 94
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