EBEMERE - 5065 - F07H - 2025 £ 07 A DOT: https://doi.org/10.12349/ees.v6i7.6552

Research on the Prediction of the Impact of Surface Thermal
Environment Effects on the Total Agricultural Grain Qutput
in the Beijing-Tianjin-Hebei Region

Yantong Guo Binghui Li Sihan Chen

Tianjin University of Finance and Economics, Tianjin, 041600, China

Abstract

China has a complex terrain and diverse climate, and is significantly influenced by the monsoon, resulting in drastic weather changes
in various regions and bringing considerable uncertainty to agricultural production. Accurately assessing the impact of climate on
thermal effects and agricultural output value has long been a key concern for the government, the public and the scientific research
field. Based on the data from the China Meteorological Data Network and the “Monthly Report of Ground Meteorological Records”,
this paper uses the SPSS gray-scale correlation analysis method to screen out the five indicators with the strongest correlation with
the surface thermal environment effect from factors such as the maximum temperature, minimum temperature, average temperature,
wind speed, precipitation, sunshine, and humidity.And a BP neural network model was constructed to analyze and predict the surface
thermal environment effect in the Beijing-Tianjin-Hebei region. Subsequently, based on the agricultural panel data of 13 cities in
the Beijing-Tianjin-Hebei region from 2011 to 2020, the fixed effect model was used to empirically test its impact on agricultural
production capacity. The results show that the surface thermal environment effect has a negative impact on agricultural production
capacity at a significance level of 5%, and its lag of one period also has a significant influence. Based on this, the article suggests that
the Beijing-Tianjin-Hebei region should adjust its planting structure in accordance with local conditions, improve the agricultural
insurance and technological innovation system, and enhance agricultural meteorological services to address the challenges brought
about by changes in the thermal environment.
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Surface thermal environment effect Grey correlation BP neural network regression prediction Fixed panel model Agricultural
production
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R EESE RESE CEYRE EHXNE REEAK RRER O SESEE =i SR ST
2011/1/1  0.998999  0.742908  0.999608  0.997669  0.999173  0.997746  0.998589  0.998496  0.997971  0.997922
2011/2/1  0.997236  0.781972  0.998233  0.996639  0.997857  0.996881  0.996667  0.997018  0.996494  0.996446
2011/3/1  0.999739  0.848076  0.999574  0.999243  0.999699  0.99906  0.999685  0.999907  0.999567  0.999518
2011/4/1  0.998628  0.976832  0.998925  0.998638  0.999746  0.998621  0.999455  0.99948  0.998954  0.998905
2011/5/1  0.998393  0.905585  0.998005  0.998485  0.998604  0.998243  0.999167  0.999285  0.998759  0.99871
2011/6/1  0.9981 0.795865  0.997278  0.998776  0.997787  0.998432  0.998703 0.9992  0.998674  0.998626
2011/7/1  0.998072  0.759932  0.997108  0.998955  0.997518  0.998824  0.998317  0.999172  0.998646  0.998598
2011/8/1  0.998109  0.755667  0.997196  0.998985  0.996121  0.998685  0.998239  0.999168  0.998642  0.998594
2011/9/1  0.998446  0.884757  0.998112  0.999059  0.997004  0.998669  0.998592  0.999274  0.998748 0.9987
2011/10/1  0.998849  0.964559  0.998989  0.99933  0.998703  0.999102  0.998769  0.999457  0.998931  0.998883
2011/11/1  0.999961  0.871386  0.999484  0.999888  0.998999  0.999983  0.99946  0.999944  0.99953  0.999482
2011/12/1  0.998584  0.786098  0.99962  0.997741  0.99909  0.997811  0.997765  0.998151  0.997626  0.997577
2012/1/1  0.999191  0.742912  0.999705  0.998073  0.999452  0.998155  0.998239  0.998503  0.997978  0.997929
2012/2/1  0.998325  0.733486  0.999389  0.997265  0.998618  0.997325  0.997999  0.997926  0.997402  0.997354
2012/3/1  0.999636  0.8189 0.998656  0.999943  0.998248  0.99985  0.999389  0.999195  0.999721  0.99977
2012/4/1  0.998679  0.959373  0.998696  0.998576  0.99991  0.998664  0.999349  0.999426  0.9989 0.998851
2012/5/1  0.998282  0.878989  0.997753  0.998724  0.99931  0.998274  0.999061  0.99926  0.998735  0.998686
2012/6/1  0.998106  0.832777  0.997465  0.998837  0.996906  0.998939  0.99858  0.999234  0.998708  0.99866
2012/7/1  0.998063  0.746243  0.997085  0.998865  0.992828  0.998798  0.998336  0.999163  0.998637  0.998588
2012/8/1  0.998122  0.805388  0.997307  0.999016  0.99758  0.998507  0.998363  0.999205  0.998679  0.998631
2012/9/1  0.998475  0.917937  0.998067  0.999033  0.998754  0.998579  0.998556  0.999286  0.99876  0.998711
2012/10/1  0.998873  0.949263  0.999012  0.999187  0.999869  0.998741  0.99893 0.99947  0.998944  0.998895
2012/11/1  0.997518  0.863467  0.996674  0.997987  0.997082  0.997848  0.998008  0.997472  0.997996  0.998045
2012/12/1  0.99931  0.732819  0.99962  0.998026  0.999432  0.998496  0.998101  0.998541  0.998016  0.997967
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