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Temporal and spatial distribution characteristics of air pollutants
from open burning of rice straw in Guangdong Province
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Abstract: [Objective] To understand the emission of air pollutants from open burning of rice straw in
Guangdong province, and provide certain reference for utilization of rice straw resources and control of air
pollutant. [Method] Based on the statistical data of rice yield, the ratio of straw to grain, combustion ratio and

efficiency of rice straw in Guangdong province from 1990 to 2016, we calculated rice straw yield and air
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pollutant emission from open burning of rice straw using the emission factor method. The temporal and spatial
distribution characteristics of air pollutant emission were analyzed using the ArcGIS 10.2 software.

[Result] From 1990 to 2016, the total amount of rice straw resources in Guangdong Province showed a trend
of “decline-rise-decline-rise” , which decreased from 16.87 million tons in 1990 to 10.87 million tons in 2016
with an average annual decrease rate of 1.7%. During the period, the amounts of PM, BC, OC, SO,, NO,,
NH,, CO and CO, emissions decreased by 8 800, 200, 5200, 1100, 800, 2900, 106 500 and 2 585 800
tons, respectively. Their decrease rates were 48.09%, 50.00%, 48.60%, 50.00%, 50.00%, 48.33%, 48.45% and
48.45%, respectively. The spatial distribution of total amount of pollutant emission from open burning of rice
straw was unbalanced in different regions of Guangdong province. In 1990, the amounts of PM pollutant
emissions were greater than 1 000 t in Maoming, Yangjiang, Zhaoqing, Guangzhou, Huizhou, Heyuan, Shanwei
Jieyang and Chaozhou. In 2000, the PM pollutant emissions were above 1 000 t in most cities of Guang-
dong province. From 2010 to 2016, except for Jieyang, PM pollutant emissions were below 1 000 t.

[ Conclusion] From 1990 to 2000, except for some counties in northern Guangdong, the pollutant emission
intensity are high in most cities of Guangdong province. The high value areas of pollutant emission before 2010
are mainly concentrated in Zhanjiang, Maoming, Yangjiang, Zhaoqing, Meizhou, Huizhou, Jieyang and

Chaozhou. In 2016, the high intensity of pollutant emission was only concentrated in a small number of

counties in western and eastern Guangdong.

Key words: rice straw; open burning; air pollutant; temporal and spatial distribution; Guangdong Province
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Fig.1 The change of rice straw yield in Guangdong Province from 1990 to 2016
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Fig.2 The changing trend of rice straw yield in various cities of Guangdong Province from 1990 to 2016
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Table 2 Total estimated amount of pollutant and CO, emission from open burning of rice straw in Guangdong Province

from 1990 to 2016 10*t
44 Year PM SO, NO, CH, BC oC Co CO,

1990 1.83 0.04 1.07 0.22 0.16 0.60 21.98 533.71
1991 1.80 0.04 1.05 0.21 0.15 0.58 21.52 522.53
1992 1.74 0.04 1.02 0.21 0.15 0.57 20.88 506.91
1993 1.55 0.04 0.90 0.18 0.13 0.50 18.58 451.08
1994 1.56 0.04 0.91 0.19 0.13 0.51 18.69 453.68
1995 1.69 0.04 0.98 0.20 0.15 0.55 20.25 491.60
1996 1.77 0.04 1.03 0.21 0.15 0.57 21.19 514.51
1997 1.81 0.04 1.06 0.22 0.16 0.59 21.75 528.12
1998 1.84 0.04 1.07 0.22 0.16 0.60 22.00 534.20
1999 1.77 0.04 1.03 0.21 0.15 0.58 21.24 515.72
2000 2.44 0.06 1.42 0.29 0.21 0.79 29.22 709.25
2001 2.30 0.06 1.34 0.27 0.20 0.75 27.55 668.80
2002 1.98 0.05 1.16 0.24 0.17 0.64 23.77 576.97
2003 1.99 0.05 1.16 0.24 0.17 0.65 23.90 580.18
2004 1.79 0.04 1.04 0.21 0.15 0.58 21.47 521.14
2005 1.78 0.04 1.04 0.21 0.15 0.58 21.35 518.29
2006 1.62 0.04 0.94 0.19 0.14 0.53 19.42 471.38
2007 1.67 0.04 0.97 0.20 0.14 0.54 19.99 485.37
2008 1.60 0.04 0.93 0.19 0.14 0.52 19.18 465.54
2009 1.69 0.04 0.98 0.20 0.15 0.55 20.22 490.97
2010 0.92 0.02 0.54 0.11 0.08 0.30 11.06 268.43
2011 0.95 0.02 0.56 0.11 0.08 0.31 11.44 277.62
2012 0.95 0.02 0.56 0.11 0.08 0.31 11.44 277.62
2013 0.95 0.02 0.56 0.11 0.08 0.31 11.44 277.62
2014 0.95 0.02 0.55 0.11 0.08 0.31 11.38 276.29
2015 0.95 0.02 0.55 0.11 0.08 0.31 11.35 275.47
2016 0.95 0.02 0.55 0.11 0.08 0.31 11.33 275.13
/> 0.88 0.02 0.52 0.11 0.08 0.29 10.65 258.58
P> /% 48.09 50.00 48.60 50.00 50.00 48.33 48.45 48.45

1) B E=19904 89152016569 48; 2) . ¥ = (1990F 49 15-20165 49 18)/1990-5F #9484 100%
1) Reduction=Value in 2016 — Value in 1990; 2) Reduction rate=(Value in 1990 — Value in 2016)/Value in 1990 x100%
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Fig. 3 Distribution of PM pollutant emission from open burning of rice straw in different cities of Guangdong Province

from 1990 to 2016
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Fig. 4 Emission intensityof PM pollutant from open burning of rice straw in different counties of Guangdong Province

from 1990 to 2016
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