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Fig. 1 SO, emissions of the cities in Shaanxi Province

from 2010 to 2013
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Fig.2 PM,, emissions of the cities in Shaanxi Province

from 2010 to 2013
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Tab.1 SO, footprint function of the cities in Shaanxi

Province from 2010 to 2013
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Tab.2 PM,, footprint function of the cities in Shaanxi
Province from 2010 to 2013

, ki@ﬁ%ﬁ_l 2010 2011 2012 2013
i 1851.26 2444.24  2456.50 3 160.24
K1 876.37 1 009.24 975.59 891.35
A 1943.25 2234.74 2265.10 2444.24
J A 1097.77  1226.92 1163.06 1189.59
HE 1518.75 1728.53 1798.07 1955.40
Az 2044.86 2018.47 2071.94 1441.77
W 3008.30 2768.70 2425.30 3 128.63
LR 629. 50 730.99 692.18 632.05
G 2607.19 2523.09 2187.86 2651.38
ik 1009.24 1078.84 977.70 990. 07
Wk 1366.22 1556.53 1518.75 1448.44
HA 1328.25 1480.21 1416.15 1397.28
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Fig. 6  Bearing footprint of the cities in Shaanxi Province
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Tab.3 SO, bearing remainder of the cities in Shaanxi
Province from 2010 to 2013
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R 2010 2011 2012 2013

/ km?

Vi -27613.32 -49705.13 —40909.08 —44 487.19
B0 304.38  —1194.86 -529.18 53.04
FW -9961.75  —6277.68 846.82 557.85
P -13552.68 —11270.31 -9423.31 -8 436.64

W -97754.67 -120701.61 -106798.77 -112 063.81

JE 30982.44  27831.06  27580.97 30 752.38
G —1325.34 5947.86 8 877.31 3 126.59
Tk 26 368. 12 4.969.52 8067.32  12032.73
G 19603.29  17311.28  18225.14  17276.13
Fi% 16 457.56 13 145.78  14266.14 14 639.34
v 52.69 -64.85 -54.12 -42.07
HoAlh 1 366.00 1 366.00 1 366.00 1 366.00

&1 -148 578.04 -189 149.59 -156 813.51 -164 376.75
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Tab.4 PM,, bearing remainder of the cities in Shaanxi
Province from 2010 to 2013

HRET)

NI 2010 2011 2012 2013
/ km?

Vi 7 021.02 5 880.75 5 818.32 5 085.39
N 3592.64 -84.34 -171.75 720.03

T 16 449.65 14 804.23
JEFH 8842.36  6414.22
HE 8 605.35 3 641.35
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YRR 22 551.63  21385.49 21620.67 21373.24
(GRS 18 703.72 18 188.14 18 694.85 18 860.33
L7 128.31 100. 65 107.09 110.06
i) 1 366.00 1 366.00 1 366.00 1 366.00
&t 44 511.02  30656.22 33 975.17 12 701.47
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Bearing capacity of atmospheric environment in Shaanxi Province

ZHANG Xia', HU Lin', LI Qian', WANG Qi', FAN Min', TIAN Liang'
(1 Shaanxi Provincial Climate Center, Xi’an 710015 ,Shaanxi,China;
2 Southwest University of Science and Technology ,Mianyang 621010, Sichuan ,China)

Abstract; In recent years,the atmospheric environmental pollution in Shaanxi Province ,China has been more and
more serious due to its complex terrain and fast urbanization. Therefore , it is meaningful to improve air quality, pro-
mote coordinated development between economy and environment through comprehensively understanding the bear-
ing capacity of atmospheric environment in Shaanxi Province. Based on the observed meteorological data from 98
meteorological stations, this study took the annual average emissions of SO, and PM,, as evaluation objectives from
2010 to 2013 in Shaanxi Province. The study also analyzed the spatial and temporal distributions of the environmen-
tal capacity coefficient (A) and bearing capacities of atmospheric environment for SO, and PM,, through plume foot-
print analysis approach based on the analysis of ecological footprint. The results were shown as follows: (1) The
varied magnitude of environmental capacity coefficient (A) was large,and the average value of environmental ca-
pacity coefficient (A) in the whole Shaanxi Province was ranged from 1 to 5. The largest value of environmental ca-
pacity coefficient (A) occurred in Yulin City which is located in the north of Shaanxi Province ,and its correspond-
ing values were ranged from 4 to 5. The second largest value of environmental capacity coefficient (A) appeared in
Tongchuan City which is located in central Shaanxi Province,and the varied range of its corresponding values was
from 3 to 4. The lowest value of environmental capacity coefficient (A) was in Hanzhong City which is located in
the south of Shaanxi Province,and the corresponding values were from 1 to 1. 5. In particular, the environmental ca-
pacity coefficients (A) of Xi’an,Baoji,and Weinan cities were gradually decreased from 2010 to 2013. (2) The
bearing capacities of SO, across Shaanxi Province were larger than critical values during 2010—2013 ,and the val-
ues of bearing capacities of SO, were negative and ranged from — 148 578.04 km’ to — 189 149.59 km’ which in-
dicated that there was not enough space for bearing SO, in these four years. Moreover, the bearing capacities of SO,
in Weinan and Xi’an cities were severely larger than critical values and were obviously in descendant trend from
2010 to 2013. Compared with Weinan and Xi’an cities, the bearing capacities of SO, in Yan’an, Yulin, Ankang, and
Shangluo cities were better whose annual average values were positive during these four years. (3) The bearing ca-
pacities of PM,, across Shaanxi Province were less than critical values from 2010 to 2013 ,and the values of bearing
capacities of PM,, were positive and ranged from 12 701.47 km” to 44 511.02 km’ which suggested that there was
still space for bearing PM,, in these four years. The environmental capacity coefficient (A) in Weinan City was low
and the emitted amount of PM,, was significantly increased in 2013 which revealed that plume footprint was over
than bearing area. Particularly,the bearing capacities of PM,, in all cities were lower than critical values from 2010
to 2013 except Weinan and Tongchuan cities, and the bearing capacities of PM,, across Shaanxi Province was in de-
scendant trends.

Key words: environmental capacity coefficient; bearing capacity of atmospheric environment; plume footprint a-

nalysis; Shaanxi Province



