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Study on Critical Loads of Sulfur and Nitrogen in the Pearl River Delta

SUN Cheng-ling, XIE Shao-dong

(College of Environmental Sciences and Engineering, Peking University, Beijing 100871, China)

Abstract: Supported by the geographical information system ( ArcGIS), critical loads and exceedances of critical loads of sulfur and
nitrogen in the Pearl River Delta (PRD) were calculated using Steady-state Mass Balance method with current deposition data,
vegetation data and soil data obtained by field sampling and laboratory analysis. Results showed that the present critical loads of sulfur
were high in the eastern PRD and low in the west. Higher critical loads occurred in most of Huizhou, north-central Guangzhou,
Dongguan and south Zhongshan. The critical loads of these regions were mostly larger than 15 keq+ (hm”-a) ~'. Regions with lower
critical loads included most of Jiangmen, most of Zhaoging and part of Shenzhen with critical loads less than 2 keq-(hm?®-a) ~'.
Critical loads of nitrogen were mainly in the range of 1.0-2.5 keq-(hm*+a) =" while values lower than 1.0 keq-(hm*-a) =" were
found in Zhaoqing. According to the results of critical load exceedances, in several regions the sulfur deposition exceeded the critical
loads whereas in most regions the nitrogen deposition exceeded the critical loads. With the reduction of particulate concentrations in
atmosphere in the future, critical loads of sulfur would decrease and sulfur depositions in most regions would exceed their critical loads.
Therefore, the control over nitrogen deposition should be strengthened in the present situation and special attention should be paid to the
control of sulfur deposition with the reduction of particulate concentrations in the future.

Key words : critical load; critical level; sulfur deposition; nitrogen deposition; Steady-state Mass Balance method ; acid deposition
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Fig. 1 Distribution of soil sampling positions in PRD
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Table 1 ~ Sampling attributes, mineral contents and BC  of partial samples in PRD
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Table 2 Main vegetation parameters of PRD
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Fig. 2 Maximum critical load and critical load exceedances of sulfur in PRD

FRHE (3) A1 (4) AT T RS B2k =44
PHHLIX Y CL,  (N)F1 CL,, (N) , B & b il /N g
55 CL(N) , Z5 R /R K4 CL, (N) <
CL,..(N),FFLL CL(N) 5 CL,, (N) #£A&—3, CL
(N)SrAatE oL an &l 3 (a) B, INHal LU Y BRTL
S X R E A X REMS R Z 1.0 ~ 2.5
keq+ (hm®-a) " AR UK. A 1 X BB M T
BRVL I JRI B 53 M X B 53 b DX R 28 B rh i 4

3=y
St

CL(N)/keq-(hm*a)™!
- <]0
. | 0-1.5
1.5~2.0
== 20-2.5
- =25

(a) I 9 46 building

HolX , TAEZER B T /M T 1.0 keq- (hm’-a) ~' )
R X, WEUE F ,CL(N) i/NT CL,, (S), i
BRUT = A Y iy DX X6 00T R S fin k.

BRVL = AN A DR R I A s K An & 3(b) . AL
FR AR BRI = A U M X R A I R AR
TR M AR S R RS 43 i DX I
RO EEERXE T 4.0 keq- (hm®-a) 'L | X
FEHTERIL =AM 1) CLON) SR B3k, 4

o,
(e

ExN'keq-(hm*-a)™"

<10

= 1.0-2.0
20-30

HE 3.0-4.0

=40

(b) B IIG A 4

E3 IRI=filXEEIE R aEnElh R s

Fig. 3 Critical load and critical load exceedances of nitrogen in PRD
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