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Chinese soil acidification and emission trends

® Acidification in China is generally attributed to intensive coal combustion and
high emissions of acid precursors.

® Parts of southern and southwestern China have the highest observed acidity of
precipitation in the world, with continuously worsening conditions in recent years.
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Historical trends of SO, (left) and NOx (right) emissions




Chinese emission control policies
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National policy: energy saving and emission reduction

- Shutting down small/inefficient units: 70GW during 2005-2010

- FGD (flue gas desulfurization) application after 2005; SCR (selective catalyst reduction) application after 2010;

- Application of stringent emission regulations for on-road vehicles and cement production
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Base cation: against acidification

% Base cations (BC: Ca?*, Mg?*, K*, Na*)
- Sources: PM emissions of industrial process e.g., cement and lime production

- Future trends: controlled due to huge effects on human health

s Multi-pollutant control strategy
- Research on acidification effect of S, N and PM control simultaneously
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Evaluating the acidification effects
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Methodology of emission inventory
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Projections in 2020:
- SO,/NOy: Current and upcoming policies

- NH3: No specific control;
- PM (and there by base cation):
Two scenarios: BASE and CONTROL




Changes of EF and AL for 2005-2020

Emission factor

Activity level

SO, NOx PM-base PM-control

Power plant -72% -39% -72% -75% +110%

Cement -50% +14% 0% -82% +60%

Iron & steel -80% 0% 0% -20% +117%

Other Industry -15% 0% 0% -20% +40%
Including:
-37% for brick making;
-10% for lime production

On-road transport -80% -60% -85% -85% +161%

Non-road transport -80% -30% -56% -56% +27%

Residential (biofuel) 0% 0% 0% 0% -20%

Residential (coal) -15% 0% 0% -20% -5%

Biomass open burning 0% 0% 0% 0% -20%




Emission estimate
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Modelling:

Atmospheric simulation
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Simulated depositions of S and N
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Simulated depositions of base cations

Unit: keg/ha/yr
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The extended critical load function

The deposition of pollutants below which harmful : "
: BCpb: base cation deposition
ecological effects do not occur. _
BCw: weathering rate of BC
Steady-Status Mass Balance (SSMB) :
BCu: vegetation uptake of BC
CL % (S) =BCp +BC,, —BC, —ANC_ . : .
CL_(S) ANCL crit: critical leaching of alkalinity
CI‘min(N)le_'_NU; CLmax(N):NI +NU+L . - .
— foe Ni: N immobilization rate
CLS)imie = BCy = BC, = ANC, o1y Nu: vegetation uptake of N
s, <CL(S) :{BCD + CL(S) i (No =CLi(N)) | fye: denitrification rate
BCyp +CL(S)imit— (1 — fpe)x (Np —CL,,,(N)) (N, >CL,,.(N))
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Chinese critical load maps (36 X 36 km)
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Exceedance of critical load

Exceedance of critical loads

Milliontons of S Area percentage

2005 2.2 15.6%

2020 base 1.8 14.1%

&
2020 control 2.4 17.9% 51, : #‘; ]
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Cumulate distribution of exceedance
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Unwanted side effects of the control of primary PM and thus BCs, may wholly counteract
the benefits to regional acidification of reduced emissions of acid precursors.




Conclusion remarks

% China’s current program of emission controls is unlikely to achieve its
longstanding goal of reduced acidification.

% In accord with the simulation, long-term monitoring found correlation of an
iIncreasing trend of precipitation acidity with a decrease in concentrations of
airborne PM at many sites across China, and that correlation cannot be
explained by changes in natural sources.

L)

% Ongoing PM control efforts must be continued because of the benefits of
reduced aerosol pollution and avoided associated damages to public health.
Policy-makers may have little choice but to pursue even more stringent SO,
and NOx controls in the future.
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Thank You !
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Formation and harms of acidification
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