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Open burning of crop residues is human-modulated

Interaction between air quality and meteorology

35 ; . i T i T —
&~ ||—Observed HOA I i
‘e apll—Observed BBOA : ! (c) .
o — Modified CMAQ simulated POA : :
2051 ! | N
- I I
=P l | .
o= l I
£ | :
S 15)- | ! A i
O I i
&= | I I
8 10_ t [ | A ! =
< J\ ) } I ! A )
O S 1 L | f‘ ./AV‘J A / \ / [ "
D_ Y ! ,, U / 1/ A "
RL/AA ‘\'}w_ 4 VAN LR N Y 4
10/26 10/28 10/30 11/01 11/03 11/05 11/07
Date

Shenzhen observations (Aerosol Mass Spectrometry, He et al. 2011)

Modified CMAQ (Li, Fu* et al., 2013)




Question 1: How do we use the BPNNs to obtain

the daily-variable biomass burning emissions?
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Question 2: What are the impacts of daily crop

residue burning emissions on air quality?

The nested domain in our WRF-Chem simulations
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The interannual change and daily variability of fire
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BPNNSs reproduced the temporal variability of

PM, . emission rates from biomass burning
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The daily-variable emissions lead to improvements

In the forecasts of PM, . concentrations

——Observation —NO_BB ——FINN_MEAN —FINN_2014 —BPNN_2014

T T T T T I T T T T T | T T T T T I T T T T T T T T

250N - i (a) Shaoguan1 |
R(BPNN_2014, OBS) = 0.58 /
‘ ,“ R(FINN_MEAN, OBS) = 0.51
T WAY(l F |
23°N | p A"‘ 7 A :/\\/‘ Ml A M
TR WMUA AT L
Ad R o AW UV "‘J i
- T ' ’ )/'!i"?\ L Av :"«5&
Ons | E 0 g A7 -
21°N 5 i ——f+—+—+—+—+—t+—++—+—+—+—f+—+—+—++
' p 25 € 300 - (b) Guilin
112°E 115?15 § R(BPNN_2014, OBS) = 0.61
| , i | S R(FINN_MEAN, OBS) = 0.53
10 0 10 20 30 40 n 200
e BPNN 2014 E
25°N | | | | 1 | 1 1 | | | 1 | 1 1 | | | | | | | I |
08 12 16 20 24 28 31

Day in January

23°N|

Time-average PM, ; concentrations
of observations in 23 sites and
simulations from (a) “BPNN_2014"
case and (b) “FINN_MEAN" case
during Jan 4t to 30", 2014.

21°N (@




Take home messages

 Open burning of crop residue is a human-modulated
Interaction between air quality and meteorology.

« We used BPNN models to forecast the daily variable
emissions of open crop residues burning with an
accuracy over 70%.

 Our forecasted daily-variable emissions led to
Improvements in the forecasts of PM, . concentrations in
Southern China.
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