Does Particulate Matter reduce Crop
Yields on the North China Plain?
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Method

*JULES crop vn5.3 Is used In thls
3 modelling, with maize *

configuration from Williams et aI
2017 ‘

*Model runs parametrised fora
’ cllmatologlcal average over NCP

o Meteorology from ERA-5 and run
~at 0.25 degree spatial and hourly
temporal resolution

|]|}:| E EL;P &ﬂ- =

. Monomm Tes
- N_ ;ﬁ? - -nfu

2 Zhangjiakou
R it A
. I‘. i

,a
!

'Beijing
jt:-?zj'.:ftJ o

= Tianjin
Xi2mh

HEBEI

Xin : how
e Y
* Shijiazhuang

Taiyuan BHRED
At b Oy
L}

SHANXI

Linfen
Il 37
[ ]

Ji

. Jining

Zhengzhou
B b

. Shanggiu
il if

Zhoukou
|'E'.| I—I T'T
Nanyang HENAN

£:3] I"l'l h

e iy b
e
]

) T
‘.l' R

nan

g
i = 2 Iy ]

L

Shenyang.
. ERPH

Ithuannjan

e
h_|_1_||]

DEVET]
AEET
.

Weifangs
i ihh
Qingdao
f%ffjr’J
SHANDONG
Linyi ©
||‘E'j'r ]

CianyUngang
ETEm
]

JIANGSU




Base Runs

*There is a positive relationship between mean hourly SW and yield
*There Is a negative relationship between mean hourly diffuse fraction and yield

* The relationship between diffuse fraction and yield is due to the relationship
~ between total SW and diffuse fraction
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City Runs

Yield Yield % Difference
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City Runs

Diffuse Fraction from City Relationship

SW from City Relationship
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Development Stage

Mean Diffuse Fraction
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PM reduces
light
intensity,
which
reduces
maize
yields...

...but PM also
Increases
light quality,
which can
Increase
maize yields.

-

On the North China Plain, the
Impacts of reducing light intensity,
outweigh those of increasing diffuse
fraction. This reduces maize yields.

These changes to light

MR intensity and quality have
C the greatest impact during

the early reproductive stage

of the maize growth cycle.

-

Reducing PM across China could
Increase the country’s maize yields
by as much as 8Mt
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