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Abstract

Recently, due to the desert regions in main land China become larger and industry development,
the Matsu regions are affected by the pollutions from North China more frequently. That also leads to
the lower visibility suddenly. The forecasters do not have sufficient information to predict the weather
phenomena. In this study, we analyzed the high pollution and low visibility events from 2011 to 2014.
The results show that there is high correlation between the density of PM2s and visibility in Matsu. In
addition, the density of PM.s of Shanghai, Beijing, and Matsu have temporal lag relationship. In order
to know the synoptic scale weather pattern when the low visibility and high pollution period, we use
principal component analysis to divide the weather patterns to some modes. We found that the synoptic
scale pattern with north-east wind, strong wind velocity, and low water vapor in the path way of
pollutions from north China might be the main weather pattern to lead to low visibility in Matsu by
pollutions. Here, we also found that it takes about 43 hours to transport pollutions from Beijing area to
Matsu. Finally, we use some tools from internet and our forecast experience to build the standard
operation process of visibility associated with the pollutions from main land China. Then we can have
more accurate terminal airdrome forecast, especially for the high pollution events.
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Mission China

Beijing

=

Beijing

Past 24-hour AQIwas Moderate

500 500
Chengdu Most Recent AQI

Guangzhou oo 400 Sep 07,2015 8 PM

Shanghai 300 300 91 AQl

Shenyang
200 200 Moderate

<o

Historical -0~ Concentration (ug/m3) ] Air Quality Index (AQI)

View Data

ng/m3
AQT

if at this level for 24 Hours

Concentration: 31.0 pgim®

Air Quality Guide for PM2.5

Air Quality -
Index (AQI) PM2.5 Health Effects Statement PM2.5 Cautionary Statement

Moderate Unusually sensitive individuals may experience Unusually sensitive people should consider limiting
(51-100) respiratory symptoms. prolonged outdoor exertion.

Unhealthy
for
Sensitive
Groups
(101-150)

Increasing likelihood of respiratory symptoms in
sensifive individuals, aggravation of heart or lung
disease and premature mortality in persons with
cardiopulmonary disease and the elderly.

Active children and adults, and people with
respiratory disease, such as asthma, should limit
prolonged outdoor exertion.

Increased aggravafion of heart or lung disease Acfive children and adults, and people with
Unhealihy and premature mortality in persons with respiratory disease, such as asthma, should avoid
(151-200) cardiopulmonary disease and the elderly; prolonged outdoor exertion; everyone else,
increased respiraiory effects in general espedially children, should limit prolonged ouidoor
population. exeriion.

Significant aggravation of heart or lung disease
and premature mortality in persons with

Active children and adults, and people with

B 19: ¢ Wz f &7 %433 2=+ (Mission China Air Quality Monitoring

Program) #5 % &

2.NOAA if # 8" 5"

NOAA 3 & - 4=t : http://www.ready.noaa.gov/HYSPLIT traj.php >

4 =41 % Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT)
BT E 2T i E - A PR A & (AcB] 20) 0 3E
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Bt B R { HEE R BarIEaR o e g N A IR ES 0 R R 2 B
Y 2o WRF $555% » Tt A g * b R f & a1 o
NOAA HYSPLIT MODEL

Forward trajectories starting at 0700 UTC 24 Aug 15
00 UTC 24 Aug GFSG Forecast Initialization

at 39.93N 116.28E

Source *

Meters AGL

Job 1D: 144613 Job Start: Mon Aug 24 07:58:16 UTC 2015
Source 1 1ak:39.93 lon.: 116.28 height: 500 m AGL

Trajectory Direction: Forward ~ Duration: 84 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 24 Aug 2015 - GFS05

B 20 : NOAA % 391 % HYSPLIT 2 23} 038 ch/d o dui* 84 ] o 4R -
M AFAKRL ZBAA (A7 )

3. EOSDIS Worldview

g 4ezk 5 % BINASA i 17 ik (Terra 2 Aqua < MODIS &% % )
FELIR 5 B N 5 A B PG R ¥ AT S ik 2 Bheh1 Bt
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24



I Y

W R

4 e

PEE 35
VRSN BT RN AV PED e

1§

i

A
)

MODIS £.7 & % 8 ff > 4% 3

14

,
|

3 wasa \X/ORLDVIEW

..ﬁ,
, Srive  + L oA

4mv BASE LAYERS

E_f 2
Corrected Reflectance (True ES

1# n Color) =
Terra/MODIS

!

= OVERLAYS

a B
i o

Coastlines = X
@ OpenStreethMap (license) =

] 21 : EOSDIS Worldview & =L3P~ 4 &

25



1 ~HRFiTERAE

FLEDA | F TR ITEINARE L NS AFAT R EREE L

P2 %7 A3 [ BER SR 6 AR T G 1 @ T £ NOAA i i i
NI EREATUE KEREF NS FEEL T AR 2 % PMas
DR MR S RRIRA WS R LREKE  YREFEPGINE AP DE
B2 BEER > ¥ 35 NOAA WHPF R 27 & 0 B ts ) %iF
TAF- e FBE B BB FENRI0 > 214 p A2 BhF 5
A58 > P Bk 380ug/m3 0 b o NEEFRERF ] 2/15 8L b A S B e E 3
BPRAF R R %17 PMos kR SERFREH G A g A T {5 WD
Bl e SR AR FER AN 2/16 ¢ A 45 LERERFRFESF L
ﬁﬁﬁ*%ﬁﬁ(ﬁ%#@ﬁﬁﬁii§ﬁ%%%‘%@&%%%%iﬂ
s BAER BTG A AR ) FMFT 2/16 p 22Z 54 B 4B 5 4
T LRET 2500 2% 24 0 ERBRAMS 2 XL HEL LN
s LRAEE-

R ER R feguE 2 7 R A RE 2 h A 2 o B ERIEAR O
FAP BB E o LAPIERL G YL FEF B2 SR L

GG B R R F o

26



EREEEEHEE ? NO

PM2.5;2E>101.2 ug/m?3

l YES

FIEf43/)MEE A AR R 2 A —
1.8EBELEE ? NOAAZAERFFMER

2 RIEFEIRZ ? FH ik 55 S i A RS

BURES  AREIR?
4. BFE ?

B

1455 £8PM2.5 BN TAF #5 2f

2. KBENBIHIGERE
3.EOSDIS World View
4 iFE R AR

B 22 : SRR T E AR
L ;{&;ﬁk

Lave, Lester B.; Eugene P. Seskin. An Analysis of the Association Between U.S.

Mortality and Air Pollution. J. Amer. Statistical Association. 1973, 68: 342.

Mokdad, Ali H.; et al. Actual Causes of Death in the United States, 2000. J. Amer.
Med. Assoc. 2004, 291 (10): 1238-45.

Xu, J., Martin, R. V., van Donkelaar, A., Kim, J., Choi, M., Zhang, Q., Geng, G.,
Liu, Y., Ma, Z., Huang, L., Wang, Y., Chen, H., Che, H., Lin, P., and Lin, N.:
Estimating ground-level PM. in Eastern China using aerosol optical depth
determined from the GOCI Satellite Instrument, Atmos. Chem. Phys. Discuss.,

15, 17251-17281, doi:10.5194/acpd-15-17251-2015, 2015.

27



https://zh.wikipedia.org/wiki/%E6%87%B8%E6%B5%AEYE7%B2%92%ES5

%AD%90
http://lwww.stateair.net/web/post/1/1.html
http://www.ready.noaa.gov/HYSPLIT _traj.php

https://earthdata.nasa.gov/labs/worldview/
- FAARLETR

(=) #a12

(L) A2 %53 9&p3#F > pFmyas B@F L -BFLp %4

¥
B% (2015) fodhdt % O &2 15 > * kP SOP % b -

é"ﬁ'

3
(2) AT @ FHG » L5 A4 AL p 2 RRERAP - 2 S
EUERNF

mﬁ

T2 st > A 7 o WHEBRDLG v R A0

(3) p g it = 2 b iEEinAm ] N HEFHRRAHAAFBFS
AEB Foa DREARG 4 o e ¢ TEAR R (TR RARE Y 0 & R B2
FEIF N Y RACPEE Y R AR X FiERE FE a2

RETAR AR ARG LR EL ALY
(=) AP EH

(1) %32 2003 3 2014 # ¥ 5 Ar Py L REE " M 2 = F #jc o
() AFH = F2HPREF AR R > BREFAML LA FFR Al

% F & PMos i 58 o

(N55HEFAe FLERFL2 ) ARE ITE R A EHH LG E
L e 2 AR ol g IR E AL BR R F 0 F A BREG 18%
1+EF“§]?7 %L@FJ7 )

28



(A)) Ay Wg* A m 32 B4 PITHEFAITH A K47
BPEARESEY B RRAFFZFTRTE- HLFET FRD
WRADARF O HIAEGALRARERALT AR - FVEF AR
AT AT B 2R RRE AR

() 35327 H

(D FMFRLLE (1) B #5e fehBd a7 R EEinm £

BNELE2Y AR TRE T 2B RS o
() FHFALRLLY () B BHFELE LT F 2o
(3) T MFAALY (3) B e &4 HFAELRLLBIR22 ARBE(F

%

a %

Eonged 3R T REFFTEEELEI AR FALE & T

LR ARR] I3 TR AR A N F P A U o

() B¥PT2HY R

(1) 3 MEFFTERS (1) B> JAR F45 FREL5 > 7 jed o
Wi P AL EY St e B 2 EaG iRk
BA KK IR ERSF 2 FHAHEERERY RS FiET

S

# 1
B AE ho 5 APt A i BB IRA 2010 £t ApH B E iF
5o Av b Ak RIA PMas ik R TR B 2011 & B4 o F]Rt A
kw44 2012-2016 5 44 d A enia BB FF AT
o 4eBl 1 ArT 0 Ak 44 2003 £ 1 2016 # B AR B F T
FEMEFEPFTF R A AL R A HEE FEFEATH Y

HiE AP S Pl BT LR e -
(2) 3 MEFFATEERS (2) B e BF-Fp 3 KILH %S

BEchd i A X i LR F AR ke h 0 TP
¥

P 3% 2RI LR GIEER chE & 0 B30 F - 34 & 2012-2016 #

29



3 A E SR E L R St

o

,/

(3) F ML ERT (3) B 344 oy =

’3‘_ ‘J’ ""’SA\ e 1
5

W TN R AR TR e

AR % G R e

(4)F M FFTERS (4) B A HE RnPMus kR TA G 3 50l

L R A N sk B SR L B LG i

2 LR,
RN ;\Frs

» R j»-lir'%

HE A A
AR ARheE Y F 3 ARl o ¥ 88 2010 # 5 A B

ATH S O TR TR LR R LR R
AR e 2R

wﬁofﬂ’ﬁéwﬁﬁaﬁﬁﬁﬁﬁwﬁﬁgv

TEAR R €4 4F P A B2 R F BRAEE N
ARG AN LR B R R RBL R B R kS g
FHE T BT -

30



