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ABSTRACT

The objective of this study is to investigate the emission characteristics of ozone
precursors and evaluate their effects on photochemical pollution in Taiwan area. The
results of this study can be used to determin€ control strategies in the future. ~

The temporal and spatial distributions of emissions of ozone precursors emitted
from both anthropogenic and biogenic sources were calculated. The source
inventories of marmade pollutants were obtained from TEDS while a new method is
developed to determine the biogenic emission rates for VOC and NOx by using
AVHRR data. All these emission data are then merged to determine the
temporal-varied emission rate for each modeling grids.

Two modeling domains were chosen for study in this project. One is located in
northemn Taiwan; the other is located in southern Taiwan. Two episodes were selected
for each region according to the observations of 1996. A mesoscale meteorological
model was used to calculate the wind and turbulent fields that are used to drive the
computations of three-dimensional Eulerian photochemical model.

The concentrations distributions were calculated by using CAMx model. The

performance of the model is pretty well in north region, however, the calculated ozone

concentrations in south region were underpredicted when compared with observations.

This is probably caused by the error in emission rates or wind fields.

According to the results of ozone source apportion technology, the effects of
biogenic emission is small when compared with man-made pollutants. The
contribution ratios for stationary sources and mobile sources are varied from location
to locations, The production of ozone is VOC-limited for stationary sources, but it is
limited by both VOC and NOx for mobile sources. The ozone isopleth analysis
suggests that the emission of VOC in Taiwan must be reduced to 75% of the
estimated emission rate of 1996 in order to reduce the peak hourly ozone
concentration to 120ppb.

The ozone can be generated by the precursors transport from nearby counties, or
even from another airsheds. 1t is a good practice to consider the emissions {from whole

island when the control strategies were made.

Keywords @ mesoscale meteorological model, photochemical simulation, model

validation, ozone source apportion, isopleth, control strategies
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MHEERFHNAB - R THEGHOAELTEA4 P E SR REEAEREY
YHEARLEAET I BAEH L

| FRE 47k (Sensitivity analysis){(Seinfeld, 1988) @ #1 R R B) 9 3k
HEERRITERE U THRESRRHRAGBE BT LHARBE 2
RERF AR T REEZLTR - FFHRTE -

2 f2 /5 ¥k (Process Analysis) @ sb—F kB R & Jeffries (1984)42
%o -2 degFE(Janget al., 1995) - TH S SHEHEE A > KL @5 %
B BELBICEEAHAATLALRONE - hBF A LHMBRBET B
B A A0 B R iBAE - doie AR o dcsh > NBBE RE - A RS
BATOH » AT REMGA IR - Bl keBe LM R B 2R E
ANERBE BT EERRENRZEE o RBBHBI O BREHE SR
% % f) o B 57 MODELS-3 (http://www.epa.gov/asmdnerl/models3/)#= UAM-V 4 &,
¥ BB ILiE s ohie  CAMX JRERLE 5 b £ B4 ) 6 M AR AR &8 B4 shAE o
RE °

3 BRARBRSEE LB EA A S E|(racer) RIRS X — 0~ K05
4067 VOC 3 NO # 45 € X Bh(receptor) L AM R AW - Ib— Fik 2 REH 4
227 8o hAEHEBRABE  ETEARKPARGE AR EHIE T R
AL ZSREHEGRAOPERTAME wREEERTRETOAE Bk L




B R R e E A s R B AT R B PR 6K BRIBAE -
AEF AR ¢ CAMX 48 R 7T B 4L f 7 ik AR R A RIBE S R ¥ L R F -

1.3 #EERRLEAR

h—#HEZ X R ERAFEHACERENTEG TR AHALA
RBSWBEHTFS AR L AOPE RS ILET FREF LT HliEZ
AT o
BHEA LR AR Lb—3Et  FANHLRESHERASLAF
B i BEFABRTIE R RGBSR AERHELGREHA
BENAT o~ EET R IHRBELT
® FHAFALEERMEHRELAFMHE -
® BEESHEBMATHEER  MASHRANTERRAET N
EHEMBETH  RESHENK AR EMGBAER &
S
® HAEESOFE4E  #TPREALESR AR ANEE AL
EERGBPBE  ETRASZEEHLEARRNYE -
o HUTCAMx 2R REAMEHeREPEASE EABSZTARA
LAReb g o BATH KR A B AN -
® FAOSATHMAEELESLARAEMRR  BHREHFFKE » LF
RBRATFTRENEHHLAGERE -
& K& A% EseE(isoplethe) » A T# VOC A NOx #it— & &
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MRBTHEAFENAY TR LRAROBE  ERBRTF LT HH
WMAEABMEBRARL L —EEXHe R0 SRR TARARSEHGWMATH A
FERTEAER -

EHERRAEMALRA T - 1998)A & 4748 R o AL F I X
S RARFR I AEN4E ) UAM-TV B X (3k 0 1997 5 A » 1998 %)% TAQM # Xk
#01999) ) EHEHMA Z4LEIE PAQSMs > rrobz b > AEINEFF S HME
WA ARG FPRIVE AN BHARGEEA CAMx HAHERR -

UAM-IV B R B ey kAL 28 X - 358 CBM-4 AR B H](Gery et al,
1989) » & £ B EPA s4& & A (U.S. EPA, 1986) + & B2 B MM #F 5 £ B4
W) SIP B - REHEARERAICERENNETiA#  mMALHER
Bov LN O RN B A G R c ARBRITBE Y EHRHER UAN-TVIRA 2%
MEAEE PRAREARELEANET B IERRBLEELEHIME G
1997 : # - 1998) -

UAM-V B £ B SAl 2 AMBRAGHTREHRR LGSR EAAHK
B & UAM-IV & - se{p 45 A CBM-4 RAL R ERS > RiGsb— LA A B L
T A5 - BletR Rk (Nested-grid) 6y o 88 » T SATFE RS AR 44 AT & 4 89 3%
£ o b —BERIFSAI XFAREHRTREEER -

RADM(Chang et al., 1987) 5 BIXR B EHR S - THN LB A WS
A TAQM(FR % » 199NA Bt 6 MR A  CANEHLEBBR KLSE
B - HARERNZSEHKTRAS - RE KARSE e @B A
BAOxEHEEEREEN  BFEEFTHe MMS #ZX24 - TAQM A

RADM2 16 R FE# $l(Stockwell et al., 1990) » &% AR A TR S ineimn
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ik B ho st S gl B e A B R R B e S R B A H e AR e
Flo% 45 5k 4945 (Nested-grid) &9 57 5+ 7T MR i R e 4 -

ENVIRON 2 8] (ENVIRON, 1997)#7 4 i 45 CAMx (Comprehensive Air
Quality Model with Extension) A#HHEHRRE M ZHEBE RS UH
X » B % & B 7 £ B OTAG(Ozone Transport Assessment Group)#t % = shi
KX A5 VANVl z s st o £ 04036 > B0 RER - . ¥5h, B4 OSAT -
THAR RGBS AT EABRGFTEOHE B L RE RO AR
£ o AR OISR AT RATT B R LB AT RS o st AL ALK
FEHE BT A bt AT ARG -

¥ B EPA s %5 & o MODELS-3 (USEPA, 1998) » 4218 K ey s B3 - 4u7% 1998
Gt LEERABERE BR-BRERANZSG  LERBTAFS
ARG RPEALSEHRALZLA008H  LERRARRIE - T RH
STRACEH S RMA - TRAN S RE S5 LY BRI E HRGHBE - S~
HBHEARE EAF LSRR BREMAR  ERAAARS mBL-A
HBRELD EHLEHELRELSEHER  RIVFHER LB EBA
RGN AT EMAEA LR -

RiBIPETS RIS IR A CAMx 4T AACSI5 F e - AT oURA CAMx 2 /R
B 4o F

o CAMx X A% UMV i eashfe » o ikMAAE - BoRAAE - . %

®  CAMx ¥ X & H4ni XArah ehzhie > 4o OSAT shit LB RBHEEH

¥ He—EHELR-
® WA FENLE N Mp¥pif RAME BT ARG MEE -
o L—HAFEANABR LT HERH BEIRMTBML-HK

PRSI R o AR ek (17,1999) -

2-2




2.2 CAMx # /[ v

KT IR A 698 KX A Comprehensive Air Quality Model with extension
(CAMx) » 2 Environ 2 47 M ) A6 » sb— B R Fh A UAN-Y Rtz 5
sE5h, BA OSAT ) TANFREZERIB T EABRATHHHE — By
RRARMARE  HMALBEHFANTUREEELF RO FTH ARG -

2.2. 1 #{fp A AKX

CAMX 2~ Z#H AR ACERDEL > TARNE-BREFTRERRE
ZAMRBKKTEAFE - AHARGBRE Y RAREEMI L2 =44 E
FHEF £ AREERTRRIEH IR NS 2 b~ R F 2 XA BRI
(terrain-following) HEH R R A 4 - ATE BRI ESFEE - A -
FRER ~SERAURBRIG » FRAGHKS

aC, _ 7 a(Cﬂ?) 0’k
Y = (VH VHC,)'F[ 3z Claz‘a_t +(V KVC,,)
+?£:_| Wy %y

a ¢ chemistry a t Emisyion a ¢ Re movul

A¥
c, 4p3Ele3F4k E (average species concentration)
V.  xFBE#& 5 € (horizontal wind vector)
n EFEHiEAZFE(vertical entrainment rate)
© -/ B42(layer interface high)

K gL a4 (turbulent exchange coefficient)

TREFR L SR -AEKEEiEhorizontal advection) @ F =5 A F H &
A (vertical transport) * H =35 AR HE 58 (turbulent diffusion) » #mw
BHEACERBEE > FRBAAFHRE  FXAABBRA -
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CAMX # A A 48 & 8% fa) % Bl ik (time-splitting operation) S K &% %140 H 42 K -
HEBBRFATHEMIER

| __m dfuad,
at Xudvection A_\‘: a'x mo-
dof om0 (ved,
at Yudveciion A_r: ay m
% - a(C:ﬂ)__C d*h
at Ziratsport aZ J azat
@Ef._ =m-§.me_a£L +i me_BEJ'_
ot X¥diffision ox ox ay dy
aC I a aC f
—— =—\\K,6 —t
at Zdiyuston aZ [ ! aZ ]
0
SH = AAALERBRN AR GLERRR
Chemistry
9 _E
at Emission V
QEI_ ==-Ag
at WeiScav

ERXPu-vBREQRGLARFRESE 4, oA, HERZ yz25 32
ZEr@H om HRBIRHE T EAYRE -V AHREMHE - A BBRKkRRE
AL FEMEAFPERRFOIS  LARE LB TR T AHBALR
B &R EE NGRS Pl -

222 kL

CAMXx A7 A 6 4835 232 £ &4 Arakawa C 4848 (Mesinger and Arakawa,
1976) - A SIS RMRE ~BE - KAFBUGEHTEV @R+ mE R
FTEREANEEES VZEER - £ARFHETHRRAAAER - UTM E42 -
polar stereographic #%%37% + Lambert conformal 3 7% % -

AEAGIEA signa-z(c DN BBRELZSR  HEA A
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B Z=hix,y)
H(x, y,t)—h(x, v}

P hix,y) @& Hxy) AREBRALZHAE -

CAMXx {£ f 4 @) % ¥ (two-way interaction) ¥ ik 4546 (nested grid system) » %a 47
1% B A o — 3067 > 8 dm AR i R ho — {8 45 187 4848 (buffer cell) » B Rt i ts
WS RS - LR E A RELGRE  RERTEMGE £8&
MBI R LM B RE ARG MR- SRt KREMEY
Mm@ TR Ep B miE AR R B @iy Thieae
BN R AR - HM RREE RN TR ARG URD SR %
FEEMZPBE AT RZREFEA R EE  TUFHBRIGBITE -

223 #EAEEH

7k -F 1§ & (advection) ¥4 7T A Smolarkiewicz(1983)2 3T é b BB L5 £k
#% Bott(1989) 2 38 & F 4k o KPR A — 69 B ik (explicit) £ 42 » KFELA
P& % $ A Smagorinsky (1963)AF By B RE RS -

FARUGHAGEGHARBHER - A CAX R ERAZEH - T44
#44% F Crank-Nicholson & K& » @ & Hi R A 7 2 1018 X S (implici)) K 42 -

2.2.4 ILERRE

A AL ST % F o #H149 48 (mechanism species ) 7T 2 B A #00 St A4 -
FEAHEMMSHARY  BFR MY TR AR K (explici) &7 - 2R F
ARENERDELELES D RBAEUBAXAT AR PR EHE
Bz Bl ESRTEOTE  MUARHETURERBE K& -

B AT F A &) A RO 015 St %] (Lumped structure ) -
% X 448 ¥ % (surrogate species approach ) FuiffE184% & (lumped species
method ) » CB4 Aigis #3442 X & » @ RADM2 8 A dhfig4s » & 69X % -
SAPRC-97( Carter,1990 ) 8 3% M 25 X #4855 - CAMx 4248 7 o4 CBM- 1V # m ir (Gery
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et al., 1989) 3% SAPRCS7 (Carter, 1990) % et aytsl R BALERE -
i E AR T AR U ALER - AMARKA RZHRETAH
7% o dh— MBS E T R CBM-1V d4d%es & B AL L R E(termination
reaction) i #eA Cater &3 B & —Hs(isoprene) R & H] - sb— RABHH £ A 06
1o &% R K e

2% (Clearsky) EMALMREARGRTAA - HE - BEL2RE AR
HEPAATEELESENRE £ CAM FTH TUV ABARERLS 2L
—MAHBE AR HFERETFHAMRE -

AR EHEAT oAk E 8 CAMx & Rt EF ik w R4 A UAM-V
MERERK  NRAEEE (Fo) RAMRE o R&%A RADM B H 4% - 4
BREEEHFCAM BAWERE  AAAFREE  RAREKREES
& E Kk 42i% A (optical depth )+ & & UV ey Rk AR F20 > AR B A RFE -

CAMx #] A 24 #4475 # (hybrid numerical approach) & & 2 & 484 -
AV R RESE (A dL) 21ERLELE (steady state approximation)
FERE  ARARBRILEYBEERTLTE SRAEGRBRBMMEARL -
B A RS RER R X 2 R S A Fag4R AT LT IR A JLAg
sh o 4 gb CAMx 18 B — {8 £ S M (semi-implicit ) A F HZR KB B HRE - B
HBRCEREHMAE M AEFRAELERAER - R ARESCEY
HE®E T LHPRMAE (fast state species) f1@ kM (slow state
species) * £ ¥ 4ikiathiE il —p5 &4 Rung-Kutta 7 (Lambert, 1973) RAK
a2 AsME A BN E(explicit) F XA REE R posig i fathfE -

2.2.0 F5 TR 1A

HEERMEhAERERBRFEWRE, RLTHERBXAPSEHRE
B, BEHEIEER - AT UREER s RREE L L, SEMmARER
RSB mAE - 2. RAM, HEEHLEHR(AMS) AR RLE/HEE
(nucleation/impaction) (Fam)F AMAAFHKARMMALKREL - b
Y BAFBEMBRITRMOKE BT RYGYILRE ERERHER
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Mo #HR. FEREHUEY -
HABREHLEEAGRARTLEWARERM, L FXHT:
il
C
V, mERE
F A3 ngad
C:mEMRAE
HE ¥, FAoikm(surface resistance) & B, #4844 T — b4 4hey
A, AR R AR et (Schmel, 1980 Hicks, 1982), Wesely(1989)
HFRT-EAHEN s BRAFRERALBAIoe 5 -

Vv, =

V,=(, +n+r)
r, : &% (aerodynamic resistance)
r, - %A (boundary resistance)

r. ' sk A (Surface resistance)

1. A ds b d AR B AL BT i AL o 1 300 SR8 A A 40 2
RARREG LN AHNAAESARR IMRAEER - ABRH B
MARE S KIFES R - e RN ENEE NS
(temperature lapserate) ¥ B EMME - — &M » r, G A AR R
HFELAS] S MAERRSBEAORRLBERK -

2. #RmA Y FBER LA HEEE RRE (laminar sublayer), #]
BRAESRESME  E L OMBMEAILAMER, ELERARESZR Y
FHEHER, T HLHAGY - BHERGEE -

3. kM AMPENAMBERENBRMAIES » AR Sb K6
BRICEMTAM -sbt—mAMER LA - oEE.. FERAY
i CAMx # 3% Al Wesely (1989 ) ik 3t H @R 71 » 457k & 81 #] A Kumar
etal. (1996) #ik o

fi CAMx ¥ AR 653 B 4 78 CALPUFF (EPA,1995) # X & —3k » % 1
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Maul (1980) FRZtRE S B R AGH IR  Ad—FiEY A X —\¥E AN H—
RSP o Sl ERth R A ARG (A) BB SEH - ARK
et m AT HEEE (k) fomikd (Rmmhr) F# > £33 HELe T ¢
Cg+.3.l — C.'e(—A,A.')
i - {

A, =3x107F

2.2.6 R4 EmnE ot

Myl R A BT EE AL - FREM4  —KTE, RGHAEEA
HERARENE, RS ESRBEAERGEES R, TARREEGY
oA BENETT, —RHBERRESH L, B1C, (x,y,0.0)=£(x,y.P),
MO Gt EMEH, BHAZAGTAATHMARI LYRNH - Kk
FiEt @, RBXMEHEHE, PANOEKLSTABRE !

Dibxm: 0=0

- = f(xayst)
(o]

Kv dC;
bt S|
AH Jdo
(Bm@m
aC, ‘
—-Kh—a;=0 X=Xy RXp
aC, _
—Kh‘-5y—=0 X=X Hxy




o= Z—h{x,v)
Hix, v.t)=h(x,y)

h(x,y) DR A
H(x,y.t}) B ERTENRSE

0; =Vq;Ci(0)  eBRAFEE

Vi, DESY MR

Xy XpoXg, Xy - B AE S L LER
AEARFRAOGERZ I SEHRECAHL EERRA -

2.2.7 & & R B BT

AALRFE T RANEAPVOCENOXROH - RO RER Emes Mtk OH -
f KB P 4 BB s 4 Banks(Initial) ~ 3% (propagation) #o ¥k
(termination) =AM > MeyA B R ThH FHLMES -
HCHO + hv —2%2HO, - +CO
HONQO — OH -+NO
O, +hv 5 0('D)+0,
O(' D)+ H,0 — 20H -
EEBERVOICHAL mANOBBANG —AHORBETURFTHT
OH +¥V0C - RO, -
RO, -+NO — NO, + RO
RO -+0, — Carbonyls + HO, -
HO, - +NO — NO, + OH -
f£db— R B VOC A4tk Carbonyls » &8 NO« 4--F B #d& ik NO: » OH -
MliAREREBEAEL -
P8R ARATHEL AL THRAE:
-OH + NO, = HNO,

HO, -+HO,- — H.0,
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FOH AN A EHOEAE  F-—HBREARELZPTERE
e NOXRAME  RMELZAER —BATERE -

2 Rah 4 Ao VOO/NOX GRS EA M > F N2 RS 2 HH0H R
A A HNOs » LBF S R 69 & AR £l - S8R A03E VOO MR (VOC limit)
MR FAAFTNOXEESR V- HO, VB REEHAAATHE L
B st & 8,694 s & NOx APR$] - Sillman (1995) # 4K & A B & A4 A NOx
FR# & NOx PR 693645 » d R

Py o, Pino, > 0. 35 A 82 & LA NOX PR %)
Poo, ! Pivo, <0. 35 Rl % R4 A A VOC MR

ERXE Py ABE—BEEET RO ERRE, Py, HE—-KEAKT
HNO: &5 4 ik & -

A CAMx F#IM “ie#” (Tracer)h 8 R BT LARARNE  BHRBHEA T A
H#E 0 B "R A” (Timing tracer)d “ & SR &5 #)” (Ozone reaction
tracer) ' BB ERB AN AZ AW ELETHBAOHRBERPARA T OE
G- MR ARBEMB A AR B RN EREH B RLEAARE
FB-aFERAELABE HAAoRLARBEMBRARE 7B

N, =Rineh NOEHE - BF 53RO NHBRABEAHFESH

dNO dNO N,
.k 4 ! X -"--ﬁ » ‘-h--a. ] , X i N N ..-'EZ.
% A A A6 e R ﬁﬁuﬁ%( — IMZN:] Y N, @k
N4 NO

x

Vo=3imey VOC LA - RE i @5 R VICHRFREOFE 56

avocC arac Ve kOH.
' [ 3% BMEH——MREB HRBRRA ; : P B
WA B ” iR ﬁ-?l_:i$f&( = IZ(K"‘OH,)] P

kOH, % % i 438 st Bl F0 OF S o R
OV, =R&EFB ey FHERAEVOCRFFEAT LAGER
ON, =RAF I ma)7H5 R A N RSAKILT LA 4R
O A ON 3BT E~Tai0a .
® wREEN R PREI A BB VOC R B OV ik £ B
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d0, YV ekOH )
i : » {0 N. { $E o
( 2 IZ(VI'kOH,)J O N, B AR

R GLIE LIRS N,

13] Oxlﬂ Eq;F %& °
® e fuis RERAY R
dO,N, (do] N,

dt dt ]y (N, +V,)
doy, (do,y v,
dt ( at )3 (N, +7,)

N, V,,O;N, OV e st Bl e X R ¥ F b dkicesst Ay A gl eh H4a 4
T EREHMBARFEEETE - MARBF AROATARERAR
BAEATEFHMELAOBE - Rt » Losb—HRP » BFVEER OSAT Fa
REEREIME » ARG FEHERNTE -

2.3 CAMx i XA EBATHAHLRE

RLEEZRDSTEAREEZHAIRRIABE A& - FREM
FHOBHEEH AR TH - RAFMHESETH AL EATHHEHE -
Kl r#2d » FHETENRAAFTENG -

CAMx MBMA TR 2.1 AT - BT B AN E RS FHH(raw
data) ; 2k 1% 48 78 & 72 £2 X (preprocessor) & 4 A (premodel) 43 47 1% - #4144 2 CAMx
FrEE X o« CAMx ARSI NG EMBR LR ERELG T AR 22/ - &
NAAHBEHERETRA RERARCRAEN SRS ELE S & %
CEZF - FRETPREETT AMEHAENTH AKX TR ETHGR
Wy yik -
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& 22CAMx B A B A E

A4 —fE bR et - B
FIEE -

W% i AEAFX

A ARk R4 LA B — REE MR > B R% KRTE |B TUV radiative
A~HE WBu R4 H - KRR ransfer 8K & 4
T EFBERRE ABRE - .

Albedo/hazefozone [ H BNz D uv R % - L Qs R L EE

¥ AEEE - HESY - T56 -

(ALHZOZ #%)

TRE0 KA HREBATMEREE  ~RBR)SEXBAETEHE
HEAHCHE - ARBAM A -

ER AR R IS IMER SR RELSBER B USGS BH@ 44T

BROBRAEL -

BEIRIE ZHMERSEEPERETFHERY KR | ARAMS )& K
AGEMRBAN S LpEE - BAL |ER BRATEREY
R AR RESE - HEEXAEL

B35 Zadituvgh ANEE -BRLELE
- HOHETE -

= Ay ZHERBAESH ARG EME AL
HER LA B LR REY
g‘_ s

K& RAE AR AR AR - Bk

AETH(CX) ZH@ENKFER R E F{cloud F) L.
cover)fo R K58 Mt E A @ik

% s EHE( %) ZHERNERAEHE  ANHE (RL
% BABE '

TAHBERAR ZHMBELR T RS EEFZNE | AL
B MANTHBNBEARAERTE

#4445 4 ZHBENEHBERARSH 2V E | dEASLEERT
A tehihiERE c BAfn i S HAEEAAY
AR HE  BiEEaite % KL
PP THRREMERE -

o A C o MEERFH _BEBRE T - vERCHERMTE
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P FRAALAEEHMEHZIFHREHR

3.1 AR K EANEHIR

TRETERNTHAACESEHEBE T FITREGEH X2 A%
it

® HELAFHA -

o 45 CAMx # A e ib ik fo d Fagtf -

® A SIELE -

WA TR TERETHRERRFATALTER® BATER
A EHELtT N CAFOE - RERASTERSBN T EFTALEE
Rk Ivs  RBERSAEMSE 3 BERLAEFTASHTEAN2 55 FAE
ROGHERM 435 - HITET 1996~ 1997 - 1998 2 BB T+ oA R IT
e Rt &P AER 199 F2FH -

3.2 ZRBAEANEHIRE

AARTEABBREATALTENEHHE CBRMATREESHES
BE—FHBERHEN > SR — A netCDF X3 E - AFFERRZ
F& A #1547 o NetCDF # &, (http://www.unidata.ucar.edu/packages/netcdf ) 77 2 it 3|
(amay) B AR —AH P S RRAGEARR  AHSRE - ERASRALE
FARHRA L —48 X > %o MODELS3 + NCAR Graphics » EDSS % - 4 st —# &
I LLE & I

® A4 netCDF ¥ &4 X NFHEGEME MR -

¢ STEMEHIBFEER -

® HBMFR:THAEFEHPARENRLEAEHHN] -

® TIRAL:BEHEMEHR -

¢ TTHRITEARMEREH -
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b — B b S — 18 FORTRAN 42 & - #£ /8 A EDSS ¥ 10/AP] 242
2, M (http://sage.menc.org/products/ioapi/index.html ) + 4% F #4& %, netCDF 48 X -
AR EBREY » BT E 8 $ 4% -

3.3 ¥4 B ZEHE

BA- BN TRLEMIASZRENHE BEFE — L5 THE
ANEH HAEASKALRTHEE AR SHEAEARE-LEHALS
ERMRARE  MAE ROk ARAHEIBRIFZIN FLERLLRT
# 8 (meteorological episodes ) » £ tb—3t E Y RIMAREF K 1996 £ LA T}
AFHBNGHE BHRFANSEATHAELTRAAMEGEHN  LAR
£ % 1996 &£ 0 FRLAFRAT X 3K 1996 a4 B2 ) T AT o7 -

BARIE B & SRk R AR ZAS1E 120ppb 2 85wl K3t - AL
BIFEZH ARG B ERABBIT R 2 b HABE 5 K L M LHE
BAR RN AT R I TG RAE - b RAFHRBIRRBHN - BIER
HERAF-—ARFABBGNS  FBUFHERARAHREME -

B&3IPTUERLLETH 18 a#MEHAR  REBRMEH R (1999)
MARAMEMI B BB 18T EHS8HATAE~8/10a#~108278~11 A
1 BAFHE  BRRCLEIRABERANXRAYVE  FHEEARYXEAS
HoTEEZRESHG - ENERAROLARERGAFERZINE 3.1 FF
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Surface Wind Fleld ( 1996221)
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Surtace Wind Field ( 1996222 )
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Surface Wind Field ( 1996301 )
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Surface Wind Field ( 1996302 )
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Surface Wind Field ( 1996280 )
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Surface Wind Field ( 1996281)

c ko
4 3 E) 1
240 coed 240
S
120 Cen ] 120
LI T T )
] ~-\;..] 0
~120 b - - 27 R 4 -120
K "'-:_:"— i
---------- ]
-240 ' Sl —240
/’«’-[—'ar---l-.--.’o—r’—’—r’. Eff.:l————-—a:_-[-—--————-]—rf-———l/.

~240 —120 0 12Q 240 -240 -120 0 120 240

12002 1800Z

Ty T T o rr T LA ] o F F Lank e L
AN L \Hlllildﬂ::zﬁ:
[N IV B BV I B BV I B B B PR LU T I I A IV I B B B R B R |
TN 2NV I N SN R S B B B A L LU U U D R R R R R R B B B B B B
240 [SN SO SN I BV BN B SR N B R B A 2 B 240 LU I O I I I B I I B Y A A R
'R Y T T T O I B I I S I A R B LY TR T S S N R B R B B Y B B R
PR R SN B B B B I NV R A S L LI W W N N S S S L0 S T I B B S
13411144444-' ------- \lllllllllll:lltallf
PR I I L R R I R R L I [ T N T U B S R ] U A
120_....‘4..,. -------- — 120.—111!114:/‘ SR a-J
P N A =l L T 'R I A A A
4 4 4 a4 4 [N I B B A -
LR B N ) [ 2 I I I ~
F - » # ¢ ¢ 4 1 PN B AR A A
o - PRI OL-IJ'IIII » —
LA L] s Fa » -
----&4: /11'&:4 [
L N S b s 2 e s -
F - - - . RPN { P -~
120 - - - -~ i —120 =~ » » = = A r e e e e o el
——————— 2 E A - - e e
L o e - e - e P 7/ S B B -
________ fﬂ’ﬂr-‘f" Ll ol o
--------- f or e - — .{.ff“.—.f-———.——.--a.aT
24 b e e m e m e - — P40 P e e - -
—————————————————— e o e e wT wm o ow e a em  w a  e
—————————————————— j b o o e e e e e e
—a—— ———a— . —_— " — - - P ol ol ol P g -~
1 1 T L 1 1 I L

~240 -120 0 120 240 -240 -120 0 120

Bl 4.40 1996 £ 10 B 7T B8~ I i—k » F_ BB ZRTRE BN




6002

Surface Wind Field ( 1996282 )
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Surface Wind Field ( 1996283 )
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Surface Wind Fleld ( 1996282 )
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BE BB ETHALEEIE - UTM & 42 & Polar Stereographic & 1% -
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Z#EA - UK PR A 1000};m01 photons m®s™ * B EE A 0C ey M A & o
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Stationary NOX Emission Rate
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Stationary VOC Emission Rate
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Mobile VOC Emission Rate
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Biogenic VOC Emission Rate
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