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% b R #1 & Os B PAN =z 3,8

HBAR HESE AR ECE RIZEHE
EERARARRER

(PERBEN+—-FE+REBKR  FERBEN+ZFEZAABER)

B

RERPAN R EHE MR EBRCLIEANEEEY c EMARARMBRALE
LR, M RER R A, R REBEAE S, R ARG RME o 2SR AL 2% KR
WEBAY R EREE, R, DR/ E TR RS B PAN (8L - BRUKRE 19924
SHIBHESHI8H, WESERA KRB - HMRBUR, WHBE, EZBBEERT, RERR
fESSEIEFHBE A 151 ppb 245 PAN IR EBEIHOBER , K54 ppb o SEse LR MIR B
W S LR A R R MR, BB R R L — FE A DO LB R ER £ E RN KL REHE AN,
K, BEERS BN ARERSRED) BREK PAN EREHFS c HPXUPAN &
REHEHRLBEHFZ - RTLEVERBHRLHRKS, TERERRIES st
XA FRERRER 420 nm WEH, MBARMRBRCZENE, WEL R —HAER - KRS
YIH BRSORRADER A/ R R, MR L R BUR . E R &R R, BIES R KB
HEBOEF T HER BT % (AR S BRMUE/D . R RN EF MR KRS Ry
L SR R, 0 78 A R AR BE, < 10 nm, (2 68 59 3% 31 B 4 0 RO R L ©

et RE, PAN, ZRI5H o

— W

BEBTFRERBURMRA R ERRBIESR » 0N, 075 5, R R A
IR IR AR RATER o BEREEIENR S RME, ERRAELTFEREREEN
MRS R RN E R NEET EUHNBERE, PAN A% FEAEL T REEI R EREY
RO, B EWMEYHEMRARER RATARROEE . W H D 7 #2100 E e
HIRER PAN SUKK @4 2R BORE R T 65047 Bt BTRERIE R RERKEE, 1992
FIABEIR BEHREEAEE LT, GERHREAMPAN CEEE - EL - RBREAK
o B2EM R TP ARHR AN PAN R B A KB ES G E, B IG AR mBRRER o

REREHMBRPRBIRERNERBYE EFNRE P RKEFENLREIER
HIEY), BB RR G E BN RS, & 8% H 07 SH Y 4 & (Tomlinson, 1983), & A% K ; |
K RETRBEXERME — THEEXELRAR -HABWREA KR ERNRBHTR
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(Tropopause Folding), HZAM@HEA ; 55— I BEHBMBRZEELY, NO: (= NO + NOy ),
BRARFHERYEAER (Liu, et al., 1987) o A REEHEELBRBNARFO(D);

O3 + hv — O(*D) + 02(*A,) (1),
BRBE R FRREUKS FERAEERESEBHEOH (hydroxy radical);
O('D) + H,0 — 20H (2)

SEEHESPIRARFAEVREBRREA  FILSEEHRERRFSEBIS »
AT SMWEERRPHNIM FROH FANYENKSRECE(CFC) ~ —ELZE
(N20)% , BEARDPRE  BREREFRE  PEFMBRENSM - HRHNBRERS
SEBREERE  BUHMBP A LM EZEHTE  FHEBNARAE, BUARRHTR/ES
REKHEBMEVRHRARICELBELSBRZ— (Wayne, 1991) o

RE R IE

O+0:+M —03+M (3)

ER o H_ S ILANXBEENERFRHMBIEAR FRFEERE o —EFHLARTHER —H
{LRAEBWEEREBRET R o BERBTRFEZE, REMEF —ER{K; Penkett i Brice
(1986) B BL &40 R & 3t [ A = R AH , 3L B Crutzen (1979) BI@ M2 NO: 2 HALEZ B
BRE B EEE R (reservoir type) ST R, KRR B EAVENE PAN (Peroxyacetyl Nitrate) o
Stephens & A (1956) AL PAN WTFETE - Hf® PAN @ HEBMYER , MEMRBHRE , B&
FIAERE AL REY o EEBEIR T EZRIUESD , FEEEAFZHFK0.5F]0.7 ppb #y PAN 77
7E (Spicer et al., 1983) o K ¥ LEZR 22 R /RE B HIF 0.032 ppb 8y PAN o KEH PAN £
ERBHEBYEILEELENCH,COEHERE R _SILBIERER

CHs — (CO)+ Oy — CH3 — (CO) — 00 (4)

CHjs — (CO) — 00 + NO; = CHj — (CO) — OONO, (5)

HPCH; — (CO)- BB EH MY L ETE L REY Z— (Finlayson-Pitts and Pitts, 1986)
o PANTERRALBHAE LEREER, —BIERRIBEZCHI(CO)OOEHE &7 1H—&5H
B IE (R NO R BRI G, #1815 Je £ N E (Hendry and Kenley, 1979) o

PANMSERAR R ARG RERETHEEHRRKIIER (Hov, 1984) o Y PAN B
A NO: )t CHs — (CO) - OO0, TE— KRBT ~ ME2° CRAEMAN RA 3908, HERER
EO0°CHRy, H Ay MR R 30/, Al {#R F R , R 75 1Y MR Z 48 o Crutzen £ 1979 GlR
B|PANRATREZ R NO: W E B[R . Singh & Hanst (1981) X bt 35  #EiR PAN &
AAREN URAEENMEREENEEFX BESKRRKFEAEN PAN iREEERE
R, EEETRE, MRS PITEREERE . SinghF A (1986) REEILAFEFLEET
230 ppt By PAN , (BB 30 52 218 8 (140 B V5 He R
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LSBT 31 Bt 7 3 AR i Beer Lambert’s Law AJ R :

£:ezp[—CxaxI]
I,

R Lo AFRDEEE; L 2BXAE, CRKEAZEE, o RIE(RR) 0RB RS LR
KYRBRE o XHNBRKR A= (I, —I)/I, = 1-ezp(—Col), FE{EWMERF, BT, 7] & Taylor &
B, 185 A = Col, BIEH R SR A PR B EARPEBR 4R ©

AR FR AT A % 28 /R 8 Environics S - 300, H il W 208 —B/R o 2R AR A M (sample
cell) # , DUR R E 55 Y6 IR , B B 7E 38 5% 264 nm R Z R o RELE 254 nm B, H 1 (25°C) By,
W RS 1.41 x 10717 cmZmolecule! (Griggs, 1968) o B BUBE KRBT A/NER 2 ppb ©
BEMHEE L AEREREE=1TDILHR K-
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PAN R FI|F R 18 @47 8% (Gas Chromatography, GC) it & & F# #£ 2% (Electron Capture De-
tector, ECD, SRI-8610) fl & , B £ HffiHE - WP R BEEMEZRR (=1, 99.9995%), & &
&K R B M1 (Supelco, 2-2449) 4 1 A RitE EHE (J & W Scientific, DB-1 §; DB-210) ¥ ¥y %@ 4~ B
, BB TR AR (Valco 140, nickle-63 type), ECD 8 2 i\ Ak B HP 3396 4 G382 , AT
BYERERAGIRIERA/NEN o BB EMEN N, FEREF 40 ml/min, &EEE—/ N
B—K o HPAN BZROB DERRERRE, REFE25F45°CEL, LIBR PAN 7 &E
AR BAHPREELSIFRANE FREON, EERRREE20%, B & PAN S BEE
o RTRIEO: W, & ¥ (A B FEHIEN O BUH ALY 1E 20 M o F 1 & #5128 (Cryocooler,
Neslab CC-6511) {£ 5 E#% DB-1 2B F 4 —50°C, DB210 —~HH B , INERE DB- 1 &A=
—80°C, /NFHIR WA ER A, (K2 ml (RS ml) ZHKABRERAWZEREL, AHEHRERERA,
HBEREEEATRGEBEN DB-1, (R TRAFE - 8N, HRVERREEEHE S
FERSREE R, In#DB-1 B M, AT R A A DB-2104 B o B8 28 BUR ECD Fri8 St E
BMA/NEHPAN CBE - EBHBFEZRPFREAGR KSR BEEME D JEERIRE
7. R L WEERMBERF

3-Way
Valve
N Flow
’ x Control
™
Sample
Inlet
& Carrier -
Gas NOy PAN
Converter Container
' 2
Cryogenic .
Cooler NO Zero Air
” Analyzer
Column
ECD Integrator Disk Driver

B2 S8 PAN S HHE o



A=®ZA BIHE &

LMACHE PAN BEE PAN FE LR AR (LB  (HEF PAN RN 1@E , LABITAR » LR
BRAERFROKEMRINA SRR, BRLE, E+=5%, RRHMSEK (Nielsen, et al., 1982) o &
ER, MEARFZ PAN ZRHEHE DUE RS AR 48 (Sample loop) , By A {31 2% 52 5
B RMEZNEANRMNK » WHRAR PAN R TERES  AA/DRBERIEL - A&
ZEBSRMMYALEI0°CZNO, MR RCOERE PAN BIRR NO, BIRIESFZ NO H 31 #%
EHNOBHM - FFIHEH, PAN BREE 100% (Bollinger, et al., 1983) o H ik 7[18 PAN Z {&

B o DU mIEAR A FEERMBEUTHR S PAN WERBME TS /55 ppt, W B R (retention
time) #J £ 11 min o

(Z)RmemGH

WIS S 190243 A 13 B B3 A 18 B, W BICT TR BT MR Y K , Do b2 I B
AT, BT AR AR, B LB S 0 BP RORR D D L R, RV R o
6933 (scavenging) fEF , 1 R P BURFER R P09 MIPRL T . RIAMAIZ HELF , AR 5 B2 5
1 e M SR SE S AR T A P B LM R o R SE R B R O T SR 4 S O
B R BRI IR o 35 13 B BKANE— B, X B REREETELT - 28 °C 2, EH
REEBR/, HB2-5m/s o 13, UFI 15 AS KM TFEE, 5 BB TUR ST B HIVLHE
BRI AR o 6B FAREF4/SET/SNERER, BEAEMMERE  TEHR, B
RIS, EEEBES - 8 m/s o ERMKIMT LTS , 8518 B 4k 0 B A H A 1R/ , 76 B WA B
FIEHRE, SIS E ST RREE SR T RS E T S/ — R K R — S bR
| R . 5D 0 L L 0 4 0 53 4 0 = B 9 o % o B D SR 3R LA 2.5 s
R, A7 LU o B E AL AR . FESE S o D o, R TR R SRR AR , Y5 e R B
5 . A2 1 0 1 16 53 BB 51 360 B . 6 B8 1R 4R, ol 17 U 2 I B A S 1 M B, 7 048
R T REFE .

AFGR B o — 2 A R AR 1L B (L R 2 S 75 e BUAC IS UE B U B B T ZE K
RN AR IES , BRI R A RE , B E TR R Y MR E R, KRR
B EW LR ENA/D SRR RSN AR . ARBMYE, B, H T RR R RS
BRI RO, EAR T BB R AREH S EEERR. HERE, 5RIE, BP0
B R DB, M3 T S MK 0 A W 89 T E 3 B3R 78 , Demerjian % A (1980) Ho 2t 5 5E RO MU 465
RREFE AR RT B ENEE, SRR, B RS, 35 R R o H s
18780 HH B 25 . o L0300 D R 09 0 A R R . 2 8 U 6 SRR I T A 5 9 A R
T, RS R RR . FIR R BTSSR AR R B O 0 B RO, LSR8 B B S B
LS SR AR B 0 L AR B o LR Y e ¥ 0 B B R O AR 4 . TSR B R
A B 77 R TS R

(Z)RAMpES ERZEN

KRR 2R LR YRR RERNRERRE EHREREMATAG KR EHN ZE
HFERREE BERERRE TFIRRG: (1) #ER- ARSI RSB ; i Mo ERBEARRS A EER RR
M (60 T S R 3 o P O BE B , B[R SROE R 1 B BB 7E £3.3% (Demerjian, et al., 1980) ;Y
° (2) RTAA Z U 3 23 KRS B 1 KR TRE 3 2208 P KRB 0 SR 8 UKL, 4% Beer-Lambert
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WIND SPEED
MARCH 1992
8
-] EEREEEN L 1§} |
B -
54 | | u u . m
3-
N NMEEEEEEEEE N ENNNN N NENNE = HEEN
2
14
OJ‘. T - " T T
13 14 15 16 17 18 19
DATE

3 A R st 2 T Bl R o2 1L o

RV RBEERTRIES TASHE  AERRKERERE  XERERIFEARRZEAHHRER
FAmMKE - RIFATRRE: —FiERE @R B ERRRAESTRAZE, KBEH
RE KR, (LG E—REA—RAKFEATRR o H—RER—X+ REREZHATEAKEAEXIR
AARE AKX ER R MRPHE, BEEFERE BRI GBEER K/ o ZXERFENR
FeB Lt e 1S e B MU Ris R R B SR S 8 B 2 TS E] R Bk o

MR RBNKRRT LN BREZ EEGEIR o Demerjian F A (1980) REEEHI T
GHEABEHRERSERRAXEAT EHREFMRERRABRZATHM - LHERETRAF
1, R AR ZIE R A AR BE AT KA KR/ o RFFFEENFI A Demerjian & A RER  HEERER
B EMRERABAFNEHEEESHRL BAZE B, 38 BB, £, BEAEHLE
B E R E RN, ZRP RPN B ERERE, REBUE R ERBIREERE, L BREE -
HiZ Demerjian ¥ AFT5IRBIA 1B R4A 1B, Jbi 20 X 30° RIFARLEE o i Demerjian
EAMAHRBERFEGEEIL, L2, 38 BEHES/PRRIAARL JIBR] BERAET
RETARMAABERNAREA TR REBEXTHAACER RERRERBFTARTZE
FHER, RR2.ANMASAFAGERESAR R T RXBNEHIER . RRHET00 nm KA, E
RERAE, LSRR RE, £ —ROELEWRRL SHRFREREN 700 nm G . FR NO:
Ko BREEHNREHRE, PAN £RKLERRE  BEE— P HRERELLE RYIK R
yHRAYBBE A, < 420 nm. [B A5 BIRRR AT H AR (1) 290 - 700 nmig S HEEFD, (2) 290 - 420



AN=EZR BAHE &
16 +
+ + +
14+ + + + -+ +
=
124
104
+ + ++
8+ + +
++ + +
6_ -+
+
44 + +
+ +4++++++ + + 4+ ++++
2 + + +
O T T T T T
13 14 15 16 17 18 19
DATE
B4 WA RAHARZRBL -
#1 381381L4&E25 B HEXAAMRE IR -
MAR. 1 APR.1 MAR. 13 MAR.1 APR.J] MAR.13 MAR.13
Time | 20° N 207 N 20 N 30° N 30° N 30° N 25° N
6:00 90. 88.5 89.35 90, 87.2 88.78667 89.06833
6:30 85.7 81.5 22.88 27.5 81.4 84.85667 84.36833
7:00 78.8 74.4 76.39333 81.1 74.9 78.41333 77.65333
7:30 72. 67.4 70.00667 74.9 68.5 72.12667 71.06667
8:00 65.2 60.3 63.07667 65.8 62.1 65.89667 64.48667
8:30 58.6 53.4 56.34667 62.9 55.8 59.82333 58.085
9:00 52.3 46.4 49.74333 57.4 49.6 54.02 51.88167
9:30 46.2 39.7 43.38333 52.2 43.8 48.56 45.97167
10:00 40.5 33.2 137.33667 47.5 38.2 43.47 40.40333
10:30 35.5 26.9 31.77333 43.5 33.3 39.08 35.42667
11:00 31.4 21.3 27.02333 40.3 29.3 35.53333 31.27833
11:30 28.6 17.2 23.64 33.4 26.5 33.24333 28.45167
12:00 27.7 15.5 22.241333 37.7 25.5 32.41333 27.41333

nm AR, K (3) 3 B 13 B RBRZBHIER - AL HFREGRHANK/), ()R 1wE
L8 F—3y TG (3) BLAU R & H9 22 Bl BAE RS KSR 2K, R AR T R M AR BT RER R BB RS
WEREEE EEKBRUBLARER —AE BHES T ERE.
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#2 HESABEBERLET AtHEBEER/IRERBRCEHE -

wave length Radiation Flux ( kj ¢~ %s7)
(nm) energy €:00 6:30 7:00 7:30 g:00 8:30
292.5 6.82E-22 0 o ° 0 0 0 0
297.5 ©.7E-22 0 0 0 0 0 3.82E-11
302.5 €.59E-22 0 1.32e-11 7.33E-11 2.36E-!0 1.1E-09 2.49E-09
307.5 €.48E-22 2.92E-11 2.46E-10 8.42E-10 3.68E-09 1.06E-08 1.91E-08
3.2.5 ©6.38E-22 1.29E-1C 1.61E-09 6.382-C9 2.042-08 4.26E-08 6.66E-08
317.5 6.28E-22 4.245-10 4.82E-09 1.78g-08 4.52E-08 8.01E-C8 1.15E-07
322.5 6.18E-22 1.02E-09 9.82E-09 3.29E-08 7.31E-08 1..2E-07 1.62E-07
327.5 6.09E-22 2,29E-09 1.94E-08 5.93E-C8 1.22E-07 1.88E-07 2.49E-07
332.5 6E-22 3.25E-09 2.54E-08 7.21E-08 1.41E-07 2.1E-07 2.74E-07
337.5 5.91E-22 3.75E-09 2.81E-08 7.7e-08 1.47E-07 2.15E-07 2.77E-07
342.5 5.82E-22 4.36E-09 3.23E-08 8.73E-08 1.64E~07 2.37E-07 3.03E-07
347.5 5.74E-22 4.54E-09 3.35E-08 9.02E-08 1.68E-07 2.4E-07 3.04E-07
352.5 5.66E-22 5.27E-09 3.88E-08 1.04E-07 1.94E-07 2.75E-07 3.47E-07
357.5 ©5.58E-22 4.91E-09 3.63E-08 9.8E-08 1.81E-07 2.56E-07 3.2E-07
362.5 5.5E-22 5.49E-09 4.09E-08 1.1lE-07 2.04E-07 2.85E-07 3.55E-07
367.5 5.43E-22 6.71E-09 5.07E-08 1.3%9E-07 2.55E-07 3.54E-07 4.38E-07
372.5 5.35E-22 6.14E-09 4.65E-08 1.28E-07 2.33E-07 3.21E-07 3.96E-07
377.5 5.28E-22 6.89E-09 5.25E-08 1.45E-07 2.63E-07 J.6E-07 4.42E-07
382.5 5.21E-22 5.75E-09 4.4E-08 1.22E-07 2.2E-07 2.99E-07 3.65E-07
387.5 ©5.15E-22 6.25E-09 4.87E-08 1.37E-07 2.45E-07 3.3E-07 4.01E-07
392.5 5.08E-22 6.51E-09 5.09E-08 1.44E-07 2.54E-07 3.42E-07 4.13E-07
397.5 5.02E-22 7.9E-09 6.23E-08 1.77E-07 3.12E-07 4.16E-07 5E-07
402.5 4.95E-22 9.47E-09 7.51E-08 2.14E-07 3.74E-07 4.96E-07 5.96E-07
407.5 4.89E-22 1.07E-08 8.51E-08 2.44E-07 4.23E-07 5.59E-07 6.69E-07
412.5 4.83E-22 1.13E-08 9.07E-08 2.61E-07 4.49E-07 5.91E-07 7.04E-07
417.5 4.78E-22 1.15E-08 9.27E-08 2.68E-07 4.6E-07 6E-07 7.11E-07
425 4.69E-22 2.28E-08 1.85E-07 ©5.38E-07 9.09E-07 1.18E-06 1.39E-06
435 4.58E-22 2.36E-08 1.94E-07 5.67E-07 9.41E-07 1.21E-06 1.42E-06
445 4.48E-22 2.74E-08 2.27E-07 6.69E-07 1.1E-06 1.4E-06 1.63E-06
455 4.38E-22 3.08E-08 2.56E-07 7.53E-07 1.23E-06 1.56E-06 1.8lE-06
465 4.29E-22 3.14E-08 2.63E-07 7.81E-07 1.26E-06 1.59E-06 1.84E-06
475 4.2E-22 3.22E-08 2.71E-07 8.07E~07 1.29E-06 1.61E-06 1.86E-06
485 4.11E-22 3.14E-08 2.68E-07 8.02E-07 1.27E-06 1.59E-06 1.83E-06
495 4.03E-22 3.12E-08 2.68E-07 8.06E-07 1.27E-06 1.57E-06 1.81E-06
505 3.95E-22 3.02E-08 2.65E-07 8.07E-07 1.27E-06 1.58E-06 1.81E-06
515 3.87E-22 2.96E-08 2.6E-07 7.95E-07 1.24E-06 1.54E-06 1.76E-06
525 3.8E-22 2.87E-08 2.57E-07 7.95E-07 1.24E-06 1.54E-06 1.76E-06
535 3.73E-22 2.73E-08 2.5E-07 7.84E-07 1.22E-06 1.51E-06 1.73E-06
545 3.66E-22 2.61E-08 2.41E-07 7.62E-07 1.19E-06 1.46E-06 1.67E-06
555 3.59E-22 2.52E-08 2.36E-07 7.52E-07 1.17E-06 1.45E-06 1.65E-06
565 3.53E-22 2.43E-08 2.32E-07 7.46E~07 1.,17E-06 1.44E-06 1.64E-06
575 3.47E-22 2.35E-08 2.29E-07 7.47E-07 1.17E~06 xl.44E—06 1.65E-06
590 3.3BE-22 4.87E-08 4.7E-07 1.52E~06 2.35E-06 2.89E-06 3.29E-06
610 3.27E-22 4.78E-08 4.63E-07 1.5E-06 2.31E-06 2.83E-06 3.22E-06
630 3.16E-22 5.27E-08 4.87E-07 1.53E-06 2.31E-06 2.8E-06 3.17E-06
650 3.07E-22 5.94E-08 ©5.19E-07 1.57E-06 2.34E-06 2.81E-06 3.17E-06
670 2.98E-22 6.43E-08 ©5.42E-07 1.6E-06 2.34E-06 2.81E-06 3.16E-06
690 2.89E-22 6.76E-08 5.53E-07 1.6E-06 2.31E-06 2.74E-06 3.07E-06

= ﬁiﬂﬂﬁ‘ %ﬁ
B EEFRERTRNG —HEZRN0HEES, B—REAREREMYERKNEER
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ME2 HEIABHBEERAT GlLMBEER/ N RBRBRZEHNE -

RABRE

9:00 9.130 10:00 10.130 11:00 11:30 12:00

0 0 0 0 0 Q o]
1.63E~10 3.628-10 5.878-10 9.112-10 1.19E-09 1.332-09 1.4/E2-09
4.822-09 7.728-09 1.08E-08 1.37z-08 1.51E-08 1.70E-08 1.81z-08
2.99E-08 4.07E-08 5.112-08 5.93z-08 6.5£E-08 "z-08 7.15£-08
9.182-08 1.14E-07 L.34E-07 1.4%E-07 1.61£-07 1.63z-07 1.7€-07
1.482z-07 1.75E-07 2£-07 2.172-07 2.31£-07 2.382Z-07 2.412-07
z-07 2.322-07 2.5E-07 2.728-07 2.92E-07 1J2-07 3.03E-07
3.012-07 3.43E-07 3.792-07 4.022-07 4.212-07 4.31z2-07 4.3%E-07
3.272-07 3.58E-07 4.03E-07 4.262-07 4.44E-07 4.542-07 4.572-07
3.272-07 3.858-07 3.38E-07 4.139E-07 4.35E-07 4.432-07 4.48E-07
3.54E-07 3.94E-07 4.27E-07 4.495-07 4.66E-07 4.752-07 4.78E-07
3.542-07 3.92E-07 4.24E-07 4.44c-07 4.6E-07 4.892-07 4.72E-07
4.01E-07 4.43E-07 4.77E-07 4.99£E-07 5.15E-07 5.26E-07 5.29E-07
3.69E-07 4.06E-07 4.36E-07 4.55=2-07 4.72-07 4.792-07 4.81£-07
4.08E-07 4.47E~-07 4.79E-07 SE-07 5.13E-07 5.242-07 S5.27E-07
5.01£-07 5.46£-07 S5.83E-07 6.08E-07 6.28E-07 6.3%52-07 &5.42E-07
4.5-07 4.91E-07 5.24E-07 5.45E-07 5.62E-07 5.712-07 S5.73z-07
5.01E-07 5.44E-07 5.78E-07 6E-07 6.18E-07 6.27E-07 6.3E-07
4.13E-07 4.48E-07 4.76E-07 4.93E-07 S.07E-07 5.142-07 5.16E-07
4.52E-07 4.88E-07 5.18E-07 S5.36E-07 ©S.51E-07 5.59E-07 5.612-07
4.64E-07 5.012-07 S5.31E-07 5.47E-07 5.6E~07 5.63E-07 S 7E-07
5.59E-07 6.03E-07 6.39E-07 6.58E-07 6.73E-07 6.8lE-07 6.84E-07
6.67E-07 7.16E-07 7.55E-07 7.812-07 8.0l1E-07 8.122-07 8.152-07
7.45E-07 7.992-07 8.43E-07 8.69E-07 8.89E-07 55-07 9.04E-07
7.79E-07 8.352E-07 8.81E-07 9.07z-07 9.27E-07 9.38= 9.422-07
7.88E-07 8.422-07 8.85E-07 9.1£-07 9.3E-07 9.41%2 9.452-07
1.53E-06 1.63E-06 1.72E-06 1.76E-06 1.8E-06 1.82% 1.83E-08
1.562-06 1.66E-06 1.74E-06 1.782Z-06 1.82E-06 1.84E 1.84=z-~06
1.79E-06 1.89E-086 1.98E-06 2.03=Z-06 2.07E-06 2.0SE 2.09z-06
1.98E-06 2.1E-06 2.2E-086 2.25=-06 2.3z2-06 2.32Z 2.33=-06
2E-06 2.12E-06 2.21E-06 2.27E-06 2.312-06 2.33% 2.34=-06
2.01-06 2.13E-06 2.222-06 2.28z2-06 2.32E-06 2.34z-06 2.352-06
1.98£-06 2.09E-06 2.172-06 2.22t5-06 2.26E-06 2.2 2.29z-06
1.95-06 2.05E-06 2.13E-06 2.13g-06 2.22z-06 2.2 2.252-06
1.96E2~-06 2.07E-06 2.15E-06 2.22-06 2.24E-06 2.2 2.272-06
1.5E-06 2E-06 2.08E-06 2.132-06 2.15£-06 2.1 2.19E-0¢
1.92-06 E-06 2.08E-06 2.12E-06 2.15E-06 2.1 2.192-06
1.87E-06 1.96E-06 2.04E-06 2.08Z-06 2.12E-06 2.1l4= 2.15E-06
1.8E-06 1.92-06 1.97E-06 2.012-06 2.0SE-06 2.06z-086 2.07z-06
L.78E-06 1.88E-05 1.95E-06 1.992-06 2.03E-06 2.05£-06 2.052-06
1.772-06 1.86E-06 1.93E-06 1.98E-06 2.01E-06 2.03E-06 2.042-06
1.78E-06 1.872-06 1.94z-06 ..935-06 2.02E-C6 2. 2.042-05
J.54E~06 3.712-06 3.84E-05 1. 4£-06 4. 4.05eE-03%
J.46E-06 3.53E-06 3.732-06 3. J.33E-06 3. 3.98E-06
3.412-06 3 .J43E-05 3.432-06 3. 3.972-06 3.7 J.78E-0%
J.4E-06 3.552-06 3.587%-05 ) J 3E-06 3. 3.352-00
J.38E-00  3.54£-06 3.55E-06 3 T3Z-04 ) 79E-05 3 J.332-0n
1.298-06 3 138-06 3.5%2-0%  1.618-05  1.233%-04 3, } 69£-00
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NO; + hv(A < 420nm) - NO+ 0O (6)
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Radiation, March 13, 1992
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— Calc. (290-700nm) - Calc. (290-420nm) = Observed

W5 3R IBERAMAR, REFEBRET , 235 H st 8 KK 290 - 700
nm #1290 - 420 nm ¥ 5 BEARE G 2 1L ©

NO+ O3 — NO;+ 0O, (7),
O3+ hv—=>0+0; (8)

RIEQ)REVIRRAR O TR\FE AKX, IUREERT ARG EH , B BFRART T AR EH
o FHEPHNARFSANRIWERY REBRUEBHEAS RALER, HR, R NORD, L
R BRFESXNBANER o (B FE8) AR GBI R, fT L Os £ T F T RE & BS K, B
BRFAEERAXB L, BEAFXBEFEL REXGERETHE - IXREH EFFER
HuEE 8B (Oltmans, 1981; Singh, et al., 1978) 3 R QIR KRR B WRLRSE - BIEH, BEKX
B WU R BB s P B 1 4 T 7 &R B B o R SUHE/MEZAE2 ~ 5 ppb PN, SEBTRA B R L ©

SHPAREEHEAAZFHARAZR, RAEBARAZEHBATE o FIAEIZILE
Barrow (71 °N) BSIF18, A1 ~ 3 A&, 4 ~ 9 AEAR %S, #i#t{E (Oltmans, 1981) o £FFEAE |
7+ ; M B3 Mauna Loa (19.5 °N) RI7E3 ~ 5 A & &, ARUMRE, £ F 818 L7, AP RRE
TR K BB , £ B8, E o 7£ Mauna Loa Fifll G R Hitt C B REMH, ARERRRFMERE
B LR S R R H S AEAE R o R AT RESR PR BE 20 — S50°N Ryt /@ AR A B BB < ZEI P A R
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(Johnson et al., 1990; Oltmans, 1981; Singh et al., 1978) o

ARABEMNBHRI992FEIABEIRI8H,BARTEEAE, PANRKRABEHERS
Bl o B AT AR BEHY R B3R Mauna Loa (19.5 °N) (FH P HE ) E=AFRBGRATRHER
30 ppb £ 4 , i 7E 40°N @y Fritzpeak Fi 1§ 85555 35 ppb £ 4, EH R B KL, LR B ATHER
LTS RIF R o MR E, A B, BN ER10°S E50°N SRIAT 1B AR, E25° N R EH
525 - 30 ppb (Johnson et al., 1990) o HL#Ef, A ¥ HR R AT REMEE30E 35 ppb£4
ERZRGRFELETERAKRNBERL TEHABRERHNBRRAR PANZHRBZE
EMIL o KBTI R A EERR, BERE 20 ppb 4 o & LK AT RIS 5 &5 20 ppb, kb
bt A RUE, £ BRI R SR AT E O R E AR, KRR E A BRR, hE NO R ET I
TR, T AR B (7) tRIEBFER AT E o

PAN MRS RSN LR BESNREEY, PAN E4 FRNEBNPLIERE. PANBREH
AER HREREFF L KR, —REL T ISF —E&, FTHFAHENERE. PANZRERY,
RECYRATELE BOBESPANEHBTRA2EI/NIFIMERE EEEHAEYE
REFRMBRZLHE, PAN BIGRE E8 T, MR FEREAES W EREME, <5ppt, &
A CBERMPIATL, PAN EEBEREEEERE, £ RR TREOREERERR (FREH
RERFH R — AT 0 R 3R, 2 5 B R 75 Yo B B 3Ry — #4076 WA 5 R R Y
BLOERMER PAN, RERKGEH ZHMFR.

EHBHEMSRRR E3A BEEEHAT, EFKET0 Watts/m? (URER BB IR o H
BB RBHAEAEN  ERRLEEE-—BHAR EHENERERLT, TREBBHER
B—BZBMEMEE o BATE A RN BREZ = NARE—-BAEN EREBTRES -
ERREENPERRXR ABRUBER, 6 TF _REFE, B EHNBAEIAETR. ZRM
HEREE,FAAEENBEAFMAT. EFRFITIRERERN60% Kk 25% L4 . BR, KILEE
AR, REBSRYUMNO,, SO, HERILESWE , L1E B R iE . G EYE LRI KK
5 #58  7F 45 17 R (Finlayson-Pitts and Pitts, 1986), Larson 2 A (1984) it & 7E 18 12 B8 L8 65 1R It
GRYBENEY REGREERNT  BRMANR RS RYEENGFS B ABERTEE
B, T o DURRYR BIORL 38 b BT 3 BT SR B R R KLU HE TR E BRI SR, BRBE B A B4
TSR RBLEEREENRRE -

BREGIEN, BFURATELCEVRRZIOGDE ZHFRASERREBRA - £3.5HHE
AR H RE K PAN &K ~ fv) ~ B39HE ~ BERBREEE - £HE - B XGEHRA
i, RE R PAN ZRBEAREC A& EHR BB, BN EERSE  REBRER 5 ERIERERY

' HEEVURBEHA I GERFRAR KAZREFES MABRCENRE, REFM PAN
HRIEE, KL PAN BB - HBEAIREMPAN L ERRREHEBRA, MYESR MY
REALFHE, BRAERTFRRRE; AR, EMNEAERERH, ERERPBHIEX
HRAERM o LLHRBUR BRI G REY, LA BT EY (precursor) ATHEZE B 5/ BRI 3T
RAEEWPFHZ NO: RERY, BXAERESE - B—F0 "8 A8 RE K E 2 7 140 ppb K
150 ppb 245 , /PR PITHER R G R BRE R EAEH - EMECEMER LREHER
LR HEEREFAHER BERE=E8 HERMAHBA - HEEFRTHERBENFBENERZM
B HERR, PAN SRR EENKIE - NO XM (KFES6), (R 420 nm R A o 2 LIE
20 m TR BNREEYEC ML MAMRRCEMEHEL - 2RFEZB R
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Ozone and PAN Monitoring at Springtime Taipei

Kuang-Jung Hsu, Tang-Mo Tang, Shih-Chung Chou,
Ren-Chang Jiang, and Shen-Yi Yang

Department of Atmospheric Sciences
National Taiwan University

ABSTRACT

Ozone and PAN are the most important photochemical pollution products in most large cities.
Monitoring of these two species was conducted at National Taiwan University which located in
southern part of Taipei, with heavy congested area nearby, and is a typical site in metropolitan area.
In this study, UV-absorption technique and gas chromatography - electron capture detector technique
were used to monitor ozone and PAN, respectively. In order to have the cleanest atmospheric
condition, the period of March 13 to March 18, 1992 was chosen. Results indicate that maxima
of O3 and PAN concentrations occurred around noon time. Under the condition of clear sky and
very weak wind, O3 and PAN can reach as high as 151 and 4.25 ppb, respectively. For the first
two days, correlation between chemical variations and the changes of incoming solar radiation are
strong indicating that productions of these two pollutants are photochemically dominant processes.
In later days, the observed solar radiation did not vary much, but concentrations of both species
were significantly lower. Since most photochemical reactions are initiated by radiation at wavelength
shorter than 420 nm, while the observed radiation included the whole UV-Visible range. Shorter
wavelength region is more sensitive to variations in atmospheric parameters, such as optical depth,
than the longer ones. Therefore, radiometer with better resolution, of <10 nm, is necessary for

studying photochemical problems.

Key Words: Ozone, PAN, air pollution.



