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LA PRBHELENY AP-42 J5 P Ab 53 T il X AN [ S5 G 8% 2 HE s 8 - RHE O, , 400 77 30 B 4 2 HE R ) 28 ARRAE 5 R e MY L. 25 R
FW A — G g =GP B R AR 1.05 gem 720,99 gom 2 1,30 gem 72 1,35 g-m 211,45 gom " ARSI A
A BB TR ( Total Suspended Particulate, TSP) \PM,, Fl PM, 5 B HER A T34 8. 32 g+ VKT ~' (Grams per Vehicle Kilometer Traveled ) |
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Emission factor and inventory of paved road fugitive dust sources in the Pearl
River Delta region
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Abstract: 65 fugitive dust samples from different types of paved roads in Pearl River Delta (PRD) region were collected. Based on the collected activity
data of vehicle flows, vehicle fleets and road length, 2010-based road fugitive dust emission factors and inventories of PRD were developed following AP-
42 methodologies recommended by the USEPA | the spatial, temporal characteristics, and uncertainty of road fugitive dust emissions were analyzed. The
results show that the road silt loadings of express way, national Level I, Level II, Level 1II and Level IV roads are 1.05 g-m~2.0.99 g-m~2 1. 30
g'm 2 1.35 g'm 2 and 1.45 g-m~2; the average fugitive dust emission factors of Total Suspended Particulate ( TSP), PM,, and PM, 5 are 8. 32
g-VKT ! 1.60 g- VKT " and 0.39 g- VKT =" ; while the emission inventories and their quantitative uncertainties of TSP, PM,, and PM, 5 are 2755.1 x
103t (-91.7% ~175.1% ) .528.8 x10° t ( =91.6% ~178.9% ) and 127.9 x 10> t ( =91.5% ~176.5% ), respectively.

Keywords: Pearl River Delta; road fugitive dust; emission factors; emission inventory
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1 5|5 (Introduction)
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Toh BRI G UL KR 3 R MR IA %4 ( Deng

EEWE . B4 B s 5T 5 B 5L TR SR #6585 1 ) 2 R RUK 3 9 IR

XDB05020303 )

SE BT YLHRE ( Zhang et al. , 2008) . Bk = ff1 11X
Sk 25T G R A AURL ) e B 0% 18 2 i B T
JREE RSB R, Ho6H T A WS (AR A 1%
FRIREIR . Bt 25 R = M X 2 3 30 g A 34 AR e, nk

ARG e TR 558 38 KR T IR (No.
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TIHLB 0% A B HG I, 2838 38 B 4 A HEs e il
ST R AR 1 2R IR 2 — (VP HE RS 55,2007 5
BESFME AR, 2011 5 X4 45,2012 ) , P22 1 T 0 4 24
Sl T A SR T G i B R b S AU
) A

T8 BE A B R AURE ) 15 G () 8 [ It 72
SR, FEORE T ORAMEA | A4, S T A
R B R R R T U T B T 1A
FEIEAT RIS G RO R BR R 5 DL R R Al
DUIE P A 18 B4 42 2378 42 00 JE A0 <0t et 45 &
FIRPE T BB i A B RSB, il K
FURLYIHET ) — UK (USEPA ,2011).

I 2 5 X T8 B A2 HE R B SE AR R
(Watson et al. , 1989 ;Chow et al. , 1992) , TEWFF T
& I, i TRAKER £ ( Etyemezian et al. , 2003 ) .
Upwind-downwind % ( Dyck et al. , 1976) VL J 3 [H
IR B TR A T S ) BLAHEAE Y AP-
42 775 (USEPA, 2011) 45 ; LA, A7 £ B 58 73 Hr
T AL %M (Kuhns et al., 2001) | %3 &
(Kuhns et al. , 2003) LI J ifi # IR & ( Etyemezian
et al. , 2003 ) 55X 18 #4722 HE R 52 H w0 E
PN TE B A2 T 1 B HE O B ST D A A 5T
A TEdL st | BF I R A R A M, HL 3R D E
By fer (BTSSR 2007 ) RIS (AR T4
2003 ; 4 J) 245, 2009) W58 F, H AT 5 S AR
(2011) XUPEH (2012) FIEE LA (2011 ) 43 51 56t - Al
TR DT RS AN VL = A DI b DX 38 #5472 HE R 7
FHERC R AT T HRT, T XF Bk = A1 Hh X 28 38 18 P
PR HE AT T IR LB =

HY T 523 18 B 47 20 B % SR B R L 0T
Jri b A BT i R MR R, 4% b A DT T] E T
Ly RS S T % 4 2 0 B 45 T AR (H Tk =z 52
o P S 36 5040 S R, ik DA ) B2 A B 4
Jiti. A, AS RIS  AsE RE B = A b DX A% A 2 AR
POE AT AR SR A LB S0 R Hh D A
filt, 2% 56 W IR F HEAF B AP-42 J5 ik A5 2k =
01X S0 T P47 28 HE R T R R RSB
B P& AL HETBOR I A2 Ak | 23 8] o3 A SR AR AR, D
JoT B AR B AL O S A RN A B 4 2R 5 2R )
SE SRR AR

2 HHE5FiE(Data and methods)

2.1 HFREREEGHFREL
AN SCHFSE XA 45 T M IR BRI P &R

SE MBI VO DR (S DX S X X R
ST ) PR (R X BB B AR BT B9
ANBE = DO AR SO 9 45 2R R 5
TSP .PM,, 2 PM, 3 Ffr. BFSE X052 R Bk = ff i IX 1 ik
ONBE —YOE B ORI A B K T E

2.2 HMEHLHHKEAFRAREGFE T L SHEA
2.2.1 #HEHLEREGEE T E ASCRAHK
T AG B ER = M X 2010 4F38 #4720 i HEE:
AN (1) FR.

24 x 365 x
% = 1000 ;EiijixVi (1)

X, Q%% S PE PR 45 j Fh i A2 OB (4 HF A
(kg) ;n MBI SRR AR R A B HE AR ER
O3 B E RS i s N — = =T
POE A S ANIEREYGE NS | FhEHGE R 15 j
A Bk ) HE L F (g - VKT, Grams per
Vehicle Kilometer Traveled, BJSEA4E4 44738 1 km
P R ORI HE AR, ) L WE 58 XIUN 2 0 Fh
SEYOE BB E (km) 5 VRS @ FPAESOE B H
PR A (L.

2.2.2 #MBEHLEKEFHEEEA  AP-42 ik
JE T EI R B A G2 TE 247 S5 A 97 48 00 L il
RS RN —ET LR ARG LR o7
BTG FE BRGNS 2 T AR 2R 2EFH
INAT R 37 (Watson et al. , 1989 ; BESFHAE 2007 ).
MR F X B A HE R T B AR SR L (2)
E; =k x (sL)*” x (w)"® x (1 - P/AN)  (2)
P E N M AFOE B R A O R
T (g- VKT ") sk B B 425 j Rz 2 R 14
FLREFREL (g- VKT ) 5sL Rl B i fE (g-m ™2,
R T AGE B4z 2 BN T 8 T 75 wm ()
WKLY ) s W OSSR ARGUE BRI (1) 5
P R FEMEAE R R AT 0. 254 mm A REL; NV 3
WEAE ) R AL, 2010 4E8 365 d; (1 — P/AN) TR %
T R 2R 2 i 3 B A 22 HE ) A 5 R

2.3 HASHIRI

2.3.1 HERE L APICRAEE EPA iR
4 S IR R [ 051 B T A B M , A BT I s
TSP \PM,, .PM, ;43518 3. 23 0. 62 0. 15.

2.3.2 MEA AL TR SR 07U AR 7E
F 5 AHIFFE X Bk = A X 4% S5 GG B
BB AT I8 B A AR SR S RN SE 8 = A3 AT L A
K (3) KA.
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L_W_(WZD_MZO)_(WM)_ 100)_(W200_ 200)
ST S

(3)
:th],Wj‘ijj/:E ] Fﬁlfé\ﬁ%(g) ;Mzo \Mlooﬂl Mzooéj\
H2h20 H 100 H A 200 H AR AE G 4 (g) 5 Wy
W00 F Wooo 53 30 A 4 20 320 0 /5 20 H (100 H A1 200
H bR HET S0 F ) EE G (g) 58 R (m?).
2.3.3 FHEEF W, B EEHEBIA W
725 e S A A 2 (4) Al IR SR G BRI 73
A,

W= 3 W, xK, (4)

KoK, WA | B 5 R 7
B3 W, 5 i RO B 1 R ¥

H(t).

ASHITFE I 2 Xof i T e B 373 e AT AR HBCAS ] A6
I %Y G R % A TR L B S5 A SR | O i
TEAC A PR 1RO A 20 4% 2 B0 0 22 A5 R, AR Al
AR TP T B RO TR T BR = A A SR L
HEF AR NSk 1 B,

®1 HFoAMRKESFRERNFHFEERR
Table 1 ~ Average vehicle weight of different road types in the PRD t
KA A B CYGEE YUl g6
FHEERE 2.70 2.02 2.18 2.20 2.59

2.3.4 HZ-AMRFEEREEKE RHKE
JAWFAG T 28, 3R = M b IX 45T 2011 4EAYGET A 4
PEATAT ), WA BBk = £ b IX 4% T A [) 45 9 i
JEMEE gk 2 Fim.

K2 K-ARZTARSERERKEFER

Table 2 Lengths of different road types in the PRD
st A , HHEEAn \ VORI
15 TR — Y E TYERE EX/SiE S P 2438 %

I 577 975 974 1473 3741 2011 4F] MG %
N 340 691 270 217 100 2011 BN G4
il 71 336 125 431 403 2011 AEMhILGEIHAE %
BRI 217 2394 1317 178 532 2011 AEBRIBSL TR
KB 115 277 556 314 502 2011 AEARSEGIHAE %
il 420 1347 409 921 2107 2011 AFH I GEHATE %
B 345 236 768 609 5971 2011 BN GRS
L] 371 723 806 1475 4663 2011 AFEVLII G R4
IR 190 393 942 788 8864 2011 FEERRGETHAF %
it 2646 7373 6166 6407 26883

2.3.5 HRZARMXAFAFAEHHERE @il
HELE 24 Xk i T 0% 11 A% AL e AT S UL A
A, 455 B S8 S BT AT SE IR T A4 O 5K 3R
FRASAEGLIE 1 H P B A K, gk 3 B,

R3 HKoAMRESRERNBFHERERE

Table 3 The traffic flows of different road types in the PRD

Hih!
S =t —% —9 =% U
NS TH T T T %
H¥3 40 2093 2354 1202 818 212

3 EEEALLENER (Road silt loading measurements )

e

3.1 FE&EX
2% AP-42 J7 I RS (USEPA, 2011),

N

i B2 W2 2% (T FC8222 ) W B — 5 1 LAY
TE RSB AR A AR A IR R AR A Wb 5 5 B b 4
TEMGEFPREE | TN % B4 . FE R AR i B Pl SRk
FETAR A6 O | 25 TE R | b B4 | ] P A
DI RS G 005 (RGE GRE RS ) BERE .

AT ST SN BR = M X 63 S5 A [R) 45 9T ot
1T TS A A FE M BERE YR E T 33 AL Bt
Triz B R R AR BE S BB 65 A, Hoh A RRE i
61 />
3.2 HEAE

VI8 B B AR S 2% SIS e, RS B TR
L, ZEBRAE i R AR Sk 73 55 2% 5T, 7E 105 °C
AT AT HE T, M S AT FRE; X 20 H 100
H 200 BARMEGR S5 i MR E RISl LT &
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JRTBCE KBTS BORESICT 20 HARER E T % B
i, AR5 e WQS ik 3l i b (R 3h 35 3000
Yemin ™', FIESCRY DG A R A A A7) Pk
St i PEShEHE R 30 ~ 60 min, & 3455 5 FR &I
0 SR IETT A O b i) S U 508 % 2 B

4 LR 5378 (Results and discussion)

4.1 #EHRHALHEHRET

4.1.1 AESZEgt it ETHAMNESNS
Bra A k20 2 (3) Al 345 3 Bk = A b XA ] 45
GUIBE PR AT, AN 4 PR,

TR = A1 b, DX A 38T AN (] T (8% 1 S5 2 44 7 e
1,228 gem /T AU 5T IE [ 7 2 A £ e
3.82 g-m *(Chen et al. , 2011) ;X FE &K b5t
i XA i 2 A R (B DA 2010) , HLBR =
S DX HiL AL v L R T, R R AR e, S ST A
X, DR T 2 B i (B e 7 B XN, AR 4

R4 HREAMREERERNFHRARKE

Table 4 The silt loading of different road types in the PRD
grm”’
Fm FHE BRME f/ME
[N 1.05 4.18 0.22
— YR 0.99 3.94 0.21
YR 1.30 3.14 0.29
=Y 1.35 3.69 0.15
VU 9% T8 # 1.45 5.51 0.45

AT BR = AR b DX A% S T I AR AT (R /NI
N TUGGE > =AM > R M > mE AR >
—GE X F2 R N O E A TR KPS
AR/ 5, T i M A T B 4 U RS | g 3
PN — G T AR R BOR, A AT
WA S wg ke, BT LA S T A4 B /) T Y 4%
B S R AR AN R A 242 B A ELAR RO
®5 BEABXSHGHTERLAFEERLE

Table 5 Comparison of silt loading between the PRD and other cities

-2

g'm
X3 FEMEGEE BORRRE
=AM 0.99 ~1.45 AHIFSE
e Ritl 1.30 ~2.01 XIPEH A ,2012
Washington 1.2~3.2 Candis et al. ,1995
Bangkok 1.37 ~27 Limpaseni. ,2001
Kanpur 18 ~84 Shaskar et al. ,2008

5 TR, BR = A DA [R] 55 20 B Y 24 £
] 7K P55 B R T A AR T W /DN T 56 [ A Y 4 £
Ag 7K 326 /N T BT RE IR 2R 1 2 4 6 A (L, 1
TE AR AT K AFAE BRI L X 22 57
4.1.2 #BEHALHKEET HEAOREMRG
FR AR B AT | T AN [R] 45 0 I 7 it 1 AT 2 AP
Py S AR SR, a2 5 (2) mT LA B A 2 B
=AM XA (] S G 9% i 4 R HER T, Ik 6
7.

R6 FK=ZAMRARERERNZHCHBRETF

Table 6 Fugitive dust emission factors of different road types in the PRD

A AR BRI T/ (g- VKT 1)

TSP PMy, PM, 5
LA 8.34 1.60 0.39
— B 5.89 1.13 0.27
ZYUB 8.15 1.56 0.38
ZHRIE K 8.50 1.63 0.39
DU 2% T8 F 10.74 2.06 0.50
SFEE 8.32 1.60 0.39

FE 6 T, Bk = A b XK [A) 25 90GE 3% 2
TSP .PM,, F1 PM, ; B9 V- 35 HE ik A+ 43 5 4 8. 32
g VKT ™' 1.60 g- VKT ' F10.39 g- VKT ' 7E4% %%
A AN )20 UL HE R T v v A B R
— G B AR HE R AR N LR & R
SYERE, IGGE B A HEROR T ROR. A5 A&
4 [ 2R 97 A KT R 4 I o B o BT, A A I
R AR O A (] T B A HE T
SR UM

%o 6] P AINAS [) 385 T 3 X A3 #4647 28 P
I FHEAT 0T, 3R 7 BioR.

®7T KZAMREHMETERGS PM,, R EFLLR

Table 7 Comparison of PM,, emission factors of fugitive dust between

the PRD and other cities g+ VKT !
X 3, PM10 ORI
H=A 1.13 ~2.06 N
el 1.55 ~4.73 XIPEH S, 2012
R RIS R 1.50 ~5.00  HESPHAE 2011

0.40~1.70
0.50 ~25.00
9.20 ~42.50

Candis et al. 1995
Limpaseni. 2001

Washington
Bangkok

Kanpur Shaskar et al. 2008

NFE T AT A ST R B (9 7 B PM,
HIERCEH T b, Bk = M X L 3 1 B, M1 T
e R T A A5 26466 T B0 R0 U, 6
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HFAS [ ) 0 At X ) T2 3% 4 2 HE IO IR 7 22 S A K
AT RE SR A AN [ ) 52 R4 X A T 6 75 5 ok 2 i
T 6 TR R AR [ A0 2 M 7T T 0 P R e A
S5 MR H i AR HE RO F 2

4.2 HHHLHEHEE

4.2.1 B LHRFE  SE VSR 0B KK
JEE R 2 30 ST S B SR AR T 58 Ak B3 1) 3 % 4
BHEBCE T A A (D) 553 2010 4F2R =
HiIX 45 S5 2 i B 2R HETCR: , Ik 8 .

*£8 2010 EHK=RAMXEERERHLHME

Table 8  Fugitive dust emissions of different road types in the PRD in

2010
S SHERCE/10% ¢
TSP PM,, PM, 5
U 404.4 77.6 18.8
—GRIE B 894.8 171.8 41.6
TRE R 528.9 101.5 24.6
=B 390.5 75.0 18.1
VY2 TE B 536.4 103.0 24.9
it 2755.1 528.8 127.9

M 8 AT, 2010 4F Tk = Ff b X 2% 90HE P47 4
U8 PM,, Fll PM, 5 B HE 5L 53 51 R 528. 8 x 10° ¢ Al
127.9 x 107 t, Ifif 75 45 25 90 i 1 3 A HE g op, —
GRH [ HE TR B K, R DO 2 E B HE R B
INIRY R =GB B, R P O — O [ Y PR R
O Y 3 G, T DU 25 i B 9K 4 A /N, (HLGE
BB B, T A A R HE A X R

FEBE = A b X G B4 A TR 5% X Al TS
U PM,, 1 PM,, s FOHER R A TXF LA, sk 9
TR,

x99 R=ERMEXARETZTHRIEN PM,, 1 PM, JHEE3TLE
Table 9

Comparison of PM,; and PM, 5 emissions among different

sources in the PRD

R gy o MM e
/10t /107t

A B R 2010 4F  528.8  127.9 NS

Tk 2006 4F 228.9  88.2

LR 2006 4F 89.1 38.2

1A %A% B 2006 4F 92.5  74.2  zheng et al. , 2009

g 2006 4F 4.6 3.7

AEYIRRBE 2006 4E 7.2 3.1

f 22 9 AN, 5Bk =AM Hh X 2006 4E Tl
VR T8 R Sh IR AN A ) A e IR AF R R Y
JEAH L, iZ X 2010 438 B 47 20 IR G PM,, Fl PM,
AHER AR . S A8 T 4% 2 20 B far 3 R A B ok

FEAT B I R E M (B IR 90 &5 SR 3R 0 . X R R
Wk PM , F PM, B STERAS A Z 0.

FEDCIERE 1, %F Bk = A Mt X AS [R] 30 7 790 38 34
22 PM,, 5 PM, , A HERCER BEATAG 5, A 2 4 2
HeslcR RO, &l 1 R,

HEf R /10° ¢

° PO W B ARSE il R BN JITT HER

E1 2010 FHR=MAMXEHIEREH L PM,, 5 PM,  HERE SR
Fig.1 PM,, and PM, 5 emission of road dust of different cities in

PRD in 2010

ME T LA TN FUZRSERE #3248 PM,
5 PM, HEC AR, FLUORVTT] B DS 1L A
SO SR DRI Hp ol 7 BR T 9 3 5 2 2B HE i
TR/ )N, 1 R T 2 R T S A HE O 25 B iR
Vi PR R A 38T Y AN (] 45 R I 1Y) S BE RN ZE
SN[, TN FIAR 58 1 (0 o 5 — S i 1 3
FBET, T I 2 4, LR s K, i A 4k
R AR X v 5 T 3 T 1% 46 3 B B /N PR G
P L HETBCR AR/,
4.2.2 #EEHLHEKNE T FE HAFRE
GLIE [ 20 HE AR HE BR = A B DX 7R K T 3
eyt HARREE ST 40 B, A 5545 2147 20 HE ik
) HASE 2 B 2 o PM, 19 H AR R £k

NS G 6 4 28 HE T Y s 8] A2 Ak B AT DL
FH,07:00—09:00 F1 17:00—19:00 3% ¥ 4> Fif [f]
B 38 FA 20 HE R 38 B 0, J2 R R ik A B
() B2 b BE s e | 4 i b K 509 :00—12 .00
W HE R S R Y, 12.00—14 .00 1] B

—RIEH = QB —— SZOERK > ZuERK
350.0

0 L
P . QQ QQ QQ QQ QQ QQ QQ N QQ

Q\Q NeR Q‘) o
& «QQ«QQ « « Q/ SO Q/
& Q"‘ > o & g

E]‘IETJ&

‘29

2 BEHER PM, HEMEREEEL
Fig.2 Temporal characteristics of road dust emission of different

types of road
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RIEARAH, 2 K Ry 3 A~ B[] B i R A8 A4 42
DB AR /0N s T 47 2 HE R ARG, 22
AR R) £5 S G B ) 4 Ik B AR At 4 S
B (2010) X B = i XLl 495 B HE LAY
AR Il 2 AR — 3

4.2.3 AHEESN HRECEE SR
Wi vk FEA ENE ST 8 & 23 BT FE B 50 B 25
3 Fli(Zheng et al. , 2004 ; P 25 55,2007 ) . A5
T W HE T BN i 0 1 2 Ok YR T 45 A G B
K e P4 gt 0 far S5 SRR 1
Bl SRR T 5 | S A A o . TEAR 5318 47 A HE
R P, 2SR SOE S R B FEORIE T 2R A
B GETHAE S  HOANH & PEAR AT 30N 5 42 1t 4

Pt 3 oy MR S % IR 37 ) A R S ) A2 A R
TR BRI, BT 4 R A S A A,
[7i) — S G B AEAS [ 3T vh B 4 i i A B 22
WCHCBA — 8 WA S 1 5 O 34 22 8l 25 42 AL 42

HOFIZE L e A A DI A — 2 18 22 5 T
%A 7 Ao S TE B4 R HETIC R - A EE S A, O Y
SREALE A G, I 5 RS GEBRGE R
FEAER DL BRI E a2 R A HHEM LR,
T SEBR AN 8 1 P RETE K. fh Tk = 220 20 4 i ot
P12 4 o S TR S B, A SO pR T8 2R A A |
A (A HETBOT BN R PE AT R, i AR
SEFR Y AL (Frey et al. , 2002; Zheng et al. ,
2005 ) X H AT 28 i 4 B, 15 B 2k = A Hh X 2010
AEAT T IE #4524 TSP PM,, & PM, 1Y Al AL AN
PR N -91.7% ~175.1% . -91.6% ~178.9%
M -91.5% ~176.5%.
4.2.4 KR AN KXHEEF D HKE AL
BT PR B BE A9 o0 E PR - Sy ikl g
FH ArcGIS X3¢ 18 4 A HE i A 723 18] 73 e, 45 2]
BR=f Hb IX 2010 4 52 3 3 #% 47 42 TSP, PM,, [
PM,  WHERCZS Bl 53 A s Ol , aniEl 3 k.

N & a TSP (f

N L\jb- PM;,

v % e TSP/(t-a™h)
o mm<540
= 540~1281

eV, 5
it 8o | P o
03213815
0 2550 100km w850 00% | 0 2550 100km

[

PM,/(t-a”) A e PM, (e
i 1<580246 < §§ 559
|| ~ [, N 1 ~.
g | P BE . 59-107
Sa gt
& 0 2550 100 km = 1

B3 HR=MtXEEGLE TSP.PM, 1 PM,  HER 84 F4S1E
Fig.3 Spatial characteristics of TSP, PM,,, and PM, 5 of road dust emission in PRD

AP 3 AT UL, Bk = A Ml IX 52 38 GE 7 2 TSP
PM,, & PM, s PHERICEE SRR AL 25 ] 23 A ik, HE ik
TR D, B T M R AR 5, ORI 2
P30 LU REECM R e/ N 1) DO B i

5 #5i2(Conclusions)

1) B = 1 DXAS ) 45 00 B 14 24 67 e {8 43 531
N —GEH0.99 gom?  TYIEK 1.30 gem 7
PIEPK1.35 gom 7 PUGLERE 1.45 gom >,

2) TR = XK [F] 45 908 B8 4% 28 TSP PM
J PM, o 1Y HE R - 22 S AR, i AN i 8. 34
g-VKT ™' 1.60 g-VKT ' .0.39 g- VKT " ; —Zif % .
5.89 ¢-VKT ' 1.13 g-VKT ' 0.27 g- VKT '; "%
. 8.15 g - VKT™', 1.56 g - VKT™', 0.38

g+ VKT ' =4 #%.8. 50 g- VKT ' 1. 63 g- VKT
0.39 g+ VKT™'; VU %% #.10.74 g+ VKT ™' ,2.06
g+ VKT ™' 0.50 g- VKT ",

3) BR=fAHLIX 2010 4383 FEAH 4 TSP HEK
4 2755.1 x 10° t,PM,, } 528. 8 x 10° t,PM, , N
127.9 x 10° v, Hy 38 B 24> 071 g AS B 2 5 R 1) TSP,
PM,, S PM, o HEBCE ) 5 f8 AN Bff o P L 331 0
-91.7% ~175.1% . =91.6% ~178.9% K% -91.5% ~
176.5% .

4) BEEFGEHAH L TSP PM,, M PM,  HEi i1
NI 7 Ak ph £k — 3, 7E 07 :00—09;00 F1 17 ; 00—
19:00 X ¥ A Bisf i) B 114 3 J8 2 b HE il 1k 3 g 0
{H,12:00—14:00 1] H B0 (4 K e ARAE, 78 1] HE i
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