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Analysis on acid rain observatory data in Guangzhou during 2008-2008
Yang Hui-yan, Wang Zhi—chun, Cheng Ming, Zhang Mei—yu
(1.Guangzhou Municipal Luogang District Meteorological Service, Guangzhou Guangdong 510530;
2. Guangzhou Province Climate Center, Guangzhou Guangdong 510080;
3. Zhaoqing County Meteorological Service, Zhaoqing Guangdong 526300)

Abstract: Based on the acid rain observatory data of Guangzhou during 2008-2008, Guangzhou annual,
month, season average pH of acid rain and its frequency were analyzed ,and the change of the acid rain
was summarized, the results show that the in Guangzhou the average pH value of acid rain is 4.48 in five
years, the annual average frequency is 75.8% .Annual average acid pH value is 4.67, largest minimum
annual average acid pH value is 4.22.The occurrence frequency of acid rain is highest in 2009, at 95.9%,
the lowest is 82.3% in 2012.According to the acid rain PH value standard, 2008-2010 annual average
PH value belongs to the strong acid precipitation, and annual average PH value belongs to the weak acid
precipitation from 2011 to 2012. Monthly average largest pH value of acid rain, in November, is 4.71,
average monthly minimum pH value of acid rain, in February, is 3.29;While in the change of the
frequency of acid rain, it can be seen that the highest frequency of acid rain, in June, is 90.4%, the lowest
and the frequency of acid rain, in October, is 44.0%. Analysis according to the season, the highest pH is
in the autumn, in winter is the lowest, the lowest the frequency of acid rain is in autumn, while is the
largest is in winter. Fog days are negatively related to the precipitation of the pH value, and the frequency
of acid rain has significant positive correlation. Analysis of wind speed and the average pH value of acid
rain indicated that it’s easy to cause the invasion of foreign pollutants, when the wind speed increases.
Key Words: the average pH value of acid rain; acid rain frequency; light fog days; wind speed; changes

in rainfall

Y75 B #9.2013-10-15
EZ I A 2 (1984-) , Lo, ) ik A B R T AR 0, 2 32 5 T i A 4R T A%



2 1 7]

il

M, EREA, B WIAE. TINBR WL 2008 4FE-2012 AR R 9E RN BT 53

1518

1% W 1E X 44 B R YU, 48 pH E/N T
5.6 BIHIZK RFE VT L BRSE RAREK, BRI R
“WRPTRE™ 5 T UORE " W RIS, i 48 1 2 A IR
15 P W) SRR TS Yo B T T 55 B AR R K OB
AR B M 5 A WS R TR H WA
R R VR 2R B R R T L T ME R
BRVT = A0 PN 3 T FE A0 rpots | BRI G G ™ o, AR S0 i
X T R TR U 2 2008 4F 2012 4F Y R R H R K
pH FIHEEE Gt o34, 40 S8 T 7 R W Y
AR AV AR IR FIRH OG5 25 A4 X TR 1 TR R 1) 520

2 ABUMNEHEFTZE

R KA PH A (%1525 pHS-3B (1) PH
T, BEKAE & ) K (A FH A4S 2 DDS-307 1Y
LS R0 f: R KCRAE DL S K 08:00 IR H 08,
00 b —A-RAEEH B 75— BEKCREEH N, BEK &
K F) 1.0mm 2L ECREE A H BEKFES & —1
FEKRAE A NG LR R KRR, W 2R FE S A OF
N —A H KRS

A SCHT R AR T R OK pH H K {H
i 180Nl Ny < A

(1) KAREK MR8 % pH (%R R A B
T E— R KB A, RIDK 4 kK pH (E #e5E
BLEE TR T, T LA R A R K B SRR, FEBR DA
H K R A 8 A B Tk B P IRCf O, B
RS EER

Vi ( H+) =107PH’ B

X V,(HDOR
Vo (H)=—

2R

pH =-1gV (H)

*f pH, R BB K 1Y pH A Vi (HY) o i B
WK I pH (E T R4S B 1) S B F B IR VR, B qf
7 mol/L; R R B IR K (B 7K i, B R mm,

% W 1) I A4 B e o DX R] ] 432

pH<4.0 h 3 R P (5 7K 5 4.0<pH<4.5 Jy 55 3 ik
FK ;4.5<pH<5.6 NSRRI K .

i T A A 1 23R Ay 127 1 IX R T B o e oA W Y
B He ), BIVER 7K pH (B <5.6 B9 VEL, 5 LA pH B 08 )

AR BB, AR R A AR R LR 28 3R] R R

s:%xloo%
A oa St JE U PN R R R R
b 2511 JE 3 N R KRR R

3 2008 £ 2012 FEMANZ LIS

30 BWEHNENBWEEMENTL

2008 4F % 2012 4F MR A FEAKRE L 723 4 1
HHR AR i 685 A, 5 REE AR 1Y 94.7% , HAFH T M
(RIAETR T V- 34 pH N 4.48, VP LKA RN
75.8% , A FYHR W f oK pH {E HELTE 2012 4F, K
4.67, M-8R W i/ pH E B TE 2009 4, R
4.22 TR & A= 0% d5e i 4 2009 4, R 95.9% , He Ik
& 2012 4F N 82.3%., MR PH {E b ifE ] 7ok
F,2008 2 2010 FAEF-3) pH {E &8 T30 R MK
1M 2011 % 2012 4FE4E -3 pH (EJE T 55 B PEREK

MR 1 Rl L R ARS8 pH (A B T
JEEFA T AT TR TR A A 01 2% DU 52 g g 34 X 13 A )
N PR I K TR 32 L 7 3% T Uk 553

#1 2008 £—2012 EBMEEGITE
gy pH ARSI 4F5Y pH L FRRHR% BRI

2008 4 3.47-4.45 4.25 94.7 114
2009 4 3.55-4.79 422 95.9 124
2010 4E 3.95-6.37 430 92.2 145
2011 4¢ 3.95-4.73 4.60 84.5 133
2012 4E 4.54-4.97 4.67 82.3 169

32 BWAFY pHEMBREZEMENTH

M 1 FR AT LU #2008 4 % 2012 4F 1
MKk pH B 11 A, pH (H8 471, AFH
R K IR/ pH (E L BLAE 2 H pH {54 3.29; 1Ml R
B A AR AT LA 6 H 4y BR W & AR AR f
K 90.4% , 11 10 H By B Wi & A= Wi 5 ik, 44.0%
33 BWEDTH

UMM =R FEEN 3 AEI S A, HE
M6 HE8H #ZFERo AR 11 H,4FMN 12 HEH|
2 A, 2 e R A 2T pH AR A AR L RLEE .
K FBAE— A K pH AR/, 419, HFR TN % E
WA 3K 51 96.8% , 1M Bk Z=AE —4F h 7K pH {H & K,
K 4.38, BR T KRR N 80.5% , 45 Ak E T M



54 L5 5 A 35 %

[—=—mW AT —— ABWELE|

50 100.0%
40 | 1 80.0%

=

B30 b 1 60.0% it

I A

= 0 B

520t 1 40.0% g
10 F 1 20.0%
0.0 w 0.0%

S S S E

4.40 120
4.35 100
4,30 RN
80 =
% 4.25 X
o 60
2 4.20 )
% 415 0 5
4,10 20
4,05 . . 0
== 2% =E £F
il

[ o S0 ——EE IR |

B1 Bk pH BB TR AT
PR R 5 Je AR Al 3 & B> F S B>,
4 BREREERSKEFGEXEST

4.1 BEEWMIFRKILIE.

(1) 7KZEIRVR BELE & A B £R AF R 3k 55 i BE 25
¥

()= % i, S0, NOx ,CO, %5 8 K T W Wi,

(3) SR 5 MK T 7 2 55 08 i /2 v
HAHAEE  REEIE SRS AR

(4) BEAEF 2 S 1 — 5 G k5 )
B h e R
42 S[EEGHEHXESH

B2 I MK pH BEMBRRMEFTEL

421 HXEHBKFR

P 3 25 0 N T I 2 28 XU 5 R T T 4 (R A
AU TR 28 AU TR R - 4 5 W ) £ RE O A
(R R S SRT N A TR G S (SR WA NN <=
B, P RGE RN SR TR T 2 RN
B B R K, R 2. Tmes ™, RO R RN S 2 (i
He/ME 419, B 4 0] LU R RR AT 5 O 35 KU 2
B S0l 119 1 R G | 4% 27 3 XU B AL, 0 I 4 2R 8 Wi
W i e 96.8% , FKZE TN /N, 2 1.7m.s™,
5k 2 R T A R B AR A 80.5% AH XTI, 15d W XLk 184
K25 ) 8 AN K5 G ) i AR (835 e il | iz
(RSN R VNN 7R S b N

4.40
435 |
430 |
425 |
420
415
410
4.05

pHF i
PRI (m. s

H#F  HF  KF  AF

[ 3 {1 —e— Y3 M |

120 25
100 F 120 ..
S 80 F ‘5.
> 15 &
= 10 X
2 40 | 2
© B
20 L 405
0 0.0
7 27 *F S
| o R —e— T B S |

B3 FEBMTHESFHRE

422 HRERLR

B S iR gs H AL 8 TR A R 5 G A IE A O
MWHE RN 255 H 8>, TR W > Rk
R &2 B BB, BRI RN, & 6 R4
WS BB ST W pH ¥ EM A fih 2, BFH
BOSWR T ph VI E 2 B & A E, WEZEEIK
7 525 H RO B pH X (E 1, IRk 2= 5]
K7 R BB, BRW pH B> % H
Bl /MEHERKT, N 4.4 K, SKERW pH

B4 FEBWBESFHRE

- Y41 f5e v (H 4.38 IR W 45 % e 1K (A 80.5% AH Xt
AVARS

TE 685 YR WL H w25 4255 383 ¥k, i
325 KR W pH H<5.6, BV 255 £ [ RN I H 2R
A5 R g 84.85%, 1E 685 VIR TR MM H v, 3t i
MK RA 8, HERERAHIM pH H4 <
5.6, UL RS2 E580E 15 YA 18, 5 T8 KR
W, 28 A 25, W R b AN )



2 e, TE, B WA, TMNER R Y 2008 E-2012 A R RN %R AT 55
10.0 150 3 10.0 ] 432 o
B > 80 143 5
H< | N 100‘}@_ K 6.0 L i 4:25 B
w 0.0 X ik =
&R 150 = 40 | {420 %
¥ = ¥ 1 415 =
00 L L L 0 ég 2.0 B 4 4.10 ‘gée(:
BE HE KE AF 0.0 o 4.0
s GFHF KT AT
| = BE KA —e— MWK | (=% A —e—mm T8
5 ZBERYSHAME H6 BEXMSHT pH F9E
423 LHEWENXLR LT HEE KFEMIRW pH FEA I LT,

T T FRULIN v & 30 AN T) 2545 AN [R) T T 1Y
FEKBRIEA 2245 55, B 7 AT P TIT DY 28 4 Y 0L
TP BAR B R e 5 N5 9 (BB .0.1<R<2,
/N :2<R<10, HH:10<R<25, KWW 25<R<50,
F W R=50,R (9 8A7 A mm) PEAT R4, 3 %A [H
A5 90T B K pH P Y 4E 19 22 4 1 Bl 217 o
Mr B EWMEEKET  FRERW pH V- B1{E i
I, M 2 ZE B BR R pH - S48 5 5 75 /N FR 04 [ 7K 2

HARMAZF IR pH FXEA I TR 1feh i
RE K 21 A R RR T pH ~F- 1 {FL B TR 4 (9 184 K
EUR TS, FRERW pH FXHN 18
T s AR AR K Z40 B T & Z A g 50mm
AR AN, oAb = A Z= 5 IR ET pH ~F- X {E AR 2 Fil
TR P39 T T o, AT DL DU 2 A T R ) ZKox
PR pH P {EL 1 K /NA 36 AR 1R B e,

5.50

5.30
5.10
4.90
4.70
% 4.50

4.10
3.90
3.70
3.50

430

R=2 2<R=10 10<<R=25 25<R=50 R>50

|- %% o 52 4 HZ o 55|

B7 IamHEEpHERWENZLER

4.2.4 UL M PR AL TR RSO R B4 5
IR T L R g AR R KR X, TR A E
JEE A 1A W SR AE 58 v = AR T R IR B4R T 14
FENBIRAG I MHRIER W IER , sk
[ L 47 1, 10 M A AR 5E A i AR DN HE A K
A5 YW Y R XU 2R R XU SR AR R AT M
UUBER IR T e A 7 R BT A B AU 3 ' 7
{8 B ek K AT 35 e B BORIRG B, BRVL = A
PH LR TS G Al AR D | 2 S B I Tl A R P L
DR PN I D35 e A TR B A T s R TR A R K
SR ISR W 1 DL 2 = w1 0 P A 9N A
I AEAR LR X AR b 22 Dy IR R BB T
DR e R R U R R AR OGO LY A o e =
R A R B, Jo Aol L5 ¥EF 4 b BRI N ACRELIE TS

R TR TSN, ALLEKOT T L T 5 e
0 e AT R A

5 &g

(1) M 2008 % 2010 42 i 4 ~F- ¥ pH {H 53 Bt
ATLAVE )N TR R AR 3 pH (E A LIk
T A TR W & AR ) 2 R R 4 s i BT AN
W i R 255 B IR A 2 Ao i Y I el s,
517 M AR e 7K T T A S BT R 55

(2) ] TRk 2= [ K pH A f s, & 22K pH
(B A, Bk L B W 0 38 B /D | 4 2 R R A0 %
AR, UM TR G Y E AR A A R A SR
TSH TSP,

(3) 7N -2 KU 55 R R P-4 pH 5 W]



56 L5 5 A 35 %

B B FH S 5 R TR A 2% 2 B 1 D A G 18 B XU R
ARNF 2G5 8L, $E05 T B 9 AT S A
(4) J7INT U ZR RS H B S e W pH T3 {E(E

2 I AR G | S R R A B I A T R G T

KRABGRE SRV A DY W, 58 IR
(5) U6 RIS K, 25 5 1 LA e 5 G W g A

5 A5 T5 G T  1R RR T AR /) | T A R K
(6) DY AN [F) - 4 2 B8 7K 0T LA 7K TR 1)

K/NEEME KR, SR EER A WRREW &

17284k BR W pH V- 38 AS Wy bt e i 52 2 Bl R 2t

M AL E BB 2P RS, NN pH “FIE

FEANWT R BRI AR AN B 8, 8 T R E R,

B B ZEM IR pH - Y8 W 34 2 T

B E 30k

(1] " ESL RS BTE (M), 6. KRR
¥k, 2005 24-25.

[2] b, W&, Wy, SHMERW SR
2 [J. JTHREAS, 2010, 32 (6): 41-42

[3] MR dbifEme i X e = i dr [J]. K0 56,
2004, 25 (2): 36-37

(4] ZEM5, M5, XUHERZS, 5.0 7548 MR W 40 A fF AiF S H:
M #E (1] WL ¥M, 2007, 23(5): 287-
300.

(5] BRAA, 2, 02z b 7 B X Wbk 35 2 5% i
HEHEGT [J]. BEEI55 589E, 2006, 28 (2): 112-
115.

[6] T/NKG, BEUGIEE 5 45 7 AR PG W F ) 2215 40 A B XL

WORGE I RRAE T[], KRR S5, 2008, 29
(4): 11-13.

(7] #FW, REWN bR FEEORE [J. T RIE,
2008, 29 (3): 85.

[8] ka4, Wik, Thex, . 2010, 1% 5T R T K
AR HE BT [J]. BB, 30 (5): 1069-
1078.

(9] whidede, TN HAL, b gt X R TR e AE K5 e
HZE [J]. WHSZ %M, 2010, 21 (4): 464-471.
[10] B4, i, FHRUR, 55 P H XU 45 52 W 48
AR ZE T AR S BT <%, 2007, 32 (9): 81-

88.

(117 256, v i UL rp o L ) UG b B0 3 ().
SEMTEE A, 2009, 30 (S1): 93-94.

[12] MRS, MAFEA, 48 e 45 4R MR A1 5 IR 1 6
FW5E [J]. PR L ¥4, 200521 (3): 330-336.

(131 BRI HE. YRR RN 40 A0 FRAE SO BH 00 (1], T ARAR 4,
2009, 31 (2): 53-55

[14] FBE=, 45 WHINER AR 0T (1], K05
S5RIH, 2008, 29 #. 22

[15] Zfle, X038, W05, S MEMRME SR KM%
£ (1], ITHESS, 2010, 32 (6): 41-42

[16] BiRan, JAOGas, T, S50 MR RN AL 4 e HAH OG
IyME [T, AEFEE, 2005, 25 (3): 254-257.

[17] EfEF, T®z, KB, S50 MW R B m K 2=
S (1], B gEd, 2011, 27 (5): 717-722.

(18] % mWi, FR=, Hm, FMWEZLRIR [J]. |
SHF5T SR, 2009, 30 (S1): 95-96.

[19] BV, MR W b B v = I, [J]. R HF5R
5R/, 2008, 29 (3) 85-87.



	气象研究与应用2014第2期_部分52
	气象研究与应用2014第2期_部分53
	气象研究与应用2014第2期_部分54
	气象研究与应用2014第2期_部分55
	气象研究与应用2014第2期_部分56

