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Abstract: To evaluate the method improvements on the blind sample preparation and the data calculation,
this paper describes the method of the blind samples inter-comparison study, which is conducted annually
among the Acid Rain Monitoring Network of China Meteorological Administration (ARMN/CMA), and
presents analysis on the pH and conductivity measurement deviations from 376 stations since early 1990s.
The analysis indicates that the blind samples prepared during 2007 —2017 by the improved method, which
is inconsistent with WMO GAW protocol, cover the coincident ranges of pH. conductivity and ionic com-
position with the actual precipitation. The improved data calculation method adopted since 2005, which de-
rives the statistical true value and the standard deviation of the pH measurement and conductivity measure-
ment of the blind samples, shows obviously an improvement in reflecting overall status and annual per-
formance changes of ARMN/CMA stations in pH and conductivity measurement. The annual blind sam-
ples inter-comparison study is playing a key role in the ARMN/CMA quality management system.

Key words: acid rain, monitoring, quality, blind sample, inter-comparison

KICARFFE T (blind samples) , ZH 25 H 60 &, 2 50

5l " W0 190 B ik R 14 3 AT 10k (WMO-GAW . 2004 ;
Rothert,2003; EMEP, 1996 ; % iV 3 [X. 1i% 17, |5 Wy )

[ SR 0 % P 1 2% A B BB (2B s s A ) PRI AR L. 2000) o KRB X L B B A SR SRE

* EZE AP AR (2016 YFCO200506) ¥F Bl
2018 4E5 A 7 HdkHs; 2018 4F 10 A 8 HUkBE R
B—AEH A, BENFRSALF WA ST . Email : tangj@ cma. gov. cn



12 1Y Y

T 45« T P UL I 5

% K% 7 vk B S T A 1619

D 25 SR GE T 43 A, AT DA Bl 25 M T S A A A B
BAREN BRI A B89 25 BOR K AP HE a0 B 45 21 ] A
SR PPA A5 G 5% B I e 0 A A R R A L Y R R
SRR BN, T ESL R ARG 55 g% CF
SCHFR AL 328620 M 20 40 80 4F A BT 42 i i
FAZHL (WMO) 15 7E L5 % KT %5 KR
PR T ] A i 0 I 328 1) 2 Jin 4 B [ K AL 2 52 3
% [ %t I i (Laboratory Inter-Comparison Study
for Precipitation Chemistry), H: &3 H W45 pH
B HL S B KRR b 3 B8 4 & i (WMO-
GAW . 2004 ; The Quality Assurance Science Activi-
ty Centre-Americas” ),

T EAR R A 1992 45 T 4 2H H 1R F UL R
Sy F 1 R T T AT ] ) 255 93 A1 78 Ak 34 1) ) 27 F
FEUA K5 B B 16 B ) 2 e SR B A 1 R ) 1 2 10 S Bt
BERF QAT A, 2010a; T B 2255 ,2004) . O T PR IR
U0 s o) ) TRk J e 0 Ay s T UL 00 o A A P
HEIRAY, A EUR R DT O 52 5 A 1) R UL
i R THOR VR Sty O ST R 25 B OK D 2H 8L 42 i 1)
WL 5T 8 9 4F B2 55 % B (R E R4 R 2017) X
TG P 1ol g5 N R OUL I B R B Al g5 A
SR e BN v AT RE A LE 1 HOR )8 HE AT A FR
A ESRAE T — AN RGR AR Sy R R LI Al 55 25 A% RN
IR AL T AN ZOUL 0 TE AR S X A sl ) 08 )
JoT A AN BT 4 v A #8 T RRAR AR T (U7 45, 2007)

12 T LI A S A 03] T 4% G 3t TG UL ) ll
55 WL T el 55 5 B B BOR DT s TR W
KB 2005 AR R FT WML 55 FE 9 D) Crp
R 5 2005) % A SE i - o R R B3 1 30
M 5575 4% 14 v S92 58 5 AR AR TR R UL I Ml 55 R ) B
MAE . 2% WMO 1 AR J5 % (The Quality
Assurance Science Activity Centre-Americas” ), Xf
F RN A B ROKRER 5 078 L R R S T
TEJT A REAT T BN S8 R ad B A RSB AR
R RE I 28 RSP 8 55 05 T BB T RO A K
WL AR BEZ AN T5 vk . AR SCIRT BT 1993 48 DLk 19 %
R ER VY J7 1 R 28 B KA R 45 07 1 T R AR
UL Al 45 B3 ) 2 A e o B S0 2 T vk N K
R T 8 T 1k 1 58 38 BICHE RS it . LB B LTS AR

% http: / www. qasac-americas. org/

L P AR i 15 R UL Joi 8 25 A%

1993—2017 4F, Syt #E47d 21 WA BE R FR U
D5 2t )0 55 25 4% . S 00 2% % 1) £ 3l B O\ B 0 1Y)
T2 ANEEINE] 376 (3R 1), 2006—2008 4F £ ik B
B JE PR 2 — & 2006 4F 5 52 9% R FROUL I i DA
80 RGN Z 157 4>, HRJE 2008 4R 2 &8 S
GRB 1T LIS A A G R ORI 3t 0 A 55 2 % L

MR 1 PR, 20 RAFEKH B NE B KA
FINE MG ik RE LT LT I8
A% (1) 5 I 55 JL3E ) () <% Ry, 2005)
B & AT STt AR S N, H 2005 AR, R R OUL I L 55 2%
% G 0 DT BV ER DR 1 S 96 3 b o 1k IR B Ry W
GeithriEk; (2) 3 2006 458, 580 1 & 25 K RE
L 556 O SCRATRR o (D BB A% N %55 (3) H 2007 4F
i o 5 WK 28 7 3 TR 22 T A o % b I YRR R
PR GGE 1 ok DA I T MR K B T il
SRR 75 (1 by ik 1D IR AT, B 3 R B R ik
LAST B TOKRBEAT 2 A 073k T KRR SEAT % 4% 5 (4)
2017 A5, 3 A A% KRR A SR O vk 11 Bl

2 FBRLETRE T W b A

2.1 MNEEENRSIETERENHE

X 28 4% B G0 R Ok ) e, 3R R AR
KA S ECAE CLAR BR A A HE D B (8D 28 J7 i, LA
Kool 7% i e Y RORE CRIVi 22 RUBED i (B8 T ik .
2.1.1 EBFARMER

2004 4F DL R H 52 55 5 A5 fE V5 O 8 B A% 5t
RPLAAR 53 25 A2 i oo 52 50 = 00 S AR R A o (B (HR
FE FLAED S R DAIE 24 1 D 22 18 1 S i 5 DY 5 1 RUBE
W Bl 1 G HE MRS AR ARG BR
AR AL X 2 A A% KR pH I & I 25 48
XHEZ A 0.2 AR F5 St A 0.6 19
FEAG I 0.6 B AR AR .

2.1.2 ZEWsitirfx

2005 4F LS R H % W48 1 A5 1 75 0 8 5 8%
g OB mE 1,

B 7 A% TG S A om L (— il 6~8



1620 A % %44 %
F1 19932017 EHANNRE LS EROEAS &
Table 1 Method of annual blind sample inter-comparison study of Acid Rain Monitoring
Network of China Meteorological Administration (ARMN/CMA) during 1993—2017
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Fig. 1 Flow chart of data calculations in the blind

sample inter-comparison study of ARMN/CMA
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Table 2 Ionic composition of the stock solutions for

the blind sample preparation (Method II)
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Fig. 7 The relationship of pH measurement bias with pH value and conductivity of the blind samples

(a) standard deviation of pH measurement vs pH value, (b) standard deviation of pH measurement vs conductivity,

(¢) standard deviation of pH measurement vs pH value, when conductivity in 3 different ranges,

(d) standard deviation of pH measurement vs conductivity, when pH value in 3 different ranges
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