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Variations of Stable Isotope in Precipitation and Its Atmospheric Circulation

Effect in Chongqing

WEN Yan-ru, WANG Jian-li *
(School of Geographic Sciences, Southwest University, Chongqging 404100, China)

Abstract: Variations of hydrogen and oxygen in stable isotopes and deuterium excess in precipitation as well as their relationship with
precipitation , temperature and ENSO ( El Nifio/La Nifia-Southern Oscilation) were analyzed by using 100 daily precipitation stable isotope
data from April to October, 2015. The result showed that (DThe equation of local meteoric water line (LMWL) was established; 8D =
8.28 3'°0 +12. 34, the intercept and slope of which were greater than the global meteoric water line (GMWL) but was similar to most of
the southern China monsoon region. @Both stable isotopes and deuterium excess in precipitation indicated obvious seasonal variation in
the monsoon region, high in summer and low in winter. This was attributed to the difference in moisture sources in different seasons. 3
In addition, no significant correlation was detected between 3'0 values in precipitation with temperature and precipitation (r =0.03; r =
0.12). But it was sensitive to atmospheric circulation effect, and was positively correlated with ENSO. 3"°0 values in precipitation and
deuterium excess in precipitation clearly recorded the La Nifia and El Nifio conversion process between 2014 and 2015. During the El
Nifio event, the 3"0 and d values became obvious on the high side, and the changes were the opposite during La Nifa.

Key words ; precipitation; 8"0; 8D; deuterium excess; ENSO(El Nifio/La Nifia-Southern Oscilation) ; Chongging

IKAGERIE IR Z B 451 Bl = B A% O ALy %
HKRKERR AR — D E AT, A AR RS
SRR 2R AR HEBIAR /)N (EX P45 718 A 1) o 37 40+
SrEUR RENSIC SR AR IR M D7 S A5 B xRk
VAR R M WESE, F TR R | £ 555 3%
PRHEAT AR A B B 5T I & 245 3 T )2 /Y B
FHE S0 ok VR R L R 1 T B S K TROR TR LA
ISRNiLL pe S OR LR EK: 71 B SE N Gl K (SR i S (EED
AR AR, AN E A [R] B 2K A AR 25 P A rh A A 22
S, ELIROR TR R | BRI | TR R FEOK
AT DR R Y A SRR TR R
7R T IA B KO IR AL R i e A
g%l[10~12]'

TR A BE 1Y R 7 i X, ENSO i F &
SO S AR PRAR A B — AN ZE R 7 E A
REF R . R W2 KX S O fL R IE 5 KA %
IR 7K IR R K R 16 B B A o6t v F X
X 8"OAEALAFAE 5 KA ER L H PG b R 1 Bl T
JRA B A B e [R] % 46 T 5 RS 9 K VR AR AR 5% DT A
SISl TR R R X, Vo T80 55 ENSO i
FEAE W A S R TEBRTT = A L IX

R HEE: 2015-11-24; f&ITHHA: 2016-03-09

BEETIH: HEARB#IEEITH (40971122) ; TR T HZIH
(yjgl22019)

EE® A WA (1991 ~ ), & WL WP 58 Ak, FEBWF5E 7 1] g BRI
54k, | E-mail ; raina_wen@ 163. com

* JH IR A, E-mail ; wangjl@ swu. edu. cn



7 ] R Ha A A . TP X ORI R K AU R 3R AP RAAIE B 5 R RN G 2R 2463

ENSO 54 (38 55X K s e [ 22 A 4R PRAR
et AT EER . 28 B PRk, 3 2 KUK K
SO AL IR HE IR I T ENSO 284k 3 HLLL“ 3R
AL e i S A N 7 T 0 Nl e
FE A7 25 (52 00 SR 0 157 ENSO ML, 7 El Nidio 1]
T, v 2 XU P oA B Y S U K YR A A
TR A PG ACE I 7K IR B K, 1 )5 3 ik
FREGT , SR KPS OB E . M, B R
K HR SO W I KSR IR A 43T, 2 i R I T 2 KL
XA RIUTA Y i A IE SRR R ) — P B 2k
[ V4 g DX A T MR B 2 KU X, KOk
HADNE Al SV SR SR S - =1 & 3 6]
IKIREZRIE TR g 7, & Z 52 KA A 5%
M) , A K AR K 6 L0 1 P IXUHS B4 B 226 AR P B 7K 9%
FEZE L IR . B 1 3k X 1 s X %) B P 2015
M4 ~10 AT RERE T BB, R T
HBRNARG T K RE R R | o8k
FHIE LR EATS R RIB R, i 7 X
IKIESRUE | Bk R L B K G ER i R T ST 4R 44 T
ok B B K Hr R E RIS R UESE , I 0 3 9 2 KUIXCOR
AR oy SR SR 1 i B K AR AR Al

1 #B5FEE

1.1 WS IXHEAL

FK(105°17" ~110°11'E,28°10" ~32°13'N) fif
T E PR, DU Z R A T i, M DA
Bz i . X AR I R R RS B
AT AR, FE MDY 2015 ARHATE], 4R F Y
IR 17.7°C 5 AR K 29 41 257 mm, BZAF
SEEIREKEIRZ 6.2% 5 5 ~10 HREKE (h) 4
1015 mm, 2 54 IR K ) 80% ; 11 H ~ IR4AE 4
A REKEZ) 242 mm.
1.2 RS S

2015 4 4 ~ 10 HFEMF 98 X347 7o 8 4
F AR I IR it SR B T4 M) G i) SR 4 %
IKFE 61 375, SR A Hh 57 F 5 DR T AU X4 e K2
Rl B IO | T30 T8 T v i R R K R 4R
i TEEREE SRR BB T 1.7 m, 2
282 /)N, BT AR S 3 — IR e R B K o 72
(R RN KA, BRI B K 25 R I B RAE I K, JE 73
JEIEVE TR M DU KRR, PRk
SRR AT 7K B AN dab R v, e B0 5 S5 3 11 s
HH P EE, LABH 1EZ8 & 51 M R A7 3R 018, RAE
SRR KL b ST VKA AR R AE. [RI B i 5%

BESL AR K | UG S A R A I 2] R YR
SV Y P Eicy

Fr A RS A 3E E LGR (Los Gatos Research) 23
FJIE B WA K ) A6 R 4 A A% ( DLT- 100, AL
908-0008 ) HEATIISE , M= KG 480 <0. 1%0, 8D <
0. 5%o. TESMHTZHT, B RKFE R BUE  fF A =R
TRE R R G AT I T AR S B S
LGR 78 7 A4 7 1) TAEAR#E LGR3A | LGR4A |
LGRSA fE RS ke, £ 1 AR T BT AR RE Y
8D FS O XTI [ ELAE.  FEFE S 75 v, A3 B
3 ANFE AR A — A TAERRRE, B SR AT 6 Y
i, 2 RIS R A SR RS 4 Yl 25
R, VA EBRICAZ A

F1 RRGEBIIREE %

Table 1 ~ Standard samples of different specifications/ %o

FrE £ FR 380 ( V-SMOW) 3D (V-SMOW)
LGR3A -13.1 -96.4
LGR4A -7.17 -51.0
LGR5A -2.8 -9.5

TERE A I 20 B v, SR SR LB D AL
4 (TAEA) AR 2 LR PR FEE IS5 FriE(E
FHAHRE T~ 4l 40 7 B9 K (V-SMOW ) 1Y T 73 22
%%/j?:

3" 0(%0) = [ (Rpp/Royow) — 1] x 1000 (1)
K, Ry, F IR KEE S HP°0/°0 B FU1H, Royow M
SMOW 10,0 f HEAH.

Rk rhfe e SRR 2R LR A I YE R

8= >P8/> P (2)
Ao, 6 MINBCEIME, P, REIK &8, S HAH N 1)
FE Al 2= H.

2 HRE5H

2.1 XBRRAREAKZ

AR K R AR 2R A 4 A L SR B 25 7K 1 A
BEAT AL R R 2R (% - 531 Fn 8h 71 534
i f3 KKt B v ) SRR 2R A LA AE 25 5%, 8D Al
SUOZ IR A LRk 56 R e U KRR REK R Hidpl
AR AZ BRI, ik Iy =X AR BEST IR
DL Rk ST AL | T B A ). PRI L R AR
IR N T W58 ARG FR it A P RS e R R AR L &
HERE L. RAFEKLRER R 2820 Al R
D F1OZM R A X HEE R B BT8R D X1 £
R MR B R



2464 2N 5%

B % 37 %

F /N TR 2015 4E 4 ~ 10 H By 4
T A K BCHE bR e A SR A 2 A 43 0 i AT
B R b XY X34 A K AR K 2 (local
meteoric water line, LMWL) 24 8D = 8.28 8"0 +
12.34, r=0.99, P<0.01, LA 1.

-100 - -~

SD(V-SMOW)/%e
&
=]
T

— 3D =8285"%0+12.34
r=099 n==061

—-— 3D=85"0+10

1 1 1
0 -5 -10 -15
&180(V-SMOW)/%a

B1 BERMEASKEKERE
Fig. 1 LMWL of Chongqing

P X R EAK L DT FE S Craig 4 Y 422K
[ 7K £ 17 2 ( global meteoric water line, GMWL) : 8D
=838"0 + 10" FI Yurtsever A4 ERFE Kk )7 1% 8D
=8.178"0 +10. 56" | LA KOR MG 5> 48 1 iy op

FK 25 8D =7. 9 80 + 8. 2 AHHLEL , L T FEHY
RERMBFEIRY K. (ER IO 5T K4 4E KAk
LB G R E R ERX S H R E S (8D =8.45
80 +11.50) 1 | K Vb (8D =8.47 80 +15. 46, 4t
T GNIP %#fs) . 3t (8D =8.97 80 +15.99) " |
FEAK(SD =8.42 8"0 +16.48) ) F&H (3D =8. 84
"0 +16.49) ' (ARPRANEIE /%00, RS
2L FAEC0 A 2006 4FE 5 ~2008 49 SRR
IKBAEHEST K L2 8D =8.73 80 +15.73 45
AL 33X e B A Hi X B KRR K 5 2 KU 2
R BEAOKIRRIE AN B LA ). AR S AR 2
SRR K EE A, 5 GNIP W4 (1 H S 2 8E B0 R
[], B TR B K ) F e 4R R 28 T 5 &2 B
WG | AR B A R AR e . T4
TR 225, AR 2 AR 26 00 201 R
BRI AE A SR AHIR R B0 T, R it 2k
AR R K PRI A R K 8D AR R, F 3L
LT ISR B K T 2 37 1) X 3R AR R K 26 B R A
THRHE A

R T 43 M E DR M X KA K R R
RIARLRHE K 61 4Rk B AR 4 A K B 1 /N
WMok 4 A IR B ENS AREKE, B
RER | BRI AR B (R 2).

2 ERMEXASEKEF SD-3B0HEXXER
Table 2 Relationship of 3D-8'%0 of precipitation in Chongqing

FEh AL [ K42 (h) /mm B R AHIE AL
AR 61 1095 8.28 12.34 0.99
P>25 15 757. 50 8.51 13.95 0.99
10 < P<25 12 194. 10 8.59 16.31 0.98
5<P<10 11 79 8. 14 11. 60 0.99
P<5 23 64. 40 8.01 8.22 0.98

M2 FTLUE Y B P >25 XS BEoKk&hfE MR R5HE ; RETHERN = T R ZE KRN

(1) 3 I A I 7 828 K %) 9 /0 T /0N, kR A
8.59(10 < P<25)¥i % 8. 01 (P <5) , W A # HE ML
16.31 Ji 2 8. 22. BARMRPRFIRIE F 22 Hh T
TP 1 AR rh 2 BIAPA 1) —IRZE R 5 D R R 2%
HESEC Bk D R AR K S R T 2 3
M N ZRZE K5 R B R R 3h ) 4 i ek 21
SRR AN A, P > 25 BIREKZ DT
TR TR 5 2 4FE KRR LA, BA AR
IR IRERAEIE |t K 207 ) kS A
B2z 2 BEK B S 2 A0, 38 2 EREE | W K
TR AR FEMN  TE R K A 25 J2 IS 4 % 1) el T 11 10
P B INRETN R BB R R G IR E

FRUV AN . SEARBE I M 2 N A TRl 2 4L AL,
5 R K R Rt R AR | 5 3 X R AR K 46 7
ez,
2.2 KRR A R T AR L

2 S5 T ST I B P K M X R AR K
3D, 3" 0Ky Z= AL Ak, R BsF 45 H 3R A5 B oK b i i
IR(d) VAR, KRR B, AT AR Y,
P X KA K v 8D | 8"S0R S A B — 5 [ A5
P X8 T KPR BESS B KRR v TR 28 Al
53D, 3"OfFTE— ML R, IR A H 4 I
1R, T E A AR R A BEK EEE R E6 ~9 H.
2015 4F 4 ~ 10 H ZEWF I8 X IR 4 1) KA KA i



7 ] R Ha A A . TP X ORI R K AU R 3R AP RAAIE B 5 R RN G 2R 2465

(1) 8D F18"0 A% fk. 35l 43 51l J& - 96. 3%0 ~ 18. 0%,
~13. 1%0 ~ 1. 7%0, F& 7K & i AL F ¥ {8 43 ) 2
—34.7%cM = 5. 7%o. FKH8"0 i A8 Ak il & [
KBRS 349 1 55 0 56 2 4512 1 5 1) 3 D 5
X 8"0RYZEALIEFE - 16. 20%0 ~ 0. 38%o , [ 7K 5 JINAL
SEYETE - 5. 94%0 ~ — 6. 50%045 FAH.

3D, 3" ORI H BA & 1) B A AR AE A AR
Ak, 807 11 A ~ 4E 5 Afme, Bk E
HIACEYIE N - 1. 8%0; 6 ~10 H FEKEIACE I E
K =7. 0%, W BARAE. SD MIARILERE 58"0—%K 6
AR IRI N, 6 7 ~9 H HBL—4F 1 1) e A%
. "ot B IAE 8 AR 9 H, /il &
—13.1%0, —12.7%0, —12.5%c,3X 5T H X5
M) {3 R 7 M X 80 7E 7 ~ 9 H ik B —4F h AR I
AR — 8 RN E T 8 K X AR ] 2
WK EORIE SR EAF. 5 A, EEXNAETR
] P v DR il , #5728 59 B TR VR PR TR A
PRI et R e 9 3k 1) [R5 3R AN BT 4 5 g A T
KKFAL, BUEA TR X A TR 6 ~9 A E IR
F AR, =[R2 A B A 0 AE 2 2R KU Da 55 1Y 9
H. 10 H 58 X8R 3R 78 )R T 4
(KBl S 2 = S, AR R 11 H ~ Ik
AR5 AR R A i i, BT R B B B
IKIRFZE R WS BN AR, S Bk /N BB
wRIVE RN, 850 (3D) fi .

150

£ 00} o &° o, 0@ o 10 £
= 50t - i P o, ° L Y ® =
=] . - © - %Cgﬁ? Bi;:O-ES) -10 g
2 O0f ae el . . Z
R ) aw = T 20 3
< o 80 = 8D ) o w=Vy 3
2 -100 b e . 30 £
-150 . : “©
120 W AR v GR e d 130
g 100 b \g»'ﬁ;,s%,—?‘ w v ‘;‘.,ﬁ,% w0 =
E 80 '\’N,"‘ - =
E 60 o& e, . : o -10%
-
g 07 1° %
20t
0
04-01 06-01 08-01 10-01

H W (4-H-H)
2 BERASKEKPRERMLE (%0, oD),
HER(d) RSE., BAKOETL
Fig. 2 Daily variations of 8'%0,3D, d in precipitation ,

temperature and precipitation in Chongqing

2.3 WER

Dansgaard"'' 78 1964 4 A T R (d)
d =3D -8 8"0, FIR AKIAR A id F v [ [R] oz 3R A 2l
33V i 125 A 3V S 5 4 RO P K Ze i A
2. d FEEIKRPFHAROA G, s R . K

B KRR R | SRRSO HS R B R —A
KK EELL G IR N R br, I8 5 ok
BB IE

TENF 5% B B, EE R M X d 19 AR 4k Y8 BN
-1.3%0 ~ 17.5%0, B 7K & I A F ¥ {1 N
10. 7%o. 5~9 HF4 A 10 H ,d ByREAKE I
SEEIME ST R 10, 4%0 ., 12. 2%0 ., 15. T%0, FE L H
B MZET2ES (K 2), B4, M, B
KK, d HM /N 2B T SRR AR, BEK &
AN d AR . X R R TR R X AR
2 B2 X2 ) 1 A K 2 ok IR 46 R U K
REESE 25 SRR, K IR IR M 34 | [ K v R
E R R AR T, d (AR /DS 5 T 7R 24 2 48 H PR IX.
14 o K 3 A7 Rt A< AT A S ), DL R P XUAHS
RN N B K PR TR 2R R AN 2 B N B OK
R FRE I A IE , (B K. PR UL, B PR M X
KAKEKT d 2T WAL, R 2 B R R
ZE W5 A AR TR B 2 KR i T R 7K K IR TR Hl Y
E5.
2.4 [EAKPITOSEE | BKEXR

R C AT BRI 52 ), e b 46 B I P 0 2 X
S, IR A B K b RS OE R 67 R B 3 Y
Bk K AR, 22 B0 HH R 14 2 B K B v 81°0 5 B K o
KN B A e R 5T X R R K 810
5K & (h) Z [ A PRBEH B AE e[ & 3
(a)]:8"0=-0.031-5.02,r=0.03,P<0.01,n
=61. UL FEK B R /NAS & 5 8080 48 1k 11 i —
JEIA 5P X K Fh 808 S B &= 1528 4k, 80
A G RS FRG T RL RS [R] 2= i K R b 2%
SIS A B Bk K 7 A 7
st B AR TR — R oK R A it 2
UREELS 4 R ok B B F= 100 I /K o T i 0 K =
AN JE I R K 810 th 23 L i 8 R K R 80 i
700 IR R 245 Bk IR 22 57 B RS 3R as
Bl T ECE P X R AREK T 8D | 808 fLRRAE
1) 2 2 i A

D RS NGy G R ORI e & S S
B R AYAECIE [ 3(b) ]: 80 = —0.46T +4.49 ¢
=0.12, P<0.05,n =61. {HZM 3D, 3"05iREN
Ak s (B 2) AT LUE 1 R E R R KUK X,
TREE AR, KA K P8 OMK; TR # S, 80 )X
T /N ik R F AR A R AR K 80
MR, AR A RE B b 2R KU ) A 25 1
T BERSON , (A5 S B e T B A



2466 wooBm B % 37 %
5
(b}
. 150 = -0.461+ 4.49,
oo 7=012,P<005n=6l
0r ® oo
2 8 . S
= =
) 3
= > L
Z Z
e =
% %
S5 5150 = -0.03h - 5.02,
r=003, P<0.01,n=061
_20 1 1 1 1 1 1 1 _]5 1 1 1 1
0 20 40 60 80 100 120 15 20 25 30 35

At (h) /mm

IE(T) °C

B3 EXMRASEKSPOSTRERMNAXEST

Fig. 3 Correlations between 3'0 in Precipitation and Meteorological Factors in Chongging

2.5 FEPRKRABEAK DAL ZXT ENSO YIm i

ENSO J2&JE /R Je ##i/$i JE i ( El Nifio/La Nifia)
FEE )7 % 80 ( Southern Oscilation ) A ELFR , J& &K 4 7E
ARTE | ARV b 0 R RUBE T SO BLAVE 4
BLL2 ~7 a BEBIRWIEER . FZ 5 K
SEEUEE RN SR S ENSO HA BT LR,
FEF ST ENSO B JHEFRJ/2 Nion3. 4 [X (5°N ~5°
S,170°W ~120°W ) [l IR 54 (SSTA ) 2 A1l
5 ARG b kAR R O B R E0T 5
(SOT) @) —Jokist, SSTA 5 SOT EL A5 75 75 1y 7k
et SOl WY IEAH % /R A7 & & EL Nido FfHi 5],
SOl W i fH R/~ A & La Nifia B[]

HR 5 25 [ A% WM o (NOAA) brifE: DU
Nino3. 4 [X SSTA 9 3 ™A Mg FHEES 5 A
=0.5C (< -0.5%C) % XL ~N—IK El Nino( La Nifia)
FE) 2015 4F Nino3. 4 X SSTA 19 3 /> H 1 3hF
¥ii%Es:8 ~H (3 ~8 H), —IK El Nino {4
FH 1, SOT M SSTA S5 %idi /R 2012 4F 12 H ~
2014 4 8 J1, AR KOV HE 191 3R I B (SSTA) 23
MR RPN La Nina 2 4 ; 8 H i, R KF
TR R (SSTA ) fi 3% B 4K &= , La Nina £
Z4ET. 2014 4E 9 L, Nino3. 4 [X (1% 1 3 1R ¥
(SSTA) 2 I A IES# , I F¢LL T+, El Nifio & T
2014 429 AIFERIES (1 4). A W55 M, El Nifo
TE I, VG- 1 S B £ Bl 1 2 T O
SR I — B TR B DR, B K S PO 1 £ A
—E R .

FFH 22 [ [E ZE 55 Bidie H0 (National Centers
for Environmental Prediction) B NCEP/NCAR & A H
GIHTRE RUORE, 23 R 23 BERE R IKOF 2. 5° x 2. 5° A%
ST T 2014 AR (6 ~8 ) F12015 A E

Z(6 ~8 H) MK IR ik b S H KRS 24 U%  #5T
FERISRSA B 2014 ~ 2015 4F H 75 8 P XA [a] 7K 9%
RIFHCR AR IE 4 (Hrh =MIE KB LR
PR IX. 2 AR B L Tk [ B BE PR AR PR % A
MIREIEDE R 1>k B ORFFE K % ) . SOT 4%
BRI 2012 4F 12 H ~2014 458 H , P AR K1
BRI S 5 DR ARG ( La Nifa) , o] DL Y, 2014 4R &
7ok H I U B RE VR KRR R B K [ 4
(a)]; 2014 4F 9 FIR, rPAR T3 4008 Yk 5= 5 Ot /=i

40°

,,,,,,

= L = S SRR N ] R
EQ 1 b 24|
80° 1007 1o 120° 1307 140° E
S00
407
N

20°

80° 90° 100° 110° 120° 130° 140° E
500
KA g (mes) ~'; BIHANL: 1073 g- (m-s) !
4 2014 £ 2015 FEFEEASRTEY
KRBEURKRBEHE
Fig. 4 Vertically integrated moisture fluxes and

divergence for summer in 2014, 2015



7 ] R Ha A A . TP X ORI R K AU R 3R AP RAAIE B 5 R RN G 2R 2467

(El Nifio) , P4 A3 Gl HAH w55 A F P4 A fin 5, 9F:
Sl S H %K IR A R AR, 2015 4E 2 Sk G
IR AP VE Y K PR % 4 A5 K, X 5 ENSO 54
AR R A A [ B 4(b) .
2.5.1 FERMIX KAFEAKS0OXF ENSO S 1:Yic 5%

WF5E X5, 2015 4E 9 H 8" 0 Bk & A 25
K —7.6%0; 2014 49 H 8"0 K&K &AL ¥ 1E
K —8. T%c(F23) ). 2015 4E8"0 iy [ 7K FE I ALF
P W Aw . BIFST X 8150 f 28 Ak T M M i s T AR
YK El Nifio L% (&l 4) ,2014 4£ 8 A, M La Nina
SEORUE Y, PG R 2 XX A Y B T KA
B, K PR S AR i, o R 2 AR 1
RN VA BE T /0 | 80§45 2014 4F 9 H i,
El Nifio &I IRIE A, 2k 3 I8 AV 1 1 7 /KA
W A R (B S5) , SOT R4 A fufl, i
] & E1 Nifo 2], f#i5 2015 4E H % XK 6 ~9
A8 O, "0 MK = MABCF- Y E R 7. 1%0. 1
R 1 R 7 Sy § AR 111 A Sy N SR = = S 1
AIHL: 7€ E Nifio #[R], v [ 28 X 3RA5-28 5 B B 7
IKVRBEAG , BRAT I PR AT K VR L B BH S 1, RS

F3 2014 £ 9 ABERMRKHEAFTORBAE
Table 3 The 8'%0 in precipitation and precipitation

in Chongqing in Sep. 2014

HI(A-H) 3'%0/ %o [ 7K it/ mm
0914 -5.68 16. 70
-9.51 5.60
09-17 -6.68 103. 40
-16. 65 33.10
09-27 -6.67 4
-8.72 3.20
1) MG SR 45 ] e
4 . . 2
2t . . . ¢ I o
S 0 ! . 0 2
s [ T L T T =
2| e SSTA L] _; 2
1 sol
-4 L -3 £
100 ¢ ¢ 03”/’)\”3»‘?9(:_\ | e] 0 %
£ o P IR Z
B 3 Yo -
® >
& £
0
5 3 3 3 3 3 3
3 ¢ g 5 g ¢ =
wy wy wy wy Wy wy wy
H W (4-H-H)

B 5 ZERiX 2015 £FXKEKS0, BAKESHAENEE
(SOI) | #BRIRE (SSTA) KX R
Fig. 5 Relationships between 8'%0 in precipitation and SOI,
SSTA, precipitation in Chongqing in 2015

REK SO TE.  BRYL = Ui i X 8O 7 4 b [A] A2 1k
-5 ENSO 17 7F 3 W IE M ¢, 5/ 5 6 sh 48 4L
(SOL) ELAT B & M faAf ™ gRma b F kA8 fk.
2.5.2 FERHIIX KRAFEKS &I (d) X ENSO &
GRIORTaE

WF5E X a1 (d) 2015 4E 4 ~9 A BE
K 12.9%0; 2014 4E 4 ~9 HEIME K 12. 8%0 " 5 B
WA T 2014 AF [ IME , SX R 7R T K EOR R AN
AT ZE S (E 4). 2014 B 24 La Nina B, 7K
TR LA PG 1 2 Xt fe 118 328 Y5 B BE ¥ 7K 7 L B8 0
£ T AR IE R | K b ) = R R B AR, d
HEAK; 2015 45 ~9 H K El Nino B4, [F]EF,2015
SERFEREEI R4 ~10 A1 d FEE N 13. 4%0;
IRV A AR B 2 XU R (43 W5 AP 7K 9 A
£ IKIRIE T, d (B . 45 RIS X AE La
Nifia S 98 0, ok 1 38 Y B v I 7K R E il v
M 7E El Nisio B, > 1 3 I8 K- 15 19 K 75 HL il s
d (HASLFRIEIC 3% T K ENSO - 554

3 it

(1) H PR HLIX KA K RE §h 850 28 1k 1 i 2
—13.1%0 ~ 1. %o , B VAEMAR ,, & . [RIA,
d W EA FARA = B B ARRE AR 22795 1 KRR
b 1) 2 S R 3R DA A A7 2% AR i B
AR R A, B AR, KK IR 2k
U8 T 5 2 KT IR PR AR, S IR R, d /),
FEK PR 2% 2o A b 5 [R) 67 2R A W e el 7T R R A
b, R REK 1180 (8D) RIHARME ; & k4,
R KRS A ], B K B KR E 2R IR T
IR S M Bl K PR 28 &, 25 AR /N, Bk e o
(3D) LA S d RN A,

(2) HHE 2015 4E 4 A ~10 A RER KKK
80, 8D # . T H P X KA BE KL T fE: 8D =
8.283"0 +12.34 (r=0.99, n=61),ZFES5KE
IR B2 X 2 i 22 B0 X R KK 2 At
SRR IR F T, X R BT e R K 52
AT | RETKIK PR IR R 2= P AR L.

(3) Wi sna), K X R FEKS O S5 IREE
R K A MR 3. (H8"°0 I AR fb i 1F f sk b
M K2 8, 5 ENSO # B b IEAH . El
Nisio JU 18] , B K Hi X 3R A5 300 U A SF- 7 7K 35 EL B3] 34
i, 80 M I & ; 7E La Nina 25 905 09 2 i, 3k
7574 A 2 XU R 19 BB TR /KA 22, 810 S 35 I 11K
[, d (A B2 BT 58 O M A i A8 L R 1E , i



2468 oo B % o
%T‘[ﬂ/jj’\ ENSO $}f£’: [19] Cheng H, Sinha A, Wang X F, et al. The global paleomonsoon
éﬁ:‘;ﬁ'} @iﬁj@ﬁﬁjﬁ%f&fi%ﬁ‘%%%I%%”ﬁﬁ% as seen through speleothem records from Asia and the Americas

. _— . 5 [J]. Climate Dynamics, 2012, 39(5) ; 1045-1062.

J'Ei ) 7%@% EIJE%;EJ{E\‘ ) {ﬂﬁ A I%%%Elﬁi%}& [20] Tan M. Circulation effect; response of precipitation 3'%0 to the

‘ﬂ'ff‘% EF‘ é/ﬁ\% E]/‘J ?E‘Ej'i%ﬂﬁjﬁﬂh ENSO cycle in monsoon regions of China[ J]. Climate Dynamics,

&k 2014, 42(3-4) ; 1067-1077.

[ 1] Dansgaard W. Stable isotopes in precipitation[ J]. Tellus, 1964, [21] FHF, XS4, PREIE X, 2. IR E 6 X oK &
16(4) : 436-468. SHERAKFCORIR ] VKNG, 2009, 31(4) : 613-619.

(2] #fk, HEHERL. 3T 2000 4F i FUREVIGES T 22 46 i 5 3 50 B [22] West A G, Goldsmith G R, Brooks P D, et al. Discrepancies
[1]. MR, 2001, 21(6) : 488-492. between isotope ratio infrared spectroscopy and isotope ratio mass

(3] #Bmete, TEKBE, L2600, 5. P atH £ AR R spectrometry for the stable isotope analysis of plant and soil waters
HAMEE e[ T]. HFERRL, 2003, 23(3) ; 304-309. [J]. Rapid Communications in Mass Spectrometry, 2010, 24

(4] @S, B, o, 55 3R X R K KSR A (14) : 1948-1954.

FHCRBITELT]. IR, 2006, 26(5) : 580-585. (23] BHOF, INAEST, XIS PORK VORI [ R WK

[5] Ao, Erbst, EitE. mkksEIkE ., Afe R R BERMET]. KILHEE 5308, 2005, 14(5) : 665-
A BRG], BlaEiER, 2013, 58(1) : 27-40. 669.

(6] BRI, tharng, EM. sm T 5 DX B Pk i S04 R 7 [24] Yurtsever Y. Worldwide survey of stable isotopes in precipitation
RWIFE[T]. HERE, 2014, 35(8) : 2952-2958. [M]. International Report. Vienna: IAEA, 1975. 1040.

[ 7] Friedman 1. Deuterium content of natural waters and other [25] FRWEE, Bk, ffls. FoEKSEK A SR E N %
substances[ J ]. Geochimica et Cosmochimica Acta, 1953, 4(1- WFFE[T]. Rk, 1983, 28(13) : 801-806.

2); 89-103. [26] R, T, Bz WHLE B PRI K S T AR

[ 8] Craig H. Isotopic variations in meteoric waters [ J]. Science, [R) 7 ZRFAE AT 1], HBBRRME A%, 2011, 30(3) : 93-97.
1961, 133(3465) ; 1702-1703. (271 i, BGE, XUBEL, 4. kAR -

[ 9] Dansgaard W. The abundance of 0'® in atmospheric water and SRR IRARRIT [ 1], BBl AR, 1997, (3) : 34-39.
water vapour[ J]. Tellus, 1953, 5(4) : 461-469. (28] RARES, £, DKM EEAKHIX RSFEEK D AP0 [

(107 ZF7, BHOF, Rarig, S K90 A R K AR e [ 1 R RIWGE[I]. FEEE, 2004, 23(4) : 304-309.

FAIE N FOK TR P /R B[ T]. RERL, 2015, 36(6) : (297 FFT-, WRREAR. TS IX K 4 0L 3R 4
2094-2101. KR ZIRICR[T]. WL, 1994, 16(1) : 31-40.

[11] Araguas-Araguas L, Froehlich K, Rozanski K. Stable isotope [30] Z=fEHE | ZR40 4R, W), 55, 2006 ~ 2008 4= 5 P RS K
composition of precipitation over southeast Asia[ J]. Journal of 3D FISSOFAERI A M [ J]. KB E, 2010, 21(6):
Geophysical Research, 1998, 103(D22) . 28721-28742. 757-764.

[12]  ZR/ANE, kB, B, 4 REZRICH X KK R ER [31] ®ENI, XER. KILEREKRERCRN S T REL
PLRRAE BRI T]. HEERLAE, 2012, 33(9) : 2924- ONE[T]. KBRS, 2010, 21(3) ; 327-334.

2931. [32] Hdess, ARmr, REE, S REABERX KK 0

[13] Whetton P, Rutherfurd I. Historical ENSO teleconnections in the HIRAE B R R[], Bh2E R, 2009, 54 (22): 3521-
eastern hemisphere[ J]. Climatic Change, 1994, 28 (3): 221- 3531.

253. [33] RAER, T|HOF, V4, 5 IR KX RS KRR

[14] Dayem K E, Molnar P, Battisti D S, et al. Lessons learned from EFA FRREA[T]. KL BE IR 55, 2012, 21
oxygen isotopes in modern precipitation applied to interpretation (5): 541-546.
of speleothem records of paleoclimate from Eastern Asia[J]. [34] Merlivat L, Jouzel J. Global climatic interpretation of the
Earth and Planetary Science Letters, 2010, 295 (1-2) . 219- deuterium-oxygen 18 relationship for precipitation[ J ]. Journal of
230. Geophysical Research, 1979, 84(C8) . 5029-5033.

[15] Maher B A, Thompson R. Oxygen isotopes from Chinese caves: [35] Mook W G,Gat ] R,Meijer H A J,et al. Environmental isotopes
records not of monsoon rainfall but of circulation regime [ J]. in the hydrological cycle: principles and applications [ J ]
Journal of Quaternary Science, 2012, 27(6) : 615-624. Clinical Chemistry, 2001, 37(3) . 327-332.

[16] T, W, &47. ENSO F44:X] 55 58 i Jat oty HLUAE vk [36] Yamanaka T, Tsujimura M, Oyunbaatar D, et al. Isotopic
O EACSBORYEEM [ 1], YK £, 2000, 22(1) ; 23-28. variation of precipitation over eastern Mongolia and its implication

[17] i, oMk, o BURE DGR il Sexd ENSO S04 iy Jir for the atmospheric water cycle[ J]. Journal of Hydrology, 2007,
[J]. v+, 2003, 25(1) ; 27-33. 333(1): 21-34.

(18] FEEUMS, #ha, BXTIAA. ZRYL =AM b X K tha'o i 281k [(37] BEE=, #haR, DI520, % )N RAREK R E [l 3 3 %

FRIE K 55 ENSO 1956 & [ J]. HiBAl2%, 2007, 27(6) ; 825-
830.

2008 A4 R Hb X Pk S 5 F IR K PRSI Y SB[ J]. BRER
Bl 2012, 33(4) ; 1050-1056.



R Ha A A . TP X ORI R K AU R 3R AP RAAIE B 5 R RN G 2R

2469

[41]

[42]

Posmentier E S, Feng X H, Zhao M X, et al. Seasonal variations
of precipitation 8'%0 in eastern Asia[ J]. Journal of Geophysical
Research, 2004, 209(D23) . D23106.

Liu J, Song X, Yuan G, et al. Stable isotopic compositions of
precipitation in China [J]. Tellus Series B-Chemical & Physical
Meteorology, 2014, 66(1) : 39-44.

FEHR, R, 57T, 5. ENSO ZERMAMMELT].
JEHRAEEM (AARRIZAND) | 2003, 39 (HEH]) « 125-133.
FEIE, TR, T E 4 ENSO Xt 4ER i K b R K B4 52
W[ J]. BREEA, 1999, 44(3) ; 315-320.

Ropelewski C F, Jones P D. An extension of the tahiti darwin

southern oscillation Index[ J]. Monthly Weather Review, 1987,

115(9) ; 2161-2065.

AR, g, FhRFE, 45 ir 30 4F ENSO 5% i Ji [l i
[J]. KERHHERE, 2012, 2(3) ; 17-24.

FAR, ZERUbK, AR 45 1998 F12010 4 H Z K S
AT AT . SEEPIZERFEE /R E R m )], <
S244) 2012, 70(6) ; 1207-1222.

AR, PITALES KRR P i SRR L R RRIE AR Ok
AT D], EER.: PR, 2015, 23-25

. FXIR SN A R RUX A 4 8180 5 K R IR 1
Fi A —— AEARPRAS 3 2 2 22 FR 301 A R 38007 (42 4% GNIP
AR 50 JEAF R AR A AR KT SR & 2 10 F4E) [T].
HIULRTFST, 2011, 31(6) ; 1086-1097.



HUANJING KEXUE Vol.37  No.7

Environmental Science ( monthly) Jul. 15, 2016

CONTENTS

Concentration Characteristics of PM, s in Beijing During Two Red Alert Periods —«+eseeereseeesesenenssnnsni CHENG Nian-liang, ZHANG Da-wei, CHEN Tian, et al. (2409)
Response of Human Respiratory Height PM,, 5 Variation Characteristics to Meteorological Factors During Winter Haze Days in Beijing = +eoeereoereseererssnnssniiiniinne
............................................................................................................................................................ ZHANG Nan, XIONG Hei-gang, GE Xiu-xiu, et al. (2419)
Pollutional Characteristics and Sources Analysis of Polycyclic Aromatic Hydrocarbons in Atmospheric Fine Particulate Matter in Lanzhou City — »veseeeseeseerseressmienenenninenininn
.................................................................................................................................................................. LI Ying-hong, RAO Zhi-guo, TAN Ji-hua, et al. (
Determination and Source Apportionment of Aromatic Acids in PM, 5 from the Northern Suburh of Nanjing in Winter =~ +ereeeeresrseeeseeiensnsenneen: ZHANG Ya-fei, MA Yan, QI Lu, et al. (
+ KONG Ya-wen, SHENG Li-fang, LIU Qian, et al. (2443
(
(
(

Impact of Marine-atmospheric Process on Aerosol Number Size Distribution in the South China Sea -
Assessment of Heavy Metals Pollution and Its Health Risk of Atmospheric Dust Fall from East Part of Junggar Basin in Xinjiang YANG Chun, Tashpolat Tiyip, HOU Yan-jun, et al.
Variations of Stable Isotope in Precipitation and Its Atmospheric Circulation Effect in Chongging — «++sessesreessesemesnensinininenininisnt s WEN Yan-ru, WANG Jian-li ( 2462

Temporal Dynamics of Stable Isotopic Composition in Lake Taihu and Controlling Factors ++= XU Jing-zheng, XIAO Wei, XIAO Qi-tao, et al. (2470

Geochemical Characteristics of Lateral Hyporheic Zone Between the River Water and Groundwater, a Case Study of Maanxi in Chongging +««+«++«essressersersenememenensninenennsininnenen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Yu, YANG Ping-heng, WANG Jian-li, et al. (2478)

Variations of CO, Exchange Fluxes Across Water-air Interface and Environmental Meaning in a Surface Stream in Subtropical Karst Area, SW China = «+reereeeererreerrmsienmesinnscnnnnens

- LIANG Jian, JIANG Tao, LU Song, et al.
Distribution Characteristics and Health Risk Assessment of Thirteen Sulfonamides Antibiotics in a Drinking Water Source in East China  «++++-+seseereen JIN Lei, JIANG Lei, HAN Qi, et al. (2515)
Concentrations of Ketamine and Norketamine in the Water Environment in Beijing «+:++stsseeeeereessesssssssnenminininnnnsne ZHANG Hua-fang, YANG Jun, DU Peng, et al. (2522)
Distribution Characteristics and Risk Assessment of Polycyclic Aromatic Hydrocarbons in the Water of Yugiao Reservoir Watershed During the Water Delivery Perigd +-«+:«ssesseeeressesseneenees
.............................................................................................................................. CHANG Sheng, ZHAO Xing-ru, FU Qing, et al. (2530)

HE Ming-jing, LI Qi,ZHAO Jia-yuan, et al. (2539)
Distribution Characteristics and Source Identification of Polycyclic Aromatic Hydrocarbons, Fatty Acids in Water of Karst Underground River — «eseeeseesersesememieneninnininininenn

Concentrations and Partitioning of Halogenated Flame Retardants in Industrial Water of Dongjiang River

Nitrogen Removal Performance of Novel HABR Reactor over CANON Process -
Characteristics of a Combined Heterotrophic and Sulfur Autotrophic Denitrification Technology for Removal of High Nitrate in Water -+
Characteristics of Microbial Community in Each Compartment of ABR ANAMMOX Reactor Based on High-throughput Sequencing

BAO Lin-lin, CHEN Wan-qiu ( 2639
- LI Xiang, MA Hang, HUANG Yong, et al. (2646

"""""""""""" XIE Zheng-lan, SUN Yu-chuan, ZHANG Mei, et al. (2547)

Pollution Characteristics of Snowmelt Runoff on Different Underlying Surface in Main Urban Area of Harbin = +eeeeeresresvsssessssininiinnne SUN Xi-han, LIU Shuo, WAN Lu-he, et al. (2556)
Impact of Precipitation on Fenghe River Water and Aquatic Microorganigms ««+««+«tsstssesssssssensssssstnsnnsiinisinsi e LU Si-dan, SUN Yu-jiao, ZHAO Xuan, et al. (2563)
Response of Microcystis aeruginosa Growth to Arsenate Under Different Phosphorus Regimes WANG Zhen-hong, ZHANG Han-peng, LUO Zhuan-i (2570 )
Removal Behavior of Ihuprofen and Diclofenac in Different Constructed Wetlands JING Rui-ying, YANG Yang, DAI Yu-nii, et al. (2577)
Influence of Chemical Pre-oxidation on Chloral Hydrate Formation of Threonine CAI Guang-qiang, FU Xue-min, LIU Li-jun, et al. (2586)
Activated Carbon Supported Co;0, Catalysts to Activate Peroxymonosulfate for Orange G Degradation WANG Zhong-ming, CHEN Jia-hin, ZHANG Li-ming, et al. (2591)
Kinetics for Degradation of Orange G with Peroxymonosulfate Activated by Carbon Nanotubes «-:+«+-+ssesseeeee ZHANG Li-ming, CHEN Jia-bin, LI Wen-wei, et al. (2601 )
Removal of Chloramphenicol in Wastewater by Electrocatalytic Reduction with Carbon Nanotubes-Modified Electrode DENG Fei, TANG Bo-bin, ZHANG Jin-zhong, et al. (2610)
Removal of AOX, Chroma and TOC in Chemical Dyestuff Wastewater with Iron Scraps-Fenton-Coagulation Combined Process ++ SHU Xiao-ming, XU Can-can, WEN Xiao-gang, et al. (2618)
Removal of AOX in Activated Sludge of a Chemical Pharmaceutical Industry with Fenton Oxidation —««+seseeseeeseesserenesenienenenniincnenininennens CHEN Si,XU Can-can,LIU Rui, et al. (2625)
Performance Evaluation of a Pilot-scale Microbubble-aerated Biofilm Reactor «++++sveeesressesesiusmsmimmnninimnininiinn LIU Chun, ZHANG Jing, ZHANG Jing, et al. (2632)
(2639)

)

-+ CHEN Chong-jun, ZHANG Hai-qin, WANG Yao-qi, et al. (2652)
Nitrogen Removal and the Characteristics of Denitrification Bacteria Using NUA-DAS Ecofilter «++++++++s++ee-+- WANG Long-mian, QIU Hao-yu, CHE Yu-xiao, et al. (2659)
Coupling of Hydrocarbon Accumulation and Cobalt Removal During Treatment of Cobalt Enriched Industrial Wastewater with Botryococcus braunii Biofilm Attached Cultivation ~««++++s+=ssesee

""" CHENG Peng-fei, WANG Yan, YANG Qi-yong, et al. (2666)
Isolation of Raoultella sp. sari01 and Its Heterotrophic Nitrification-Aerobic Denitrification Characteristics *+* YAN Wei-zhi, HAO Jian, SUN Jun-song, et al. (2673)
Screening and Nitrogen Removing Characteristics of Heterotrophic Nitrification-Aerobic Denitrification Bacteria SLWX,, from Sea Water +++++++++: CHENG Yu, LI Qiu-fen, FEI Yu-tao, et al. (2681)
Biodiversity of Thiocyanate-degrading Bacteria in Activated Sludge from Coking Wastewater —««+eseresrereressisnssinniiiiin XU Wei-chao, MENG Xiao-jun, YIN Li,et al. (2689)
Responses of Plankton Microeukaryotic Community to Increasing Temperatures Created by Power Plant Thermal Discharges «+:+esesseeeese: DAI Wen-fang, YANG Shi-ye, QUE Zhi-jia, et al. (2696)
Characteristics of Soil Microbial Community Structure in the Rhizospheric Soil of Ammopiptanthus mongolicus by Phospholipid Fatty Acid (PLFA) +«+rerserereressrenssisisisnnisinnniniiinens

ZU0 Yi-ling, HE Xue-li, WANG Shao-jie, et al. ( )
ZHAO Man, WANG Rui, LI Ru-jian, et al. ( )
LI Rui, LEI Li-guo, JIANG Chang-sheng, et al. (2721)
(2731)
(2738)

Response of Soil Respiration to Extreme Precipitation in Semi-arid Regions »++»+++++*

Features and Influencing Factors of N,0 Emissions from Drawdown Area in the Three Gorges Reservoir

» GAO Xue-mei, SHE Dong-li, YAN Xiao-yuan, et al.
Y1 Jian-ting, YANG Yu-han, ZHANG Cheng, et al.
Distribution and Source Analysis of Polycyclic Aromatic Hydrocarbons (PAHs) and Organochlorine Pesticides ( OCPs) in Soils from Shergyla Mountain, Southeast Tibetan Plateau «+++++++

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LUO Dong-xia, ZHANG Shu-juan, YANG Rui-giang ( 2745 )

Denitrification Loss and N,0 Emission from Different Carbon Inputs in Orchard Drains Sediments -

Emissions Characteristics of Greenhouse Gas from Sewage Sludge Composting Process in Winter

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SONG Zhi-ting,ZHAO Yu-jie,ZHOU Qi-wen,et al. (2756)
Effects of Soil Moisture and Temperature Variations on Organic Carbon Mineralization of Purple Soil in the Hydro-fluctuation Belt of the Three Gorges Reservoir «+«+s+sssssserersessssussninianens

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" DING Chang-huan, WANG Lian-ge, TANG Jiang, et al. (2763
HAN Xiao-fei, GAO Ming, XIE De-ti, et al. (2770
** DU Guang-hui,RAO Wei, LI Xin, et al. (2779
WU Yu-jun, ZHOU Hang, YANG Wen-tao, et al. (2791
SHANG Ru, ZHU Neng-wu, KANG Nai-xin, et al. (2799
XU Bin, CHEN Tian-hu, LIU Hai-bo, et al. (2807

Reduction Effect of Reduced Phosphorus Fertilizer and Combining Organic Fertilizers on Phosphorus Loss of Purple Soil Sloping Field -+
Transformation and Migration of Sulfur Speciation in the Rhizosphere and Bulk Soil of Paddy Soil -+
Comparison of the Persistence of a Combined Amendment Stabilizing Ph, Cd, Cu and Zn in Polluted Paddy Soil
Bio-inspired Recovery of Platinum Nanoparticle and Its Mechanism

)
)
)
)
)
)

Preparation of y-Fe,05 Catalyst by Heat Treatment of Natural Limonite for Selective Catalytic Reduction of NO by NH;



(CAEMEFEYE 6 BREZERS

£ & BA
BIES: B RE BN

o
wOE. (FREREEAT)
THEVL ERE FEIE EZ25 B W B # e
Y ET S NP P
FAKE XEE X R s & 0 A ARe
AP BEAE 2 M R RN SEkE m| OE
Wt NG 3] 3 s
WO Mo W W W W BMER
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
01647 B 15H #37% H71H Vol.37 No.7 Jul. 15, 2016
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* B WA School of Environment, Tsinghua University
. BAREAE) G E RS E::f:o:;in o b ilI;IAEd"Itinic?iB d of Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1’5E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail : hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » K i Distributed by Science Press
FE 35 .010-64017032 Tel.010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M & SEZHIRER Domestic All Local Post Offices in China
ESNBEZIT P E PR E S5 A AT B A Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
120. 00 J© ES&EITRS: M 205

BRSNS FET





