ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

2016

th BB B A ATRBF SR L £
4 4 & K ¥ HE




3% f"& ﬁ‘ § F378 8l

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2016 4E 8 A 15 H

H e
] B X A WL IR F S 25 A A AE IR v eveemeemmeme oo MR x| e [ R (2815)
|:f:1 @%Fﬁ*ﬁm%ﬁ;;ﬁigm%ﬁ*ﬁ% l:'jié;:\% Hg{ﬂH3¢ ...................................................... ;r|J fﬁfﬁé R :}'L//I\ ‘& , E/ﬁ; , /3‘1 n ( 2823 )
FETHET P A0 5T PM, W BE H AR B SRAAFEM AIATT «oeeermevmeereessmnnnenneseiiieeen WL ERR, T A (2836)
2004 ~2015 @jtﬁﬁi(ﬁ{%q%fﬁ(&rgﬁ{haﬁ?ﬁ ..........................................................................................
R&®, T8, KAME, RA, IR, M, EFE, BEW, M58, BES, A, Bk, #4%, T/ (2847)
HUSR R 70 AR B 5 2 e A S NI UR I TE LR SCTETAT v vvveeeerrrrrrnrereessmnnnrreeesaniitirees s stiareae e
........................................................................ E’]%*ﬁ,?/@,%ﬁﬁ,fﬁ%,fﬁ%,%%?,ig ,%’f{% (2855)
AT R R UK EPEB T AGE vveveersssennennnns ol BOLH B IREE X, E kB E AL, R (2863)
ﬁ%ﬁi%é*ﬁ\?%?i%%ﬂ%& p':/ﬁ‘%/%ﬁ:lg/ﬁgé%@jﬂ: j{‘?ﬁﬁ}*ﬁ‘ ..................................................................
........................................................................ %%Uﬁ%,iél%,zﬁ%ﬁ, Eﬁ,i%,?&%%,ﬁ%,}_% (2871)
SN TR 4 TE B V5 S AE ST - vvvvveeooooe WA, A E, TR0 W5, S, T (2881)
T 38 PR T T KT | B PR 2 BB KU ¢ LSBT g oo vvveoseosenssc Br, R, KEAE (2889)
ﬁ%mmmﬁ{%#%@z&%ﬁﬁﬁ ......................................................... 7?]3 ﬁ/@\ , ﬂ'— ﬁ , 1}7}/7}(})% , :J’,J\E{Z% , 'TEJ—%E:E ( 2897 )
A4 FE - 363 P 22 314 S0 UM S N, RN, O) I HERCR e L BL BRI e e, E U, R, B (2906)
5 6 R 1 SRS ) 5 4 K e € ) 4 CO, | CH, FIN, OFE B «vevvmmeememeec RAE,FTE (2914)
SR X FFRITBOR 14 CO, BT CH, SRFERRFIEAIT oooeeeeeooos EM, FA, R, KR, BRI, F0E (2024)
SRR TR R SR TERGMA ST +ovvvveeressssenns s WR A%, BT, KA (2932)
LR/ P 25 B SU AR B A R « A2 B ANIIR ] +ovvvoevvssemsssensii s
............................................................................................. %;ﬁﬁ,i&f,’f\ﬁ, %X&, j;}]&’ﬁ%g@gg (2940)
PN R N0 e LS S ey Y T VIR v D RIE BT v o7k 7 EEREE U, B 3%, W A, B0 o FNAT, B BE(2947)
PETE SRR IR =0 o DX SRR IS (R I LARERERT O ] evveeeeeens ERM,BhE,B%, EWA, LR, BE (2957)
AR IRV T IRBH SRS R AEREAFIEAPHT o ovvvveeessoemssnsccns Blnk EH G B B, F A (2964)
A HEK P AP P B A AR BRI - v e SUH T, KU E, DB (2973)
e R [ TR A S 0 R . B AR S LM Rl ZEHR AT veeerereeeennne e e
.................................................................................... g'gég/aj" %%U,/I‘&Hi,i‘%ﬁ,jifgﬁﬁ,ﬁﬁpi% (2979)
A R E X047 S 5 AR S TR R RIS «eveeeeeeeeeeeeee X AT, N, DA A, EE, B (2989)
TR b X A F 2 BE R R (1 PR EE 200 B B AU AT AIESE ovvrerrrrrereeeenennennniiiiininns B K, B 5Kk (3001)
FHARTE R B TR H A LR AT 00 53 AR FRAE S AR AR IRUBS TR woeeeeeeeeeeeeeeeees T EE, R EM, A, £5 (3007)
LB I AAR DO CIE A B 28 () 3 AR BRI ITHT < vvevemeeeersmmemmeeeeeeeens VRAKAE , B R, B AT, R AR (3017)
B B IR TR Y U Z AT S RBEHRAR B S oeeeeermeeieeeeens TRHE, REeW, F%0, 24K, 27,85 (3026)
FS BEGT R LL E JR H T 2 G YRR oeeeeremmemmrmre B2 INEN, EE 3w, REE KITE (3034)
VEVE TR bR b R K TP ERER R V5 Y IR G AP AAFAE  woeeeeeeeeeeeeesimenininns B Bk K Bk KA AR, TR H R (3041)
A A T R B AR AR R T -ovevvereeeernnnneeeens RAE, I E B 2 R 5 B —, R1EE (3049)
Zn % LDHs % PEBME N TIRHME A1 BETERBEALE] --oooevvvrereeemmnnnenen KAk, EAeA E RS IR, A E 7 (3058)
Ce’ " 5 Cu® D RRA TR R AR I RLRE SHLHITITE  ooeeeeeeeeeeeeee KO REH R, F RS, TH, L E (3067)
Pt/ A= W R AR SN 2 AL B SRR A BIFGT o v vvveeeerenmeeeeeens TN, m B, g5, FRT, REE, M. M. Mian (3073)
E%_Tioz ﬁlﬁ{&/ﬂ:%’u’E%,ﬂi—;ﬁu%&/ﬂ\:;ﬁﬂ%%[ﬁg%{kl}%% ............................................. f/_@:};ﬁ , }a HX_%Z , _:Eé%/ﬁ: ( 3079 )
FAREIRL AYLT BOCHEALRE GBI 725 B eeeeeeeeeeeeees Mg, BEIR AR, HE, L, xR, B, 5 5 (3086)
i [ SR RS A A I & B FOGIR B AK ATA TP oevvmemmmmmn D, kM AR, 28, EF,BLIL, B E (3094)
ISR - P R S I 2 A A e A Ak B AT R P R AKGB A T B v A&, TRE, K, R, K&, HE % (3101)
ABR T.7. ANAMMOX #8& B AL U F AL BRI TG 7K ooveeeeeeeeens MG RIFA, RAFHRAF HER KIS (3108)
TSR Fe( ) BB EALIUGAIR <ooveereverveeersee s E AL MR, EE XER (3114)
M R RIFK G [ SN EGSB S A I PRH T Bl oo BB E, E,EY, 0B, A, RER I (3120)
BNA A T EBPR REFRBETERR  «oooooererreeeeenns D R, mANE  EH INEE I, F R (3128)
T PETS Ve R L B 2R BEICRETERE 5 K BTR RSN «eeeeee R, R, KIRHL, B E ,FE, FU T KREE (3135)
L2345 T8 4 3 1K - 8 T 4 S8 25 ) B IE T 15 B JXUBR AT+ veeememmeeemmmmeeenmmme e ettt
........................................................................ E%E,%y‘?/}?, 53%7%5@, %E%,%Xﬁ,%ﬁ%,%%% (3144)
%?iﬁﬁﬁﬁ@&i%@é@%lﬂﬁﬁﬁ&ﬁﬁ jj:‘ﬁE ............................................. ﬁﬂ,}i ’{f_ﬂr/ﬁ f s 1:'-]— _ﬂi_é*i , ‘;?SC;‘% ( 3151 )
FRIE 18 FhOAS [ B A o ) - BTG 7 0 P I BRI AR TR IE S o vvvvemmmmemeemenenens BEE EW HwE,EN,RAW (3160)
TSI SNE I A AR X A R R I FRAFAIE, evvveeneeeeees FE BE R, ERK AEE RS, MR KB (3169)
BB RS LA R IR Cu® | Zn® " IIEBERRTE oeeeeeeeeeeenes kot ,EUE, £, KEW, R (3177)
BB S U8 R A 25 B LS R R BRPERETTAN - XA, 2 KA, AR (3186)
YK AR BERE BT 35 ST E A R BT R oo K, FER, K-8 BEH, £ (3192)
fﬁ§%555 ﬁ-IT‘*E*%ﬁ/Eé%EEHR}E(M{g%i%m PAHs E"]é‘i%ﬁﬁﬂl‘lﬁ ...............................................................
........................................................................... %ﬂﬁﬁ‘é,ﬁ]%%,*%ﬁ?/&ﬁkﬂﬂ,E%,Efk{%,%%ﬁ (3201 )
ANV K P DS TR AR L TR N K S A B A U Y ST v R, AEE M B ERE,FRF, N FE (3208)
T KA A B S AN BB 25 SR ATFGE woeeeeeeeeeeeee e IR, EIRS, A, M, R, MAEH (3216)
FUE SRR AR X TURCTA: BTSN FEFCAN BT REIR +veveveeeesennnnens AT R, T, EA RER, T4 (3224)
ANTRVRRCE N XS F K i A R G e A A B R I +oeeevemeeeeeeemiiieieeeees BE, A, AUE,FF (3229)

(HABERMEYVIETT R EE (3025) (AIERL2EY AR TR ) (3057 ) {5 H.(3072, 3085, 3143)



37 55 8 B2 55 Bt 2
16 48 H ENVIRONMENTAL SCIENCE

Vol.37,No. 8
Aug. ,2016

S

KEZRRATREMBRRESESFEFIED T

2t R R B, AR

(1. BT REF R SR TR0, A8 230009; 2. ZHAETERAO5ERE , &8 230071)

FEE . 2015 4 11 A ~2016 4£2 H , LA NaCl R7RBi 50, 70 S it — & HIESE BT R 1 5 WHFA R BRI , JF 4 %
TR BRSBTS AR bR 5 Bt X TRIRIR B 5 BLR BOM G805 1 LB, FATT N TR S04 5 1) 8 S AR AT
iR FH . QA TIREHSUE RIRBL A /A SEARMECT EUIR B 5 (IS R B o 2180 HIR B — A EE S ; QAN TIRE
MK J5) 1R ASAE X 18 TV BA A S 01 BLER B AR HL I B /K AR ) 1 S i B R 0 D57 B AR B 59 5 DA TR b A
JROHAE FERTER M A /A WA (HXHE BT B R AL M 2R 6 50 2008 TF B B, @ N TIRE M S8 bR Fao, il DL R
18.86% ~26.05% MV FATHEIT 1], BB LIRS 5. 28% ~33.87% , H RHR/MBIL T VR B EER T, O
TS B 5P R BT o, | @, AT, Jrifi2 5 B, 26 LA s Jr T D) X3 S 2

KEBIAN TOREE; AL, RHRSLER; OTIS AL, HM-IRE T4

FESEE, X143 CEARIAEFE. A XEHS 0250-3301(2016)08-2964-09 DOI; 10. 13227/j. hjkx. 2016.08.018

Transient Storage Characteristics of Artificial Pool Geomorphic Structure in an

Agricultural Headwater Stream

LI Ru-zhong' , HUANG Qing-fei', QIAN Jing”, YIN Xiao-xi', WEI Lin'

(1. School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Institute of
Environmental Science, Hefei 230071, China)

Abstract: From November 2015 to February 2016, five short-term tracer injections were performed with a conservative tracer (NaCl)
in an agricultural headwater stream, Lake Chaohu basin. Thus the data sets of tracer experiments were finally employed for calculating
the physical characteristics and transient storage metrics. Through the comparisons between the artificial pool reach and straight reach,
characteristics of transient storage for the artificial pool geomorphic structure were interpreted and explored. Study results showed that:
(D The ratio of A,/A in artificial pool was larger than that in straight reach, whereas its value of exchange coefficient « was lower by an
order of magnitude than that of straight reach. @ Artificial pool geomorphic structure had greater influence of transient storage on solute
retention than that in straight reach, but its solute retention capacity of flowing water was weaker than that of straight reach. 3 It had
a large ratio of A /A for the pool geomorphic structure, whereas its impact on the migration and transformation of solutes was less than
that of straight reach. @ Based on the F°%, metric, the transient storage accounted for 18. 86% to 26.05% of travel time in artificial
pool. For the straight reach, the F°% metric had a range of 5.28% to 33.87%. In most cases, the values of F', metric in straight
reach were higher than those in artificial pool. 3 Significant differences existed between artificial pool geomorphic structure and straight

reach in the values of ¢, ¢, and T_, however, the differences were not significant in other indicators.
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Table 1 ~ Hydrological parameters in OTIS model
Fi [ g Q/m’ 5! A/m? A/ m? A/ A D/m?-s™! qr/m*+ (s-m) ! a/s™!
2015-11-14 TR B 0.015 0.352 0. 200 0.568 0. 097 2. 00E-06 1.71E-04
VB 0.017 0. 188 0.097 0.516 0. 068 4.70E-05 1. 81E-03
2015-11-29 TR B 0. 058 0. 544 0.777 1.428 0.121 5. 00E-05 3. 11E-04
VB 0. 069 0. 360 0.152 0.422 0.016 3. 00E-04 7.31E-03
2015-12-26 TR B 0.022 0. 425 0. 488 1. 148 0. 086 2. 00E-07 1. 63E-04
VB 0. 025 0. 139 0. 063 0.453 0.016 8. 70E-05 2.08E-03
2016-01-18 TR B 0.015 0.263 0. 066 0.251 0.036 1. 00E-07 6. 87E-04
VB 0.015 0.132 0. 008 0. 061 0.379 4. 00E-07 1. 46E-03
2016-02-28 TR B 0.012 0.235 0.075 0.319 0.047 6. 00E-07 6. 90E-04
VB 0.012 0. 102 0.081 0. 794 0.079 1. 00E-06 7.59E-03
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Table 2 Physical characteristic metrics for the artificial pool reach and straight reach

isf [a] g2 7 ¢/m? s} /N-(m-s) ! @,/m @©,\/m?

V3 EIL
2015-11-14 TRELEE 0.018 0.362 0.088 0.038
T HE 0. 033 0. 644 0. 056 0. 002

Y EIL
2015-11-29 TRELEE 0.043 0. 841 0.282 0.089
T HE 0. 058 1.143 0. 069 0.018

V3 EIL
2015-12-26 TRELEE 0.016 0. 305 0.319 0.134
T HE 0. 030 0. 590 0. 144 0. 037

V3 EIL
2016-01-18 BB 0.013 0.256 0. 195 0.091
T HE 0.016 0. 306 0. 083 0.023

V3 EIL
2016.00-28 R TR B 0.010 0.193 0.210 0. 086
T HE 0.014 0.273 0. 127 0.021

4.3 R SAEE T 0 ZHY.

TEXSE S AARAE IR L, . Fo S Dal M350 72
O u BB E G B PR IR BOK IR B 22
18 A7 L T 28 ST S HOIRES | T T P i 5 o
REERLUA L B AL KRS S A4y, TR M3
6 JRy AN [ 245 1) 87 7K I B ) S 35 22 S, (5
LA o AV R B R KU T 8 T vk A
RMEFZHR, AT REAFAEAR RIATEVE. Wik, % &
FIHT OTIS A RUBLLIAT 2 435 Q FHBI AT ThT A A (36
1) UGS R B R 2w T2, haU(5) ~
(10) 7545 28 AT REFE bR (EL, SR L3R 3. SEPx
b, AT B PN 224 i i i I R B KR L K TS B
BN K I ] 55— AR5 B 5 SR 2 A IR
R SR ME S ST S N
W LIS 3 3 58 25 A 45 T4 A i ml A4

H% 3 Al UL, 5 5015 20/ Dal {HIYTE O
~ 10 JE FEI N A2 1k, R BT A 08 B BE () 1E 5 5 B
AR 2 1 B S AR A 5 B R TSR Y. MR
SCLT, J2— R R A5 A7 0 175 IO iy B 52 Tl 1Y) 46 .
— WA B TK RGP BRI T, A R TR0 B
[71) IS VA% i %) S RE DTG 2 e Wi AR AR I3 o 7 47
JI 0 T AAL R B (A, BREFREL) R
AT LUA o 5 U B 0 42 i g2 1R 0T 22 i AL 25, T
AR TFH R, X RS R T, B
fen TV IR B, R DA Bty BR AR R, N
TURERNT- HA B A Rl 5. (B8R L, K
B, R BOa e o oE B S A7 04 DX R 7E R I I
SRR AT R R R A T R B, BRE TR
Bl KA B8 5 ST BA AKCAR T BLR B, R S i

£33 REMRSTERBNESERIER

Table 3  Transient storage metrics for the artificial pool reach and straight reach

Fisf 1] i g0 T./s L./m R,/s*m™! FX /% g/m*+(s-m) 7! Dal
2015-11-14 TRILBL 992.79 251.46 3.54 19.95 6. 02E-05 0.87
T EL B 257. 44 49.72 5.62 33.87 3.41E-04 2.33
2015-11-29 TRILBL 1240. 52 344. 05 4.06 26.05 1. 69E-04 0.39
T EL B 101. 29 26.27 4.43 29. 40 2. 63E-03 5.18
2015-12-26 UL 1355. 41 319.01 3.94 22.43 6. 92E-05 0.52
V- H B 164. 63 86. 54 3.09 27.02 2. 89E-04 1.54
2016-01-18 TREELEE 364.59 83.11 4.39 18.86 1. 80E-04 4.81
V- H B 40.35 77. 60 0.52 5.28 1. 14E-05 7.68

\/\\‘BT:‘ JL -
2016-02-28 m%ﬁx 511.51 74.01 6.91 22.57 1. 62E-04 4.47
V- H B 279.07 15. 50 18.00 44.26 7. T4E-04 5.83




8 AT A IR TR USRS S5 B S A7 AR AR 7 M

2969

fRASEE PRI, P2 R T 5 B B S A7 X
T BT B[R] 1 DT R 7K -, G v PR TR b A A% SR 1Y
TSR P T DL BE 18.86% ~ 26. 05% MY
1308 B R], SF B BB A A 6 VR T L M R
5.28% ~33.87% , 1 HA RER - E LT F B4 B AR
o T URTRLEL.

2 3 WL R BOK R A R, KRR
W H B, X LT 5286 IVATEE AL KR
RGP EUR B S A 0 A il 1 g, A0 LA
(R TRTRLE B i — e 9, R - R B AT
A A T Ry B 25—, PR, v DIk ik H
BRI L B TV it A0 S A i BR T LT N
TR m—L, SR E RS TR b 5% )= 4
AR A /A A (F 1) HI X 508 R e
PRI FR A M AIE o1 BB, X 5 AT B0 /%
WAFTE—E A
4.4 ZIGEI

R M S0A% J5) 5 7 R B P ) BRARRAE | BT
AR AR Y Spearman #HC REUIE L, 4351 L% 4
5. AR, TCIE R TR S SR i 2 B

Boh A7 BB R IR AR AR A AR £ i HL
HEA BEMCH TR B AR, ERFERE ¢
50 ¢5L,.05L EWEENEHXELR ¢, 2
5 R, WEMBFEAMCH L, 5 R, 2 REAMEK
KZR, H TR G AN, B HRE ¢ 5
2.0 5¢,.T.5R,. FPXY5 q ¥ENEENIEH
KKFR,q. DY 5 o | o, BRI WE W7
KA. WERBRT ¢ 5 QWIERZRIN, IRE IS
57 R B AR A M 25 RAR K.

HR A5 4 3R AF FNE A A7 6% 48 A%, A A Mann-
Whitney U-tests FkFIAS 55 72 5 B 8 30 5 7 BLIR
BIE S I 22 k. AR H, - R M R
S ERBI A, H IRE GRS R B
AR HTHARRRRE/DMEAR(n=5), RIiIRH
U Geit2 i SRS o0 AR P b AT i 50, 45 51 UL
6. WK, 10 WHEIR T @, . @, A1 T, AU
R P < 0.05, 1 H 50004 o BE S (il 2 P <
0.05, AEAFM/IK Hy). TFZ o, @, T, J
T, DRI LA 5 7 R B S AT AP E B 1 22 57
P 5 ME L ADFE AR T, P 25 SIS 4 B

x4 FRIEMEHREEPIEALIEIRA Spearman X R

Table 4  Spearman correlation coefficients between metrics in the pool geomorphic structure

q 0 e, ®a T, L, R, o q
q 1.000
0 1.000**  1.000
. ~0.179 ~0.179 1.000
o, 0.286 0.286 0.393 1..000
T, 0. 000 0. 000 0.750 ~0.143 1.000
L, 0.929%*  0.929**  0.071 0. 464 0.107 1.000
R, ~0.893°*  -0.893"*  0.250 ~0.214 0. 000 ~0.821* 1. 000
P20 0.357 0.357 0. 464 0.179 0.429 0.286 ~0.143 1. 000
7. 0.071 0.071 0.036 0.393 ~0.286 0.036 0.321 0.286 1. 000

1) * FRBEMAKFE P<0.05; * = FxBEHEKF P<0.01

#£5 THEBRDPIEALIEIRA Spearman 1% R

Table 5 Spearman correlation coefficients between metrics in the straight reach

q n ?, @ T, L, R, o q.
q 1.000
0 1.000**  1.000
@ -0.857°  -0.857" 1.000
@y -0.786*  -0.786" 0.929** 1.000
T -0.750 -0.750 0.679 0. 500 1.000
L, 0. 036 0.036 0.143 0.393 -0.321 1.000
R, -0.643 ~0.643 0. 500 0.250 0.929%*  -0.643 1. 000
2, 0.393 0.393 ~0.429 ~0.679 0. 107 ~0.643 0.321 1.000
q, 0.571 0.571 ~0.464 -0.479 -0.071 -0.679 0.179 0.893" " 1.000

1) * FRBEMAT P<0.05; * * Fp7BEHKFE P<0.01
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Table 6 Results of difference test

15 b7 U TR P U AR P
q 0. 295 0.310
0] 0. 251 0.310
Py 0.028 0.032
[ 0. 009 0. 008
Dal 0.076 0. 095
T, 0. 009 0. 008
L, 0. 047 0. 056
R, 0.917 1. 000

F2 0.117 0. 151
qs 0. 209 0.222

5 itig

TEAR R, HEZK A AL 0 B S b 2y
A 70% LA 1 (A 2 3 o UKL (198 2K 1) T WA
TR 109 527 | R R T 3E BCR T B B8
BB, —RORUL, B SAEAERE T B, Xt
VT B AE O st A DR, B2 R R AT
it 15 01 AR I 77 R i B e ) PR T R AR
FEGRHL BRI KAAR T TR T X S K AR AT A
FEAitt DR B 53 1 1), JHE B S A7 A X ST DA —
A5y R AR IR K X TR X i &5 Sy 32 24
A R AS ATt DX R LAV s R R I I A
FAAEIX 0 X ] A L A 09 A HLYS YW 5
R MBS XA B et T, ] LU SR 5]
Rk it 15 YL W 10 7003 i B (1L 5 2 A BIL 25, AT
TSR, BRI — R &, TR M3 A s
(B S AR XL R B TR R B R &
FERETE ST, BN P20 K TR B S A7 6 T 7 I
T B SR KO RO AN BT BLIR B X R A
FIEPEREE S, v AR S TR R s K R 5 B S A
X Z A 55 1 58 e B 7 (B /NI o fA) A AR K1Y
KFR. AR, RES R B 84 LA g, MR XT
KN AR IR XS T o 1) s BV 0 55 TF A
R, XA SWE TR/ o AR K E.
PRI, 38898 3 3t DX It 2l 7K 4 5 38 S A DX TR Y 7K
i EP S e

2R A T X TR T T R e 4
R3] T HE S M3 i T I R 0 28 e R AL o IR — 4
BRI A R (ZRE N P20 4T 37.63%
~49. 18% Ju. N2 Ak, i A i AR 15. 87 %
~38. 74% , B AR RV v 87 A A7 it 1 sk K -,
XS AW IREA KOV ER B R AR R EN
NGNS AN I 5P S L I N TSN

TRV LS AT X 87 2R 7K T AT 7K R A AT AT R AK
AR Y BRI BRAARAE AR, AAE R RIS R A D i iy T
TR s A SCHR[ 27 ] rh, Ak R0 TR TR R 43 /K kT
BOKAEAE | 20T K T 5 BV A 2,
AT5A5 AR PR A AR V22 37 AR /K T, TR TR RS St 2R 4F
HERPREARBRARAFAE. IR R KK A A s A )
BRARIAEAE , AR T oK 8h Ty 24450, i BB Al
Xt K T B T , (A5 AE AR )5 7 1 B i 0P A
B ] AR S A ) AT K B K A A
FH TR Bs 6 2 7 RV it sh K ik 5 K8 S A
(IACHAE . 52 I, — SO XA g 280 A =l e g 0
A 8 Y R R e DA 0 ) E A, AR AR A1
BOE T K ALK AR/ A A 6 2 5 A 8 7R R
BRI RE . RHMEHEWT, AW 5T P N TR
DR S AAAETE 1 3458, T AR R A H8 /K A R
W T TEH R IR A I R B $2 i U sl 7k 44
HFRKE SN HAE.

LU b ZR 3 TR TR B A | R TRV 25 4 X T3
BAEAER EEEC RIS . Tk
L DX 330 SV 3 9 TR R G AR ) R A A R — 2 K
INANEE A B KPR B W D B A A7 A, AR
TR B FEA RS BT S AT ARG AR, Craig 2610 B %
T K PRI 2 v R TR i S | T V- HE 0 A R
DA KB AL IV S A b A5 728 A Xt -$t v Yl 2 S 47 1 9
REJI A REREAT T 40 B RS E, 45 11 T 40 B
L5, — RNy, 5 2% (0] i Hh SR 45 F R 1
BAEEMEF R RS ARBETE b, BRI S
AL SRR B T IR B R
BAEAEE 1B I — B AR IE. ZE# L
S, 3% ] e R A R TR A AR F R B 4
R ERZH —E KR, W&t L&, o] IR
RORCE A A R R R R/ INB R A, 34 5
FOKB S AFAEE S5 ] DU TRl M 0 i
A1 BRI [ VB RS L IR Ah e R TR K 1 e
JE BRI , 1 R TR TR B T R JIC 0 AFLRE K ke K
TR ) SRR TR o5 3 K THT 3 3R X 388 K g 7 30 7R R
L WATREAN I N A RN, 5L b WK | B
KR HTE T ¢ FIKIFR YR 0, 7] LUE i Fk:
IR , 1 %k T ML IR 25 0 R (0 i B R I o A
FIH.

T BRI TS A AR 9 S 3 TR ST AR I
TRV PR 5% T Ve b 550 % Jmy o T ¥ ot 1) 4 AR e
IR ZEAEYRE | fFE B rsgm. - H2A
AT A AR T (IR, B IR RS ) IR TE M



8 AT A IR TR USRS S5 B S A7 AR AR 7 M

2971

SRS SRS T OB A5 A7 T AT REAE S 1 S A=)
fez | BB ERAL 22 S AR R X T — IR
EFERE L. T35, W a2 5o K
DRI LSRR S5 18 A AT AR AR, 7 2K MR B —
AR . (NS P 3H TR DR 0 B4 30 P 452 i
BRI KA, QT S BT S AP BILR , AD A e itk — 20
BUE M TR DRSS Y DL /NI R K
T, AR TR Al DUTE — 2 R L4 v SRl i
FARE ) AR RLAE T E 143 IR e i %2k
PRI e A5 A7t e AE DT 50, S B 8 SUABLP I A K.
B /INATIL K 2R G A AT AL AR A5G &
o3I IR AR SCIREE A 5% T A5 A7 il 41
BRI AL AL AR M8 3 7 B 0 2 1 O R AT 20 i, A 2
LA A AN E 1, DA i IR B o A B
WA 2 B R TR R, 1 7 ZEANWHR AR ST A
BB/ INITALK 28 G s B BE 1 BT I BoR S -
Ttk

6 it

(1) N TR HLSRA R (1 A /A SEARER T B
RBCH B RA o VB HIRBAR T — 1L
Y M H, N CHRE O S S50 1Y 7 5t B 2
I R B

(2) N T IRTE HUSR A% S (B S AF it VE AP L
PRBCH AR T Hi A  (H I 3l K A B 9 B
PARE I WA R Bsis) 5 VA R TR S5 SR A A
XK A /A HAE (A s B i Ak 1 5
Wi K15 IR B AR

(3) N T T b S50 8 25 A7 it VR T AT LA i R
18.86% ~26.05% W)V BiAT HE I A], - H 3 Bl LA
fiftRE 5. 28% ~33.87% , HA4 KR /6L T F EHE
BOARA IR TR 2 B B ey — 2K,

(4) N LB 5 5 R BAs br ARG 70 s 2R
25 B3 Y% Mann-Whitney U-tests Bk FIKS 56 7% ,
DE LSS ) 5 BIREBE ¢, | @, A T, J5THI 2557
B3, AR HABAE R J7 I DA K.

Sk
[ 1] Smith DR, Pappas E A. Effect of ditch dredging on the fate of
nutrients in deep drainage ditches of the Midwestern United States

[J]. Journal of Soil and Water Conservation, 2007, 62 (4):

252-261.

[ 2] Dollinger J, Dages C, Bailly J S, et al. Managing ditches for
agroecological engineering of landscape. A review[ J]. Agronomy

for Sustainable Development, 2015, 35(3) ; 999-1020.

[3] deKlein J J M, Koelmans A A. Quantifying seasonal export and

[11]

[12]

[14]

[15]

[16]

[17]

[18]

retention of nutrients in West European lowland rivers at
catchment scale[ J]. Hydrological Processes, 2011, 25(13) .
2102-2111.

Johnson Z C, Warwick J J, Schumer R. Factors affecting
hyporheic and surface transient storage in a western U. S. river
[J]. Journal of Hydrology, 2014, 510 325-339.

N, B, EELL, S SRREHEK A B B 0 B S
TERERE W K S EOR R T]. AR, 2015, 36(2) ; 481-
489.

Becker J F, Endreny T A, Robinson J D. Natural channel design
impacts on reach-scale transient storage [ J ]. Ecological
Engineering, 2013, 57 . 380-392.

Zarnetske ] P, Gooseff M N, Brosten T R, et al. Transient
storage as a function of geomorphology, discharge, and permafrost
active layer conditions in Arctic tundra streams [ J]. Water
Resources Research, 2007, 43 (7). W07410, doi: 10. 1029/
2005WR004816.

Baker D W, Bledsoe B P, Price ] M. Stream nitrate uptake and
transient storage over a gradient of geomorphic complexity, north-
central Colorado, USA[J]. Hydrological Processes, 2012, 26
(21): 3241-3252.

Weigelhofer G, Fuchsberger J, Teufl B, et al. Effects of riparian
forest buffers on in-stream nutrient retention in agricultural
catchments [ ] ].
(2):373-379.

Bottacin-busolin A, Singer G, Zaramella M, et al. Effects of

Journal of Environmental Quality, 2012, 41

streambed morphology and biofilm growth on the transient storage
of solutes[ J]. Environmental Science & Technology, 2009, 43
(19) . 7337-7342.

L, TH%. BT OTIS ALAY Ay S o LTk B
B BARAE( )], P EREERL, 2014, 34(3) ; 742-751.
A, THE, R, 5 8T R L R S
FERFEST BT[], KRI%A4R, 2014, 45(6) : 631-640.

Hart D R, Mulholland P J, Marzolf E R, et al. Relationships
between hydraulic parameters in a small stream under varying flow
and seasonal conditions [ J]. Hydrological Processes, 1999, 13
(10) . 1497-1510.

Schwartz J S, Neff K J, Dworak F E, et al. Restoring riffle-pool
structure in an incised, straightened urban stream channel using
an ecohydraulic modeling approach[ J]. Ecological Engineering,
2015, 78 112-126.

Vietz G J, Rutherfurd I D, Fletcher T D, et al. Thinking outside
the channel; challenges and opportunities for protection and
restoration of stream morphology in urbanizing catchments [ J].
Landscape and Urban Planning, 2016, 145 34-44.
Craig L. S, Palmer M A, Richardson D C, et al. Stream
restoration strategies for reducing river nitrogen loads [ J].
Frontiers in Ecology and the Environment, 2008, 6 (10) : 529-
538.

2P, TIREN, A, A BT R A K ek
[J]. /KEHER, 2014, 25(3) : 374-382.

SRR, FIRED, AR, & BB ER-IR RN Y ) 2



2972

woooH

2% 37 %

[19]

[20]

[21]

[22]

(23]

[24]

[25]

BI[J]. AKFIEAR, 2014, 45(12) : 1399-1409.

REZE, EIRED, KRR, & AT BB T DI K
AR B AR AR I T]. K RIZE4R, 2008, 39(2) : 162-
167.

Eim, =2rh, XL T g PR A B R B AN Bl )
REVE LRI —— LA R BRI B [T]. RSk,
2012, 32(21) : 6726-6736.

N, Ak, EEL, ST WURPAR R A R
AR BRI MBS [J]. KRR, 2015, 46(1)
25-33.

RN, SREHEE, ARG, 5. 2K HE I A R R
E IR B RE RO BRI T ). KA, 2015, 46(6)
668-677.

ZERE, ELL, BRE. BT TASCC iy ML [ 2 Ui
B L s 2 L ] T R, 2015, 35(5)
1502-1510.

Price ] M, Bledsoe B P, Baker D W. Influences of sudden
changes in discharge and physical stream characteristics on
transient storage and nitrate uptake in an urban stream [ J].
Hydrological Processes, 2015, 29(6) ;. 1466-1479.

Jin HS, Ward G M. Hydraulic characteristics of a small Coastal
Plain stream of the southeastern United States: effects of
hydrology and season [ J]. Hydrological Processes, 2005, 19
(20) : 4147-4160.

Runkel R L. One-dimensional transport with inflow and storage
(OTIS) ; A solute transport model for streams and rivers[ R].

Water Resources Investigations Report, 98-4018. Washington D

[27]

(28]

[29]

[30]

C: U.S. Geological Survey, 1998.

Bk, Ak, B, & A RLIRAE S U Sk 1 A [
BRI AR BRELJ]. HRERE, 2014, 35(9) : 3365-
3372.

Svendsen L M, Kronvang B. Retention of nitrogen and
phosphorus in a Danish lowland river system; implications for the
export from the watershed[ J]. Hydrobiologia, 1993, 251(1) .
123-135.

Russell M A, Walling D E, Webb B W, et al. The composition
of nutrient fluxes from contrasting UK river basins [ J J.
Hydrological Processes, 1998, 12(9) ;. 1461-1482.

Johnson Z C, Warwick J J, Schumer R. Nitrogen retention in the
main channel and two transient storage zones during nutrient
addition experiments[ J]. Limnology and Oceanography, 2015,
60(1):57-77.

FliE, dah, R, S SR T 3 R A R T
[J]. KPBlEFER, 2014, 25(6) : 915-922.

Zimmer M A, Lautz L. K. Pre-and postrestoration assessment of
stream water-groundwater interactions: effects on hydrological and
chemical heterogeneity in the hyporheic zone [ J]. Freshwater
Science, 2015, 34(1) : 287-300.

Kidser D H, Binley A, Heathwaite A L, et al. Spatio-temporal
variations of hyporheic flow in a riffle-step-pool sequence [ J].
Hydrological Processes, 2009, 23(15) ; 2138-2149.

Gabriele W, Welti N, Hein T. Limitations of stream restoration
for nitrogen retention in agricultural headwater streams [ J].

Ecological Engineering, 2013, 60, 224-234.



HUANJING KEXUE Vol.37  No.8

Environmental Science ( monthly) Aug. 15, 2016

CONTENTS

Spatiotemporal Distribution and Source Attribution of SOA in China +eessereeseseserersnssimeniniiii CHEN Zhuo,LIU Jun-feng, TAO Wei, et al. (2815)
Emission Inventory of Heavy Metals in Fine Particles Emitted from Residential Coal Burning in China = +«seseesrereerseesenenenseneniens LIU Hai-biao, KONG Shao-fei, WANG Wei, et al. (2823)
Diurnal Variation of PM, 5 Mass Concentration in Beijing and Influence of Meteorological Factors Based on Long Term Date MIAO Lei, LIAO Xiao-nong, WANG Ying-chun (2836)
Characteristics of Ozone Background Concentration in Beijing from 2004 to 2015 «w+sesseesesssssrsemenmmssinsnnintnsnnsinieniens CHENG Nian-liang, LI Yun-ting, ZHANG Da-wei, et al. (2847)
Online Sources about Atmospheric Fine Particles During the 70th Anniversary of Victory Parade in Shijiazhuang «+«+«++ssessesseesesenenneenennes ZHOU Jing-bo, LI Zhi-guo, LU Na, et al. (2855)
Pollution Characteristics of Inorganic Water-soluble lons in Atmospheric Particulate Matter in Chengdu Plain «+vseseveeessesvssseneneininnenns JIANG Yan, HE Guang-yan, LUO Bin, et al. (2863)
Observation Analysis on the Characteristics of Meteorological Elements and Pollutants During a Continuous Fog and Haze Episode in Spring in Jiaxing City «+eseeseereereesesenensenenieniennens
..................................................................................................................................................................... SHEN Li-juan, WANG Hong-lei, L1 Li, et al. (2871

ZHANG Zong-wei, HU Gong-ren, YU Rui-lian, et al. (2881
LI Xiao-yan, WANG Lang, ZHANG Shu-ting (2889

Characteristics and Source Apportionment of Metals in the Dustfall of Quanzhou City

Level and the Courses of Heavy Metals and Its Risk Assessment in Indoor Dust of City: Take Guiyang as a Case

Chemical Characteristics and Source of Acid Precipitation in Guilin = ««s«+sssessesserseessemennensstnensss it GUO Ya-si, YU Shi, LI Yong-shan, et al. (2897
Assessment of Gaseous Nitrogen (NH; and N,0) Mitigation After the Application of a Range of New Nitrogen Fertilizers in Summer Maize Cultivation «+++++wsseesrerersnserennensnsscnennnnens
FAN Hui, JIANG Shan-shan, WEI Ying, et al. (2906 )
Soil €O,,CH, and N,0 Fluxes from Alpine Meadows on the Plateau of Southern Qinghai Province During Snow Cover Period and Growing Seasons  ++++++++++++ WU Jian-guo, ZHOU Qiao-fu (2914 )
Partial Pressure of Carhon Dioxide and Methane from Autumn to Winter in Xiangxi Bay of the Three Gorges Reservoir = ++eteeeeseeseeeeees ZHANG Jun-wei, LEI Dan, XIAO Shang-bin, et al. (2924)
Potential Impacts of Climate Change on Phosphorus and DO in Yuqiao Reservoir — +«sseseerserseeseneneninmniensninininsii ZHANG Chen, LIU Han-an, GAO Xue-ping, et al. (2932
Land Use Structure Change and Its Control Effect of Nitrogen Output in a Small Watershed of Three Gorges Reservoir Area; A Case Study of Lanlingxi Watershed ««+«+eseerseeenereseneees
.................................................................................................................................................................. WU Dong, HUANG Zhi-lin, XIAO Wen-fa, et al. (2940)
Response of Inflow Water Quality to Land Use Pattern in Northern Watershed of Lake Erhai «+«+esesseeeeerserensinsenienninncnennnnns XIANG Song,PANG Yan,CHU Zhao-sheng, et al. (2947)
Effect of Nutrient Cycles in Tributaries on the Transport of Nutrient in the Three Gorge Reservoirs; A Case Study of Caotang River WANG Xiao-tong, LUO Guang-fu,CAO Man, et al. (2957)
Transient Storage Characteristics of Artificial Pool Geomorphic Structure in an Agricultural Headwater Stream —+++++sesesresreereenerenneneeens LI Ru-zhong, HUANG Qing-fei, QIAN Jing, et al. (2964 )
Distribution Characteristics of Solute Nitrogen in the Water-Sediment of Farmland Drainage Ditch «+«+seseereereeeserenennienienenniincnens LI Qiang-kun, HU Ya-wei,SONG Chang-ji, et al. )
Characteristics and Influencing Factors of Soil Microbial Biomass Carbon and Nitrogen in Drawdown Area in the Three Gorges Reservoir
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHAI Xue-si, LEI Li-guo, JIANG Chang-sheng, et al. (2979)
Response Behaviors of Heavy Metals at Tidal Currents Interface and Salinity Interface in the Estuary Area «+«sseseeseeeserenennicnicnenennes LIU Jing, ZHENG Bing-hui, LIU Lu-san, et al. (2989)
Simulation of Multimedia Transfer and Fate of Perfluorooctane Sulfonate (PFOS) in Shenzhen Region «:«+ssssessesseseressenmsiensnsnninncnennenes CUI Xiao-yu, ZHANG Hong, LUO Ji, et al. (3001)
Distribution Characteristics and Ecological Risk Assessment of Organochlorine Pesticides in Surface Sediments of Zhelin Bay in Guangdong Province, China «+:«+ssssessereererenensenenenennenens
............................................................................................................................................................ WEI Ya-ning, PAN Jia-chuan, SONG Yu-mei, et al. (3007)
Spatial Distribution Characteristics and Source Analysis of Dissolved Organic Matter in Beiyun River ««eeeressesresresseesenneneees CHEN Yong-juan, HU Wei-xuan, PANG Shu-jiang, et al. (3017)
Distribution and Environmental Significances of Radionuclides in the Sediment of the Changyi Coastal Wetland - WANG Qi-dong,SONG Jin-ming, LI Xue-gang et al. (3026)
Fecal Contamination in Laolongdong Underground River as Measured by the Sterol Biomarkers «+«+«sseseereeeresenenseinienensininennnns LIAO Yu, SUN Yu-chuan, WANG Zun-bo, et al. (3034 )
Distribution Characteristics and Pollution Status of Phthalate Esters in the Groundwater of Hutuo River Pluvial Fan ««+sveeseveeseesseeninnns CHANG Sheng, ZHAO Xing-ru, LIU Yan, et al. (3041)
Impacts of Land Use on the Source of Dissolved Fatty Acids in Epikarst Spring During Rainy Season «-«+:+sstseesreseserensesnenenennenne ZHANG Mei,SUN Yu-chuan, XIE Zheng-lan, et al. (3049)
Mechanisms of Phosphorus Removal by Modified Zeolites Substrates Coated with Zn-LDHs in Laboratory-scale Vertical-flow Constructed Wetlands ««+:++xsseereeeseserensenemenensniniinennn
......................................................................................................................................................... ZHANG Xiang-ling, HUANG Hua-ling, GUO Lu, et al. (3058)
Synergistic Enhancement on Oxidation of Phenol by Fenton Processes by Adding Ce® * and Cu® * Tons ++eveereerersersemsememsennnnns ZHANG Jian-qiao, CHI Hui-zhong, SONG Yang, et al. (3067)
Removal of Humic Acid from Water Using Pt/biochar Electrode Reactor =««-se-seeesesresenssemenensininciiiniiinenen DING Wen-chuan, XIANG Xing-guang, ZENG Xiao-lan, et al. (3073)
Generation of Graphene-titanium Dioxide Nanotubes Catalytic Board and Its Photocatalysis Capability to Degrade Pentachlorophenol ««+:++seseeseeseseeeess XU Qi,ZHOU Ze-yu, WANG Hong-tao (3079)
Photocatalytic Degradation Kinetics and Mechanism of Monoazo Dye Acid Yellow 17 by UV/TiO, in Aqueous Solution »«+:+sesseseeseeseeeneees YANG Hai, WEI Hong-qin, HU Le-tian, et al. (3086)
Feasibility of Sulfur-hased Autotrophic Denitrification of Photovoltaic Wastewater Containing High Fluorine ++« MA Hang, ZHU Qiang, ZHU Liang, et al. (3094 )
Operation Performance of a Bioaugmented Membrane-aerated Biofilm Reactor Treating Atrazine Wastewater LIU Chun,YU Chang-fu, ZHANG Jing,et al. (3101)
Nitrogen Removal of Municipal Wastewater by ANAMMOX Coupled Shortcut Nitrification in Anaerobic Baffled Reactor «+-w++sseseeereeees WU Peng, ZHANG Shi-ying, SONG Yin-ling, et al. (3108)
Simultaneous Ferric Reduction with Ammonia Oxidation Phenomena in Activated Sludge in Anaerobic Environment «+:t-seoveeseessesnesneesenns LI Xiang, LIN Xing, YANG Peng-bing, et al. (3114)
Rapid Start-up of One-stage Autotrophic Nitrogen Removal Process in EGSB Reactor for Wastewater with Low Concentration of Ammonia +++++++++ GU Shu-jun, FANG Fang, LI Kai, et al. (3120)
Phosphorus Removal Performance in EBPR System under Extra-low Dissolved Oxygen Condition ~«++«+esssesessessessssenenenmnenensnencneenene MA Juan,SONG Lu, YU Xiao-jun, et al. (3128)
Influence of Activated Sludge Surface Properties on Flocculating Settling and Effluent Suspend Solid ++= HE Zhi-jiang, ZHAO Yuan, ZHANG Yuan-kai, et al. (3135)
Spatial Characteristics and Environmental Risk of Heavy Metals in Typical Gold Mining Area of Shandong Province =« WANG Fei, WU Quan-yuan, LU Jian-shu, et al. (3144)
Spatial Variation of Soil Heavy Metals in an E-waste Dismantling Area and Their Distribution Characteristics «++++++++++++ ZHAO Ke-li, FU Wei-jun, YE Zheng-qian, et al. (3151)
Selenate Adsorption and Desorption in 18 Kinds of Chinese Soil with Their Physicochemical Properties = «+«+x+tsereseesessesssicinsiiiinnns FENG Pu-yang, LI Zhe,ZHE Yu-yun,et al. (3160)
Adsorption Characteristics of Arsenite on Goethite by Flow Stirring Method ~«++x+sveeveseseseesvessimseneneinnne e LI Xin, YANG Jun,RAQ Wei,et al. (3169)

Preparation of Poly-hydroxy-aluminum Pillared Diatomite and Characteristics of Cu®*, Zn®* Adsorption on the Pillar in Aqueous Solutions ++++++++evseersemssmmeimsmmisimsnininiscnee
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- ZHU Jian’ LEI Ming_jingY ‘X'ANG Pirlg, el al' <
WANG Wen-dong, LIU Hui, ZHANG Yin-ting, et al. (
Preparation of Nanocomposite Hydrogel and Its Adsorption of Heavy Metal Tons ZHU Qian, LI Zheng-kui, ZHANG Yi-pin, et al. (
Prediction of PAHs Bioavailability in Spiked Soil by Composite Extraction with Hydroxypropyl-B-cyclodextrin and Rhamnolipid *+* ZHANG Ya-nan, YANG Xing-lun, BIAN Yong-rong, et al. (3201
(
(
(
(

Preparation and NH," -N Removal Performance of a Novel Filter Substrate Made from Sludges

Biological Effects of Zn0O Nanoparticles as Influenced by Arbuscular Mycorrhizal Inoculation and Phosphorus Fertilization «++++«+++seseee JING Xin-in, SU Zhi-zhong, XING Hong-en, et al.

-+ WANG Xiao-nan, YAN Zhen-guang, YU Ruo-zhen, et al.
LIN Wen-fang, CHEN Sheng, WAN Kun, et al.
Effect of Different Nitrogen Rates on the Nitrification Potential and Abundance of Ammonia-oxidizer in Intercropping Maize Soils =~ «++++++++ LU Yu, ZHOU Long, LONG Guang-giang, et al.

Difference of Species Sensitivities for Aquatic Life Criteria in China and the USA

Effects of Low-level Nutrition and Trace Antibiotics on the Fitness Cost of Plasmids Bearing Antibiotic Resistance



(CAEMEFEYE 6 BREZERS

£ & BA
BIES: B RE BN

o
%OE. (REREEHT)
THEVL ERE FEIE EZ25 B W B # e
N o Y73k =
FOKE KEE N s w0 RS ARE
A BEAE 2 AR R I BkE B &
Wt NG 3] 3 s
WO B R W N W W B
-
w o a3 ENVIRONMENTAL SCIENCE
( H};J'AJ‘NJINC;: KE)ﬁ(JUJE) (Monthly Started in 1976)
(HT 1976 4F- 8 1))
0164E8 B 15 H #37% s Vol.37 No.8 Aug. 15, 2016
e Eaf ) Superintended by Chinese Academy of Sciences
f & b
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e B OB School of Environment, Tsinghua University
. BAREAE) G E RS E:llf:();-in o b ilI;IAEd"Itinic?iB d of Envi tal Sci (HUANJING
. e s s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M A 4 Hb I ER, R Domestic All Local Post Offices in China
o}
EShE&IT  HE EPRE A S E R RA T 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





