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Impact of Maximum Prec1p1tat10n in 2017 on the Runoff Component. of

Reclaimed Water-Intaking River '« [} A" 'y &
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Abstr ct: The hydralogy of rivers recharged] with fecldimed water \is an important factor controlling its aquatic environment and
bioehemichl processes, which“change during the wet.$eason.~ 'To amderstand the impacts of precipitation on hydrological conditions,
water'samples were collected from seven sites in three periods™( 'Bi-efore the wet season and during and after the maximum precipitation in
July 20175 with 3. 3 return periods) throughout a reclaimed water intake area of the Chaobai River in the Shunyi District, Beijing. The
hydrogen'— oxygen isotope characteristics and chloride content were measured. The results show that the hydrogen and oxygen isotopes
of precipitation are mainly affected by the amount of the effect. The minor variation in the later period is due to changes in the sources
of moisture. Within three days after precipitation, the slope runoff continues and the fraction of each section varies greatly. The
reclaimed water reaches the downstream section through the preferred pathway. The water component ratio of the slope runoff increases
from 2% to 85.6% in the direction of the flow, while the reclaimed water ratio decreases from 90% to 67% . The stream remains
effluent from sections SYOI to SYOS that are recharged by the slope runoff, reclaimed water, and in-site river water, while the sections
SYO06 to SYO7 are mainly recharged by the slope runoff and in-site river water within three days after the precipitation (the stream
effluent is unremarkable) .

Key words : maximum daily precipitation in 2017; 3.3 return periods; reclaimed water; hydrogen and oxygen isotopes; slope runoff

component; Chaobai River; Beijing
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Table 1 ~ Water-receiving area and topographic features based on GIS data
N SR RIRVN o b B K HHE W 18 G AL IR Y ,
e R SRHE A AVKIERRS i e R ok
SYO1 0 85 — 25(20 ~30) 75
I L1 SY02 1851 55 279 565 25(20 ~30) 75
' SY03 2890 81 155 425 25(20 ~30) %
SY04 3750 83 112 600 25(20 ~30) Z
SY05 4389 226 167 279 25(20 ~30) %
I 2.45 SY06 6358 442 1274610 25(20 ~30) Z
SY07 7442 316 786 560 25(20 ~30) 75
SY08 0 261 644 987 15(10 ~20) %
I SY09 1957 49 616 865 20 5
SY10 ~ SY05%) 3937 274 230210 20 5

1)SY02 HifHZ/R SYO1 ~ SY02 SRAf i 2 fal i A1, ik

ﬁﬁﬁ?ﬂﬁé, FHoA R AL 'Eﬁ‘lﬂﬁ*’fﬁf 2) ﬁ?f&%%*&*ﬁﬂ(digital elevation model ,

DEM) [ R, 455 B IX (AR RAT AT AL T W B I3 BE 22 1) 5 3) 2208 1 I B A SY10 ~ SYO5 i) (1 T 1

HETET AP (£ 2). REE 1959 ~2017 4E H | kR
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I N 3.3 a.

1.2 RS SR

1.2.1  FESCRE 5L Y
AU K T 0 K AR T U Ll P 7

B ST 10T K SRR A7, S T ) Ak

250
IR KK ik L
- Eha 2R (2017-065 11T15 18'~20:06) | 7J<qav(2t)17
200 | 07-06) . FR7KF(2017 07- 08 . 2017-07- @6) U S
£ 150l . 3.7 H6H lzk7kﬁjil/{:rl‘$£ [ 7K (along- prec1p;ta10n
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0.22 pm JEAR S MVHER R B, I A KR AR ]
TE T O HURE R T =1 SR S KRR it 22 R AR
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Table 2 Daily maximum precipitations and its date from 1959-2017

EM 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973
H#(HA-H) 07-21 07-20 07-17 07-26 08-19 08-05 07-23 08-13 07-31 07-22 08-11 10-23 07-14 07-20 07-02
D;,L/mm 102.3 97.6 64.1 93.9 79.7 128.8 120.7 119.7 103.1 45.9 80.5 76.7 30.4 954 752
M 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
HWI(H-H) 07-24 08-07 08-07 08-02 08-27 07-24 06-06 07-04 07-25 08-06 07-01 08-25 07-19 08-26 08-06
D,,/mm 128.7 72.2 79.8 93.5 113.9 66.4 43 44.6 76 89.9 108 137 120.1 88 73.8
AE 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
HWI(H-H) 07-22 07-07 08-15 07-26 07-07 07-13 09-23 08-28 07-19 07-06 07-22 08-18 08-19 08-04 08-15
D,,/mm 109. 6 81.6 153 64.6 74.1 118 90.2 94.6 119.1 80.9 49 48.6 121.5 92.3 71
M 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
H#(H-H) 09-15 07-23/29 08-09 07-18 08-11 07-20 07-12 07-24 07-21 07-15 09-02 07-19 07-20 07-06
D,,,/mm 45.9 57.8 80.3 74 88.7 76.8 49 101.6 157.6 88.2 52.9 44.4 129.2 102.8

pm

1) D, 7 F WA R
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Table 3 Time of along-precipitation, station precipitation, and river sample collection
AP B TKRAE
sp ”‘f Eﬁ . MK 2 d g
BRI BARENE K i e HACREEHT iR
CEA-BTH)  CGEA-HTH) g CHF-H-H ) B
/min
2017-07-06T13:03  2017-07-06T11:04 00:04:00 SYOl  2017-07-06T15:48  2017-07-09T08.05 2017-07-08T15:54 971 &
2017-07-06T13:50  2017-07-06T12:36  01:36:00 SY02  2017-07-06T16:30  2017-07-09T08:47  2017-07-08T16:16 991 i
2017-07-06T14:20  2017-07-06T14:18 03:18:00 5.6 SY03  2017-07-06T15:18  2017-07-09T09:05  2017-07-08T16:40 985 2
2017-07-06T14:50  2017-07-06T14:43  03:43:00 2.1 SY04  2017-07-06T14:43  2017-07-09T09:30  2017-07-08T15:35 1075 2
2017-07-06T15:20  2017-07-06T15:04 04 .04 .00 1.3 SY05  2017-07-06T14:18  2017-07-09T09.46 2017-07-08T15:00 1126 i
2017-07-06T15:50  2017-07-06T15:18  04.18:00 6.5 SY06  2017-07-06T12:36  2017-07-09T10.25 2017-07-08T14:36 1189 gih
2017-07-06T16:20  2017-07-06T15:48  04.48.00 2.8 SY07  2017-07-06T11:04 2017-07-09T10:36  2017-07-08T14:05 1231
2017-07-06T16:50  2017-07-06T16:30  05:30:00 1.7 SY08  2017-07-06T17:11  2017-07-09T11.10 2017-07-08T17:05 1085
2017-07-06T17:20  2017-07-06T17:11  06:11:00 0.4 SY09  2017-07-06T17:29  2017-07-09T11.50 2017-07-08T17:28 1102
2017-07-06T17:50  2017-07-06T17:29  06:29:00 SY10 2017-07-06T15:04 2017-07-09T12.11 2017-07-08T18.15 1076

1) AR T BIRIAR P KR B 2017-07-09T11:005 2) FIREWIRTET H 8 ~9 B ZRIMSRAEN 2% ; 3) AIKHR T BIA T —Beifi &R HIP2 T 15 R R 225
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5£.%0 ) = :dmplc Rysony ) X 1 000/ Rvson;vi ;.. -
R, &mﬁm#$mmrm%mﬁﬁxmmw
VSOMW rf s skaforyner. T | s

1" HE T (1CS-2100, Dlj@nex USA)
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Table 4  Statistical description of the water quality parameters during sampling

WH O Gt /% 8%0/% /ngI_L_l d"’/’;:ss 5 H Giitht SD/%e  8"0/%e /mzl.L o d"j’;:ss
06-11 Min -56.9  -7.2  99.74 -6.3 07-06 Min -61.9 -84 6665  -9.7
n=9 Max -49.5 5.4 109.15 0.7 n=9 Max -45.7 45  105.79 5.0
5=4.23  Mean  -53.0  -6.3  103.34 —2.5 | s=3.97 Mean — -543 6.7 8404  -0.7
i=-26.44  Su. 2.9 0.7 3.60 2.6 ||i=-27.68 Sl 5.3 13 139 5.4
07-08 Min -71.4 -89  24.28 -7.8 07-09 Min -67.0  -9.2  1.67  -8.0
n=10 Max -46.6  -4.8  100.78 7.7 n =10 Max —47.1 49 102.03 8.4
5=4.83  Mean  -57.6  -7.4  61.65 1.7 || s=4.40 Mean =557  -7.5  44.71 4.1
i=-21.79 S 7.1 L4 3012 5.2 ||i=-22.80 sl 5.9 L1 3111 5.2
AP Min  -101.0  -13.7 0.58 3.2 sp Min  -105.2  -14.2 0.57 7.7
n=10 Max -46.3  -6.2 1703 12.2 n=10 Max -s6.1  -8.1 1.97 13.0
§=7.20  Mean  -84.5  -117 3.41 89 | s=7.91 Mean — -86.4  —12.0 0.98 9.6
i=-0.92 S 20.0 2.8 5.27 2.6 || i=8.54 Std. 16. 6 2.1 0.46 1.7

1)n WEESHEL, s i R KRB K 26 K 2 AR R IR
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Fig. 5 Temporal and spatial variation of 8D and the 60 and 6D-8"%0 relationship for river and precipitation samples

K FERE KRR 8D HEAT TIRGE—AEMH R AERE K S B IR/, 6 H ORI 22 I AR oKk B
FOBEWLIN | 78 & fie otk 30 4 AR e i = WK B0 KR, e, #20ibi 8D Hh B 2 A 2R AL Bl S 12
JA(6 Ao, s R b oD E S, 12 EEES, A ENERE R T A1 ~15H



12 4

BEAZIRAG 2017 AF- i KBk /KO- PE A= 7K 52 KT A2 AL H B A 5

5447

B 15 d I, 56 H 22 H B/ /K G /K 8D {5 728
fb—2k.

3 itie

TA] 7K K 2 6T R8I 7 14 25 (1) 2 S
FIR PR Z— KT A I 7 0 S 10 72
Vi, ARSI R R AR T A
IR AR T ERIK, e M0 TR 450
THREAMEER R E I, TR T K
W, RH TR A L. — AWK
TR 5 ST 38K AR ) 2 7 45 D 1 S5
7, T4 R WK R B R L WK R I R
. REREELAE R TR T TR AT I W A B %
W2 S et T IOV i 72, L B R A
VL | TR A | Al B 5 R P K R
T,

MEKJG CL™ ZEAITEIAREAR [ 1 5 (), 5(D ],
VA DALV R ARG T I B CL RIS i
BB, T 1 Bk e, it 11 9B Sy
FARAE, P2 Wil 1 BEZ, SYOI -~ SY05
W7k 8D | 8"OTEMEK Js i 55 4, WA J2 155 F7E
AKBAT | T 530900 B B OO 2 ARy B 40D
8" OBy /K 1) S LIRS b 20 45 W . 20l
R E B 8D, 80K Ik, A BT R Wk 8D
SUOBRHIFR A | e K AT 4™, AL, ok Sk

3.1

807 O g SELE R BLD. SY06 ~ Y07 LK s

8D SYOFEMIK IFaE Wi 7 i, B T B T
], AR I B F 9, SY06 ~ SYO7 5% 5]
BT (% 3).

SYO1 ~SY05 . SYO6 ~ SYO7 KRk J5 Wi 2 A [
BICAKZEAL | SYO1 ~ SYO05 £ Wit 7 H 9 Himf /K 7
H 8 HIFENIK(Is) . FA/K (Up) . BEHIIC I (R) 4H
B, JE T =umociRA. 7 H 9 H SY06 ~SY07 /K
7 H 8 HIFENIK (Is) | BbILi (R) Ak, J& T i
TLIRA.

25 L, AT A WD — 3 B K i o 2o R B AT
225, FEZWEIEE | HA KNG E A
RO, FRASEIS 3 d PN A T AT) TH 7 42 32 3 LT 3
T 7o B P37 ok 2 A 4
3.2 KK B X R K i 0 ) T 45

AR RIWIRE K G S 3 d(7 H 9 H) R
KIEHE2 d(7 H 8 H)WIKIL/AKZES, 4563.171
S MR K IR I K BE R AL 8D Al CL- (870
Al CL™ A 38 AR Sk ) E 1158 SY02 ~ SY0S =¥ It

TRA L) (SYO1 R pA skl O, RiHE RS
), 43l FI s 0, 8D, Cl {HITHE —imocik &
Fef, A5 H R S & Wi K R a0 (£ 5).
FAKHKE 8D, 8%07E7 H8 H .7 H9 HiX
WARATRE, 7 H9 H 6D, 8"0fE ¥ Kt A 7K
FUSCAE, LRI 7 H 9 H SY01 8D, §"01EHN Up
utiCfE ; R Ui oc MR K & IECEY 8D, 850fE.
TR AE R IC AR A, 285 AN 6] FH Hi 28 7Y
AR AR 2E 2 A AN TR] B S A - Y vk 35 g
BTG YL 0 A AR, [RIEE, R Ak
TNECF2 8D | 8" OB A Ay K 7K i Bl b A28 i 1 °F- 3
8D, 8"OfH,, ARA YR [ K Jin AT LA R K ity o AR B 42
Tt & SEOTE S R A M2, BoKE
B oD, 8 O AR 5L AB KR R
GAMERE ) R N S EOTE SRR
BN SR o
£5 - WESFHEREETR S ERs | |

Table'S Results calculated for the fraction uf

—

stormwalter based on hydrograph separatigfi; rd

. ‘ T30/ % A%l
B I 580, 8D a- 1| secd”
syoz ) 1.227 L 1.28 0.77 0737

SY03 Viad®) o148 0.67 043l -
SY04 /1,38 2.05 0.83 /0719 &
SY05 f 178 5129 0.41 0.20
SY06 0.79 0.82 0.77 =

SY07 0.85% 0. 81

0. 86

M T Up ¥t . R ¥t oD, 8 0 ke, FIH
IsoSource fli%: SY02 ~ SYO05 B =3wIociR & Lo fil7e Bl
(%6), 5 =uinlR A AL T .

SY02 ~ SY05 FJ 60, 6D {H k4T S/ #r
B, R SGICHT &5 EE BT 1, 1 SY06 ~ SY07 /T
1(#£5), WESETE SYO1 ~ SYOS W i A F A= /K Y
.

FIH C1- 347 o4 Hr i, SYOL ~ SYO7 Wi
I R ¥ioc A L34/ F 1, BR SY0S R 3ot A7 HAg /)
(0.41), HAWIH R 46T & HAE 67% ~82% ZIAl;
X oA A A2, 7E SYOL ~ SYO5 Wi
WA % EHEAEKIDA, SY06 ~ SYO7 K& EIEA K
FEAR-AR T AIE A, A AR I Rl 1 26 75 G ) 1) 52
W, BRI CL™ 358 BT A3 19 R 3 I 7 LR 45 T T
B

FRE = i oG IR A B R B A5 SR nT A, SY02
SYO03 R ¥iJc 5 H(37% ~43% ) KT SY04, SYOS R
UG (19% ~20% ), 1 SY05 Cl~ B i i 4%



5448 AN 5%

Fl 39 &

A,
=

SY02 ~ SY04 K, #EWT SY05 [F] i} 32 %] SY04 . SY10
WAl Rl K b 25, A Re fT B 0 = v o TR 5 B AL Ak
B, FIH IsoSource HHATIR G LB BER (£ 6),
SY02 ~SY04 3 Up Ui uc i LIRS | 1s It
FLUP RIS, R R0 & R AR D B B, A5 A =
Ui GIR A AR B HEWT, XT T R ImJT &7 bk, SY02 ~
SY04 =imICiRE BRI B 45 AT TsoSource [ 4%
R (5 FFK6) , R E2 M T T R oo
60, 8D fH.

MG 3w e M1 AT 1, SY06 ~ SYO7 WEFE R i
JC B W N (77. 2% ~85.6% ), 80, 8D, Cl~
PIfg T —8um e, FkFERSS0, 8D, Cl{EHTE
SY06 ~ SYO7 #5453, M/K)5F K80, 8D, C1™ &
B T R TS A [ B 5(a) L 5(ce) . S(e) ], H7
H 8 ~9 HZAE A SY06 KT SY07. EEH T,
DSY06I 5 45 SYO7 K, B2 E A T T8 P& K i 4
K ; @SY05 ~ SY06 Wi i [a] B 25 4 SY06 ~ SYO7 K
(1), SY06 #AZILAKEE SYOT K (5 R %4iIT
o7 AR SR TA] ) . -

= %6 ETF IsoSource T EHFK HELD

FIFHRE K SIMACE48"0 | 8D, C1- fE M3 iz
Mo, R4 7870, 8D, C17{H, Pt R %Itk kb
K. ¥ RSRICIE R F R iR T
H 8 ~9 HM R KBAEAHRENE] 27 18 h, Jf H&
Dyet BRI, MW B T 28 R A RS R 1980 | 6D
ARMRAK. ABFFEUESE, 6 J B K G X 0k it it e A%
T 8t0, oD EHEAT WL, TE 1 d Z A IR L
ANDSES BRI AR R A R 2E 1T LA 2. LA
FERISE T A PG A 7 3 R AT AR i 40 1 E 220X H
SRR AR AL R, Bk (FEK) | K (HTFK
B K ) IR 2 BUAR UL, 45 i TC 7S 7 0 kSR AH 22
KRB HE B 4 R MRG0 R IR R K 56 2 d
Ve 2K ST, FEKEH 3d KPR IR i
I, AR ARG T2 —, = Z [0]6"0
D {8 22 5 A R TS AR B k. X R B
HBZELATERT S, Bazemore 454 JE T ZYTR A
B, FIH Monte Carlo ﬁ%ﬁ*ﬁ?ﬁﬁffﬁ?ﬁﬁ\
80 D AFAEMN aR 22 AR M T, AR R 45 R (Y
AN B R I " L'.

:

Table 6 /Results calcu.laled.,fcr the fraction of runoff b'cised on ,IéoSourcc

18 7 F — -1 ; " D
/ ] R Js @) 4 &  Up R/ J s _Up '
o | 4 & - 3 F, =
. - 2 0/05 0.05 0.9
- [— a— _ i ¢ -
Sz ; ; ¢€100)" 4 (100) ¢100) *
A “0~0.09 0,01 £0/27 ¥ [ 0.73~0.90 0 ~0.03 0.14 ~0.22 0.78 ~0.85
# (100) | (Too) (100) (100) (100) (100)
"'; 5Y6;4 . 0 40712 0.0140.34 4 | _0-660787 0.02 0.21 0.77
| o4 o (100) (100) 6100) (100) (100) (100)
SY& Y 0~0.2 0.02 ~0.63 0.37 ~0.78 0.15 ~0.21 0.03 ~0.18 0.67 ~0.76
; (100) (100) (100) (100) (100) (100)

1) “—"REAEL, N 1%,

4 it

(1) &P — MR RF G 3 d N, BAS B
TERZZ WA, S Y e A AN (] B T 7K i A o L
K5, ENTKIHIER T B (SY01 ~ SY04 ) B
IV 5 FE AR (2% ~5% ), TAE T i B SRk
BL(SY06, SYO7) Bl o5 bt 77.2% ~ 85. 6% ,
TEP AL (SY05) HEE A 15% ~21% 5 1, 1
TA] B3 b I 3 T o Le v AR S N (2% ~ 85.6% ),
A K R (90% ~67% ), FAEKTFfERY
Wi o] T8 T 17D 28 SYO4 W ifT, H e 4 563 1 4 45 1k
| SY04 Wrim Ak, JfoAR 58 A B iR K.

(2) B8k 3 d J5 T [ Be A 5 WA b 3] I 7K ot
T2, SYO1 ~SYOS #z 3 il o . LUK IR A M 45

BN 0.01, /NES PR RS (% )

SY06 ~ SY07 FZHLZ il A 45 .

(3)XTEZ102. 8 mm WK, WK 8D, 60
3 d ZWEZETIREGSRE, WX T 67. 1 mm HFE
7K, K 14 d JE B4 T0 I g AR B RRAE, Tk
8D, S"OFEZ TR K.

(4) 3T T0] T Y 7K 9 BBl L B3 K st i) 58 X Ay
FE, FIH 6D, 60, Cl™ AR iR Az 7K 32 7K i 38 4%
WA IR T 71 B K FE e W P2 I i
K 8D | 80 C1™FEF M 2= 45 A7 46 A [A] 19 A8
L, #725E B AR K R, B 7R % 28
bR AR U A 4 T A K = 1 e O AL A R AR
AN TR) T 2 45 1 AT 7K R s 8 391 B % 4R 1 A Ak
s, FFEE AR TR A BT T AR R SRR R
BRI Z [ R



12 14 BEAESRAE : 2017 AF S K R AN AR 7K 52 7K RT3 A2 It 2H R 5 il 5449

SE T d’hydrologie de surface.  Determination experimentale du

[ 1] Rice ], Westerhoff P. High levels of endocrine pollutants in US coefficient de ruissellement[J]. Journal of Hydrology, 1970, 11
streams during low flow due to insufficient wastewater dilution (3):217-229.

[J]. Nature Geoscience, 2017, 10(8) : 587-591. (157 JBUELAH, KK 4, , AL KOS SR R AR G K SO

[2] Carey R O, Migliaccio K W. Contribution of wastewater S—aEF [Eﬂ(i(ﬁiﬂkmﬁ 50 4 IR K SCEEE 20 4
treatment plant effluents to nutrient dynamics in aquatic systems: [J]. AKB£HERE, 2003, 14(3) ; 368-378.

a review[ J]. Environmental Management, 2009, 44 (2) . 205- Gu W Z, LuJ J, Tang H X, et al. Challenges of basin study to
217. traditional hydrological conceptions: the 50 years anniversary of

[ 3] Risch E, Gasperi J, Gromaire M C, et al. Impacts from urban hydrological basin study of PRC and the 20 years anniversary of
water systems on receiving waters-How to account for severe wet- Chuzhou Hydrological Laboratory [ J]. Advances in Water
weather events in LCA? [J]. Water Research, 2018, 128 . 412- Science, 2003, 14(3) : 368-378.

423. [16] Horton R E. The R? le of infiltration in the hydrologic cycle

[ 4] XIS, FETKAF R 200 7€ 10 X R AR 0 s i [J]. Eos, Transactions American Geophysical Union, 1933, 14
[D]. dEx. hEMBREE, 2013, (1) : 446-460.

Liu Y G. Using hydrochemical and isotope tracers analying to [17] Bhaskar A S, Welty C. Analysis of subsurface storage and
delineate hydrologic process in cold alpine watershed in rainy streamflow generation in urban watersheds[ J]. Water Resources
season[ D]. Beijing: China University of Geosciences, 2013. Research, 2015, 51(3) : 1493-1513.

[ 57 WEAE, BAT, B, ENEE 2 XUK RS T 9 e T R K Al [18] Jefferson A J, Bell C D, Clinton S M, et al. Application of
KO AR IR A [ 1], Bl2E R, 2009, 54(15) . isotope hydrograph separation to understand contributions of
2124-2130. stormwater control measures to urban headwater %treams [J].
Yao T D, Zhou H, Yang X X. Indian monsoon influences Hydrological Processes, 2015 ,29(25): 5290 5306 -
altitude effect of 8'%0 in precipitation/river water on the Tibetan [19] Z=5p7, TR, fLESH, 4. 2 D\I‘leEﬂKﬁ’! ET@ﬁbﬁﬁilﬂ?‘%
Plateau[ J ]. Chinese Science Bulletin, 2009, 54 (167 : 2724- [etRER’S ﬁﬁﬂ’]ﬂf M), FERAE, 2007 2:;',(10 ): 2287-
2731. i ‘__,r 2293. | A F an

[ 6] Sklash M G, Farvolden R N, Fritz P. A con(‘eptual model of LiLQ, Nin' C Q, Kong'L L, et al. Effect” Uf d?fﬂewdcm dry
watershed response to rainfall, developed through| ‘the use of weather; permd cm “urban . storm  runoff pollutlon load” [ _J"'T
oxygen-18 as ay Hdlul’dl tracer [ J ]. Cdnddlan ]ourndl ‘of Ed[‘th EHVITUnm@Hldl Suen(,ev 2007 28(10) ; 2287-2293. P

#“Sciences, 1976 13(2) : 271-283. "“ ¥ F [20] Knnrad IC P, =Booth_ D By #Burges S J. Effects of urban..
[7 ] M¢Glynn B L, McDonnell 117, Qhanley J B, et g. ﬁfang'f;}.;one developmenl in the Pug@el Lowland Washingtons .on mlerannual__,-
™\ fidpath d,ynamlcs during snowmelt™ m A smdll headwa,ter %treamﬂ?owfpatlems, iconsequences  for channel form fnd
catchment[J]. Joumdl of Hydrology, 1999, 222(1 4) 5 75¢ 92. slreambeg distutbance [ J']. Water Resources Research %905
[ g3~ CRERDT ) BRI, TN, % ETA }ﬁHflf HAK 41(7) :,07009.]

,.-@EEHTEE&HET/J(/J({E%#* (Il |

wﬁﬁﬁ
[ (1) 1121,..

i

] Snn,g'X F, L1 F D Yu J J, et al. Characteristics of grnundwater

[11]

Ly.cle using deulenum, oxygen-18 and hydrochemistry in Chaobai
R‘iver Basin[ J]. Geographical Research, 2007, 26 (1) ; 11-21.
Simpson H J, Herczeg A L. Stable isotopes as an indicator of
evaporation in the river murray, australia[ J]. Water Resources
Research, 1991, 27(8): 1925-1935.

Kendall C. Impact of isotopic heterogeneity in shallow systems on
modeling of stormflow generation[ D]. College Park: University
of Maryland ( College Park, Md), 1993.

AN, MAEER, B, 4F. BRSO, 8D AIPH iR
AR KO R E B 5E [ )], HERfk2, 2003, 32(4) .
349-357.

SuXS, Lin XY, Liao Z S,
Yellow River along the flow path and its affecting factors [ J].
Geochimica, 2003, 32(4) ; 349-357.

SRR, PRI, /NGRS BREE MR AR RIS o
MRLAILT]. KRLEHERE, 2006, 17(5) : 738-747.

Zhang Y H, Wu Y Q, Wen X H,
environmental isotopes in water cycle [ J].
Science, 2006, 17(5) . 738-747.

Sklash M G, Farvolden R N. The role of groundwater in storm
runoff[ J]. Journal of Hydrology, 1979, 43(1-4) ; 45-65.

Crouzet E, Hubert P, Olive P, et al. Le tritium dans les mesures

el al. Variation of isotopes in the

et al. Application of

Advances in Water

2007, 26/

[21]

(22]

[24]

[25]

[26]

Soulsby*C, Birkel C, TetzlaffsD. Assessing urbanization impacts
on catchment transit times|[ J].
2014, 41(2) ; 442-448.

T T SOV A KT T K 5 B oE
HBORBILD]. HEat: sPEREEEERY:, 2013.

YU Y L. A research of the impact of reclaimed water as scenic

Geophysical Research Letters,

DSISITE]

water on the groundwater in water channel — a case study of
Beijing segment of Chaobai River[ D]. Beijing: The University of
Chinese Academy of Sciences, 2013.

He BN, He J T, Wang J, Characteristics of GHG flux

from water-air interface along a reclaimed water intake area of the

et al.

Chaobai River in Shunyi, Beijing [ J ].  Atmospheric
Environment, 2018, 172, 102-108.
PR GR R . b E T OB B A 4R

(V3.0)[EB/OL]. http://data. cma. cn/data/detail/ dataCode/
SURF_CLI_CHN_MUL_DAY_V3. 0/keywords/3. 0. html, 2012-
08-04.

KERTy, FEH, sk, 45, dUatiE SR K s 22 5
R RER[J]. KRREIERE, 2017, 28(4) ; 488-495.

Song X F, Tang Y, Zhang Y H, et al. Using stable isotopes to
study vapor transport of continuous precipitation in Beijing[ J].
Advances in Water Science, 2017, 28(4) ; 488-495.

e AR FTE BRI P88, H 84-2016 /K TEHLBTE F
(F~.Cl™ . NO; . Br~ , NOj . PO}~ SO2~ . SO~ ) @iz
BTk S]. dbat: FEFRHEL A, 2016.



5450 I A 39 &

[27] LiuJ R, Song X F, Fu G B, et al. Precipitation isotope ACHRFE B R F AT [ ], BREERE, 2016, 37(7) ; 2470-
characteristics and climatic controls at a continental and an island 2477.
site in-Northeast Asia[ J]. Climate Research, 2011, 49(1) ; 29- Xu J Z, Xiao W, Xiao Q T, et al. Temporal dynamics of stable
44. isotopic composition in lake taihu and controlling factors [ J ].

[28] Phillips D L, Koch P L. Incorporating concentration dependence Environmental Science, 2016, 37(7) . 2470-2477.
in stable isotope mixing models[ J]. Oecologia, 2002, 130(1) ; [37] SESA 7J(j(?“ﬁlf¥[ M]. dbxt. EEHE R, 2013.
114-125. 387 JBUEMAL, MUEAE, WA, &F. RARLRIMBIERAR AL

(29]  ZRF, ff:ifF, BREENN, ¢ 4RIbE 2050 oK K PR IR RAMIFIEL)]. KBEHERR, 2010, 21(4) ; 471-478.

[J]. ®mES%, 2007, 26(3) : 460-465. Gu W Z, Shang M T, Zhai S Y, et al. Rainfall-runoff paradox
Liang P, He ] H, Chen L X, et al. Anomalous mositure sources from a natural experimental catchment[ J]. Advances in Water
for the severe precipitation over North China during summer[ J]. Science, 2010, 21(4) : 471-478.

Plateau Meteorology, 2007, 26 (3) : 460-465. [39] Hinton M J, Schiff S L, English M C. Examining the

[30] IJéU_L R, B, NN A AR R contributions of glacial till water to storm runoff using two-and

FEE A M X 2 A B A8 /R B L[ T ] T R~ i) three-component hydrograph separations [ J ]. Water Resources
( BERBIAM) , 2017, 45(4) : 365-371. Research, 1994, 30(4) . 983-993.
Wang Y F, Qu S M, Li D H, et al. Characteristics of hydrogen [40]  RmkJr, XA, BE, 4. LT IREE R FE 5 AR A
and oxygen isotopes in rainfall-runoff in small watershed and their T R AR T KR RS )], T EEBE D 4. H
implications for runoff separation[ J]. Journal of Hohai University BkBL2%, 2007, 37(1) : 102-110.
( Natural Sciences) , 2017, 45(4) : 365-371. Song X F, Liu X C, Xia J, et al. A study of interaction between

[31] Kulshrestha U C, Kulshrestha M J, Sekar R, et al. Chemical surface water and groundwater using environmental isolope in
characteristics of rainwater at an urban site of south-central India Huaisha River basin [J]. Science in China ..‘Scpié'é.-&D; ‘_Eanh
[J]. Atmospheric Environment, 2003, 37(21) : 3019-3026. Sciences, 2006, 49(12) ; 1299-1310. ‘ '_,_-"r‘“ /

[32] Fujita S 1, Takahashi A, Weng J H, et al. PreGipitation [41] 2307, R, WWRL, 4 T X El/li)i‘iﬁfﬂ%%{l
chemistry in East Asia[ J]. Atmospheric Environment | %QOB .34 {JMG;;}%LIEH ﬁ}# ﬁﬁﬁﬁ [J]. FHER 2, 20'10 f}l-(\'IZ )
(4):525-537. ) 2896-2904. o ' ,‘,

[33]) SkikEe, WAILE, det, 5. mE UM A s R A f B Li L Q Zhu, R “X, Guo S. G, et al. Research on” bp:éflal
{l}f‘ﬁ[ J]. j(wﬂ’m’#’ﬂx 2015, 38(4) 473- 482 i - dlfferentlatlon of urhal}‘ stormwater runoff quality Fby solg,rce area

#Zhang Z F, Shen LJ Zhu B, et al. Chemlcal bharactensﬁcs and momlormg[]] __-Envnonmental" Scnen(e 2010, 31(12)7 2896-..1

/ potential wurcesn lof, {precipitation in Ndn]lng E‘J; Ed_eﬁg_pb of 2904. J‘ -~

: _Atmosphens Solences 38(4) . 473- 48? i . Al .“;‘-"" [42] A, @%VJ T S R E ARG X i’ﬂj@ﬂ( /)'%' 'ﬁ W{Fk
[34] | Merlivat (I, Jouzel J. Global climatic 1r1te.rprptat10n of” "the ﬂé’i’ﬂﬁ%%’; Eﬁjﬁ[]] i&fﬁﬁ}% 2004, 24(1) . 42- 49

[357 ]

[36]

- deutenum - oxygen 18 relationship for ptem}nlatron[J

.[oumal

of Gbophyelcal Re%ear(‘h Oceans, 1979, 84((8) ; '5029- 5033

+Zv’k[>ﬂl ﬁﬂ%% Mt % %”%Rfﬁm%b&-ﬁki—”f#@f

mmﬂmm FIERF2E, 2013, 34 (10)%3797-
3§03.
Yang Y G, Hu J F, Xiao H L,

variations of hydrological characteristic on the landscape zone

et al. Spatial and temporal

scale in alpine cold region[ J]. Environmental Science, 2013,
34(10) ; 3797-3803.
e, Hak, HEvE, & WK E RN O 2 A 5 s R AR

[43]

[44]

Gao Z T,
variation and surface water zesources in Northeast China[J].
Scientia Geographica Sinica, 2004, 24(1) . 42-49.

Genereux D. Quantifying uncertainty in tracer-based hydrograph
separations[ J]. Water Resources Research, 1998, 34(4) ; 915-
919.

Bazemore D E, Eshleman K N, Hollenbeck K J. The role of soil

water in stormflow generation in a forested headwater catchment:

Sun L, An G, et lal. Relationship between® chmate

synthesis of natural tracer and hydrometric evidence[ J|. Journal

of Hydrology, 1994, 162(1-2) . 47-75.



HUANJING KEXUE Vol.39  No. 12

Environmental Science ( monthly) Dec. 15, 2018

CONTENTS

WANG Yan-hui, ZHAO Liang, SUN Wen-qiang, et al. (5359

Characteristics of Particulate Matter Emissions from the Coking Process

Patterns of Mortality from Air Pollutant Emissions in China’s Coal-fired Power Plants — «+reeseeeereresssresimmeneniininii QIN Yu, ZHANG Qiang, LI Xin, et al. (5289)
Analysis of the Temporal and Spatial Variation of PM, 5 in China Based on the LUR Model «+rereeeeereeressnsenmsinieniinene LIU Bing-jie, PENG Xiao-min, LI Ji-hong (5296 )
Physiochemical Properties of the Aerosol Particles and Their Impacts on Secondary Aerosol Formation at the Background Site of the Yangize River Delta «+eseereereesesesiereneneninnicnenenns
......................................................................................................................................................... HUANG Dan-dan, ZHOU Min, YU Chuan-guan, et al. (5308)
Analysis of Different Particle Sizes, Pollution Characteristics, and Sources of Atmospheric Aerosols During the Spring Dust Period in Beijing +++-+- YANG Yang, LI Xing-tu, CHEN Xi, et al. (5315)
Characteristics of Ambient VOCs at the Shuangliu Site in Chengdu, China, During Summer and Autumn «++:+seesesererereseneneneninenene DENG Yuan-yuan, LI Jing, LI Ya-qi, et al. (5323)
Source Profiles and Chemical Reactivity of Volatile Organic Compounds from Surface Coating of Aluminum Products in Foshan, China = »«+esseseereesees LI Xia, SU Wei-jian, LI Bi-xia, et al. (5334)
Emission Inventory and Characteristics of Anthropogenic Air Pollutant Sources in the Sichuan Province =««+xesesessesresseeeeeenes ZHOU Zi-hang, DENG Ye, TAN Qin-wen, et al. (5344)
)
)
)

Dry and Wet Deposition of Atmospheric Nitrogen in Small Catchments . (5365
Seasonal Changes of the Pathways of Nitrogen Export from an Agricultural Watershed in China —««+sesseseeessessenenssenenensinsisnnen /en-chao, iu-li Al Li-mei, et al. (5375
Dynamics and Runoff Losses of Nitrogen in Paddy Field Surface Water Under Combined Application of Biochar and Slow/Controlled-Release Fertilizer «++:+-eeeeeereereesseresenensnsinensnn
............................................................................................................................................................... SI Lin-lin, ZHOU Jing-jie, WU Liang-huan, et al. (5383)
Indirect Nitrous Oxide Emissions from an Agricultural Headwater Stream During the Rainy Season in the Upper Reach of the Yangtze River - - (5391)
Concentration, Flux, and Emission Factor of N, 0 in Rivers with Different Nitrogen Pollution Features «+:«+e+reerererereeressnssinsennseennen: WANG Miao, LI Yafeng, LEI Kun, et al. (5400)
Identification of Nitrate Pollution Sources Through Various Isotopic Methods: A Case Study of the Huixian Wetland = «++veeseereeseeeveenee PENG Cong, PAN Xiao-dong, JIAO You-jun, et al. (5410)
Temporal and Spatial Distribution of the Soil Water 8D and 8'0 in a Typical Karst Valley: A Case Study of the Zhongliang Mountains, Chongging City -+
.................................................................................................................................................................. WU Wei, JIANG Yong-jun, JIA Ya-nan, et al. (5418)

LIU Jiang-tao, CAI Wu-tian, CAO Yue-ting, et al. (5428)
LIAO An-ran, SONG Xian-fang, ZHANG Ying-hua, et al. (5440)
Spectral Evolution Characteristics of DOM in Sediment Interstitial Water During the Formation Stage of Thermal Stratification in the Main Reservoir Area of the Zhoucun Reservoir — «+++++++++

ZHOU Shi-lei, ZHANG Yi-ran, HUANG Ting-lin, et al. (5451
Pollution Characteristic of Ni in Sediments in the Three Gorges Reservoir ZHANG Wei-jie, YIN Shu-hua, XU Dong-yu, et al. (5464
Migration and Transformation of Mercury at Sediment-Water Interface of the Dahong Lake Reservoir in the Simian Mountains =~ ««+:«+s+ssesseseeeereens GUO Pan, SUN Tao, YANG Guang, et al. (5473
Effects of Wetland Types on Distribution of Soil Methylmercury Based on the Region of Nanweng River in the Greater Xing'an Mountains -+ ZHOU Xin-quan, LIU Yu-rong, LI Jing, et al. (5480

Hydrochemical Characteristics of Groundwater and the Origin in Alluvial-proluvial Fan of Qinhe River

Impact of Maximum Precipitation in 2017 on the Runoff Component of Reclaimed Water-Intaking River

)
)
)
)

Simulation of the Migration and Release Characteristics of Organophosphate Esters in Fluctuation Zone Soil of the Three Gorges Reservoir During Flooding «+:«+«sseerseseesessersensenesenenenens
............................................................................................................................................................... YANG Ting, HE Ming-jing, YANG Zhi-hao, et al. <54g7>
Spatial Distribution of Perfluoroalkyl Acids and Transformation of Their Precursors in River Water Samples and Effluents of Wastewater Treatment Plans in a Typical Tourism City - :
......................................................................................................................................................... WANG Shi-liang, SUN Jian-shu, YANG Yue-wei, et al. (5494)
++ JIANG Xiao-liang, LI Meng, ZHANG Shao-hui, et al. (5503)
-+ WANG Mu-lan, JIANG Yue-lu (5514)
)
)

Purification Efficiency and Microbial Characteristics of Four Biofilters Operated Under Different Conditions

Effects of Manganese on the Growth and Fluorescence Induction Kinetics of Conticribra weissflogii -+

Distribution and Factors Affecting Cylindrospermopsis ractborskii in Guangdong Reservoirs =«+«+sssesseseesneseesenees LEI Min-ting, PENG Liang, HAN Bo-ping, et al. (5523
Removal of Humic Acid from Water by Magnetic Chitosan-Grafted Polyacrylamide —++:eessesrerserseresemenennimnini YOU Wen, LIU Hai-cheng, CAO Jia-wei, et al.
Ozone-Biological Activated Carbon for Advanced Removal of Typical Persistent Organic Pollutants from Micro-Polluted Source Water in the Yangtze Delta Region :
.................................................................................................................................................................. LAN Ya-giong, LIU Rui, MA Zheng-jie, ef al. (5541
Color and Nitrogen Removal from Synthetic Dye Wastewater in an Integrated Hydrolysis/ Acidification and Anoxic/Aerobic Process «++++++=++++++ GU Meng-qi, YIN Qi-dong, LIU Ai-ke, et al. (5550
Removal Characteristics of High Concentrations of Perchlorate Using a “Heterotrophic Sulfur Autotrophic” Combination Process ++ LIU Ying-nan, TAO Hua-giang, SONG Yuan-yuan, e al. (5558
Rapid Start-up of a Nitrite-Dependent Methane Anaerobic Oxidation Reaction Under Static Pressure Conditions +«+«+s=ssessessesssenessnneenee WANG Yi-nan, HU Zhen, RU Dong-yun, et al. (5565
Optimization of the Flow Distribution Ratio and Mechanism of Nitrogen Removal in a Multi-level AO Coupled Flow Biochemical Process «++++++++ WANG Fan, LI Jun, BIAN De-jun, et al. (5572
High-rate Nitrogen Removal in a Two-stage Partial Nitritation-ANAMMOX Process Under Mainstream Conditions ~— «+«+s=ssssseseeseeeees LIU Wen-ru, YANG Dian-hai, SHEN Yao-liang, et al. (5580
Effects of Different Substrate Concentrations on the Short-term Storage of ANAMMOX Bacteria ««+«+«+xsseseessersesssenenensanineniensniniineniens GAO Xue-jian, ZHANG Jie, LI Dong, et al. (5587

)

)

)

)

)

)

)

FU Kun-ming, FU Chao, LI Hui, et al. (5596)
CHEN Fang-min, GU Cheng-wei, HU Yu-ting, et al. (5605)
)

)

)

)

)

)

)

Optimization of the Mainstream Anaerobic Ammonia Oxidation Process and Its Changes of the Microbial Community

Granular Characteristics of Anaerobic Ammonia Oxidation Sludge During the Recovery Process
Characterization of a Newly Isolated Strain Pseudomonas sp. N3 for Denitrification at Low Temperature +««s:esseseeesresereressmenensininenneennes LU Jun-ling, CHEN Hui-ping, XIAO Lin (5612

Heavy Metal Pollution and Potential Ecological Risk of Soil from Reclaimed Industrial Sites and Surrounding River Sediments »+ WU Jian, WANG Min, ZHANG Hui-peng, et al. (5620

Ecological Risk Assessment of Soil Heavy Metals for Different Types of Land Use and Evaluation of Human Health «++++eeseeeeseereeeeennenne LI Chun-fang, CAO Jian-fei, LU Jian-shu, et al. (5628
Soil Pollution Characteristics and Ecological Risk Assessment of As at a Large-scale Arsenic Slag-contaminated Site +:«+«+sseeeessessersenseneneniens LIU Geng, SHI Ying, TIAN Hai-jin, et al. (5639
Relationship Between the Bacterial Abundance and Production with Environmental Factors in a Subtropical Karst Reservoir *+ XIN Sheng-lin, LIANG Yue-ming, PENG Wen-jie, et al. (5647
Structure Analysis of Arbuscular Mycorrhizal in Roots from Different Shrubs in Karst Regions «+:«+eesserseseeesenenssneneniensiniinennens LIANG Yue-ming, SU Yi-rong, HE Xun-yang, et al. (5657
Effects of Stimulated Nitrogen Deposition on the Bacterial Community Structure of Semiarid Temperate Grassland = «+eereeseeeseeseereeseeees LI Zong-ming, SHEN Ju-pei, ZHANG Li-mei, et al.
Effect of Phosphorus Addition on the Abundance of Autotrophic CO,-Fixation Microorganisms in Rhizospheric Soil from a Phosphorus-Limited Paddy Field : :
........................................................................................................................................................................ BAI Jing, LI Yifei, LIU Shou-long, ef al. (5672)
Effects of Varying Long-term Fertilization on Organic Carbon Mineralization and Priming Effect of Paddy Soil «+:«-severeeressemnenserseenenennen MA Xin, WEI Liang, TANG Mei-ling, et al. (5680)
Relationship Between the Vegetation Community and Soil Nutrient and Enzyme Activity During the Restoration of Abandoned Land in the Loess Hilly Region «+:eseeseeeeeseresseresenenen
............................................................................................................................................................ QIAO Wen-jing, DAI Yin-yue, ZHANG Wei, et al. (5687)
Degradation of Pentachlorophenol by Fulvic Acid in a Municipal Solid Waste Landfill = «+eereereeeeeserenenmieneneniin LIU Si-jia, HE Xiao-song, ZHANG Hui, et al. (5699)
Effect of CO, Doubling and Different Plant Growth Stages on Rice Carbon, Nitrogen, and Phosphorus and Their Stoichiometric Ratios ~++«w+reeresreerrerssmmesennesisnscnnesssceee
................................................................................................................................................... TANG Mei-ling, XIAO Mou-liang, YUAN Hong-zhao, et al. (5708

Assessment of Medical Waste Disposal Technologies Based on the AHP
Livestock and Poultry Faeces Nitrogen Loading Rate and Iis Potential Return to Farmland in China -+

XU Xiao-fang, TAN Quan-yin, LIU Li-li, et al. (5717)
LIU Xiao-yong, WANG Xiu-bin, LI Shu-tian (5723)




	组合
	封面
	中文


