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Fig.1 The sampling sites in the water source area in northern Beijing
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Fig.2 Piper plots of water in the water source area in northern Beijing

A, Bk = ALY T 7 -
Ca Mg, .CO, +H,CO, =xCa’" + (1 —x)Mg’" +2HCO;
Ca Mg, .CO, + 0.5H,80, =xCa’" + (1 —x)Mg’" + 0.5S0; + HCO;
A TESE A2 IRIRER 5 AR T (3t X, KR (Ca® " + Mg™™ ) 5 HCO; 2 BV BE FE RO 1:1. 0
WIEIX A (Ca™ +Mg™™) 5 HCO; R4 Y4 Hk e i 25 i 4 it il R 1 (11 3) , i Bl 3 WL, (Ca®™ +
Mg**) 5 HCO; M HLMEREIEF 1, LW (Ca™" + Mg™" ) 55 HCO; JEACHT LIk S i fif <748, X L 22 01, i
AR BT T AU K IR M B A G B T AR



31 %

»,

g

e

e

806

IR CELR R TRV S A B

sey 08°76T  €8°€C  6L91 1L°6 6099  €T°¢1 9¢°C 0S ST - (434 €81 PSL  ,T'8S,T0.9ITH L8 1t 1¥.0¢ N Mhed e
S 06°86T  6T°LT  S6°L1  OS'IT  9€°SL ¥ Sl vrT 91°LI LS~ 208 S6l 19°L  ,S°00,80.911T @ 4,8 L0,0v-0% N Mmooz
8L°S 0L°STT  TS'LT  61°€l 1576 L6°1S  8p°TI 70°¢€ 18°€1 Ly~ 0% L°€C  €F L 4 1°ST60.9TTH L ¥S,86.00 N HONFill ot
e S¢S 8p°Sl €1°C 08°9 09°0S €876l L9°1 19°01 1€~ €Lg 86l  SI'L  JI'SHPIONT A 4L LEOVOY N £Y 61
S6°11 00°'vvT  TP0T L6 v6°L TLLT €L0T €81 LS°T1 e ¥4 0°L1  91°L  ,T'LO6I9IT A 46 €F,0vo0F N #gL1G 81
€0°9 ST6ST TS T 669 T6 $9°65  60°0C 06°1 1721 0€ - Sty Ll STL u8TIETTOIT A 498, [1o0F N £XN L
(A3 01°0ST  08°9T L8°8 €L°L $0°0S 10761 96°1 9511 LS~ (444 8°CC  LL'L  LETEL6T9IT A LS 08, I¥.0b N FAECEE 91
€0°¢ I7°2€C 61°CE €L°L 80°6 $8°¥S 81791 vTT 6Tl €5~ 8Ly TST OLL JT8ESE9IT A L0 ILIHo0F N AN
€0 ¥ 01°0ST  SL'LE YL 1L°6 ey SESl L9°¢ Syl 8L~ LTy 897 T8 WTTE6EITTL 40701, 17o0P N +EE v
sT'¢ €9°7TT  10°9¢ vEY 08°6 66°ct  6T°SI 10°¢ 80 €1 96 - 16¢€ SHC  LLL  u8TPTEROIT A b 60,801 N Mz €1
18°6 vl ovUTe 6£°0 916 ¥8°0S v Sl or1°¢ L0 €1 s6- Sov €6 ILL LY PLLP9IT A .S 9L,9€.0b N ¥WEH T
YTl §T°861  06°SE €5°¢ 1v°6 89°1v  S9°¥I 06°C 89 €1 se- €ze 9°6T  IvL  u179S6Ve91Td L€ LLIEOV N 1
$6°¢C S1°T6l  LL'9E £€9°¢ 956 SL'Sy 68°¥I v6°C L0°€1 St - 68¢ €9C  8S°L  u8'SELPOITH 10T, PEOP N 01
91 91°9SI  €0°LE 681 L6 vS'8€ 6L °¥I L8°C 1€l 09 - 08¢ 1°CC I8°L  u8°STYSOIT A ¥ 61,T€.07 N 6
£€6°C 0L°STT  0£°ST 110 $6°8 081t T8°¥I sTe 6S 51 99 - I8¢ 8°€C  06°L 4L LO,LSSOIT I S 0E,TE0P N 8
Ly 0£°79T  €T°9¢  8I°'ST TI'Il T8'SL  TT'SI LE°€ 0991 09 - 8TS 1°€C I8°L  ,9°LE90.LIT I ,8 TE S0P N L
sT's 0T°9ST  9€°Ly  ¥9°81  OL'¥1 IL°9L  €1°€l IS¢ 19°91 € - vPs 8°€C  TSL  JTILOIoLIT A L0 €S,8E.07 N 9
669 00°vvT  99°Lv 9081 IL'¥1  TS'6L  €S°El TLe 90°LI 9¢ - zss PET 8EL  LE9MS0.LITA ,1°85,65007 N S
1Ly S¢Sz 91°0S  €8°SI SL'ST €L°I8  98°¢€l LE°€ 68°S1 0€ - 8IS §°TC  9€°L  u9°9T,60oLIT I 8765, 7.0 N v
$6°1 ST'65T  S0°TE 91°¢ €6 ST'8y  IS°LI €e°¢ TE Sl 9L~ vLE e 67°8 W97SSSSOTT H 4§ 9E,LTo0F N €
09°¢€ LT'8vT  11°8¢ 16" 9¢°6 18°6¢ 6991 1€°¢ S1°51 (s €1y ' 8T8 JL'SESEOTT A ,T'8E,8T.00 N LMLl ¢
9% 1 €6°80T  9v°LE S8°¥ P76 79°0S  18°S1 16°C $6°¢€1 91 - 866 PYT €L L979RSTOIT 4L 81,0£.07 N Wy 1
‘018 fO0DH _tos fON o) +2%D SN ) LN 0 w;mim M‘ﬂ_ﬂ wwomd Hd T2 Sd9 W AN
A:mewm w@?v Ialem h®>m<~ m:ﬁ Qm m:OEmmOQEOU MNUMEQJU HO.—,NE w&,ﬁ ﬁ Q—QN,H

THHZ =2 Ol 3 = o ok Ol = X X 4

T2



W Ty Bun T M B o R
90 " ¥1 S0°80¢  9¥'ST 00 ¥ 0TS 66°%L  9S°YI 65°C 9¢°L1 Ly= 8LT 0°0 $9°L J1785, 100911 A ,€ 11, I.07 N IThd 8¢
Teel 0S°S¢€ 80°9C 60"t (4987 17" ¥L TSt v1°C LS"ST S9- 68T S'1 00°8 4S 07800911 080,070 N Ml Lt
8Pl 0¥ "6T€ 9% ¥ T 87 ¥ 16°SL  01°0C or "L vroLT 0¢ - 433 T 0¥ L W1 €T60:9TT T 776586007 N HOUHWE 9T
6 OL°LYE L8761 09°1 e L1769 L1°0T 9L'1 sTTn LL= €LT Sy ST'8 JHERPTOTT A L7 SE,0P0F N EY st
S0°L or°62¢  16°1¢C LS°T 89°¢ 96°¢9  0£°0T €8°1 15721 SL- 6LT 8 17°8 JL7L0,61o9TT A ,8 14,0707 N UG ve
¥$°9 SIPIE  9€°4T €871 10°% 09°29 €5°0C 9L°1 v0°Tl - 067 L't YLL W TETTOIT A 178, T1.07 N EEH €T
6€°6 01°0ST  8L'T 91 °¢ vLE 06 %9 €9°01 06°T €r-¢el 0¢ - 65T 0 9¢°L WV TS 9TOTT T L€ 76T, Tho0F N F#q
88°L 09°08C  €¥I€ T 8L'¢€ I+ °€9 L9791 ¥8°1 LTTl 9¢ - 9T 1 10°8 40°9€,82.91T 4 ,8°8E, TH07 N BNclE 1T
Mlm 178 0v°89C  1L°TE 1€°¢ 0S¥ 90°99 0691 10°C 1T°€l 6¢ - 9T 0°¢ vSL A1790,1€.91T A ,0°10,Tto0F N BARCEE oC
e 96°L 0L°98T  €¥ €€ 8¢°C 60 ¥ 0L°€9  +0°91 00°C 16°C1 8- 09¢ 8¢ LT"8 W6 LESEITT T ,T 1T, THo0F N M fuk 61
W 69 0T°L1E  T8'CE 1€°¢C ST'¥ 08°6S  TT9I 90°C L8°TI S8- 9LT 9% 7€°8 uS7SOLEOTT T LS TH, EFo0F N GLEI 81
2 8¢ L 08°C6C  09°¥¢ (434 a8 0r°¢9 0091 LT vSUel 6L~ 60€¢ 0t 078 JTTEG6EITT T L0 0L, THo0F N FRlE L
M 0F 01 Or°T1€ TP 'S¢ 0T 89 ¥ YL Y9 8¢ 91 87T 16°€1 €L~ 96t 'y 17°8 JTULS,0Po9TT A ¥ 87,0707 N Mg 91
fricy L 0% 89T  €5°¢€ 61°C S84 1219 09°SI YT 61 €l - 68¢ 01 vSL £9 88 VPoOIT A ¥ T, 8E.0 N mzy g1
mw 00°L 0T°9ST  ¥6°¢€ ¥8°0 1S 8879 8691 T0°¢ 8% €1 6v - 067 0°¢ 6L°L 6°8T,LVo9TT A ,T'TTLI9E0F N wEM vl
EVA $9°¢ 08°T1€C  00°8€ LSO S84 €6°86  9L'¥I 88°C €0 ¥1 96 - (454 TS vLL 0°60,0S:9TT A, LI T€.07 N HE €1
ﬂ 1L 00°¥vc  89°CE 60°C 8Y ¥ L6719 01791 1$°C 9L°€1 L9~ £57% 0°C v8°L uLl VP LYo9TT A ,8765,€€.07 N WA Tl
M ¥6°T 06°LET  TL'8€ 6€°0 vy 9T ¥y  SESI 98°C 91" €T €9- 6¥¢ TS 18°L W0°9TFS9TT T ,8 9T, TE07 N HEHE 11
muﬁn €5°C SEv0T  LE'8E 770 384 Y0Py 66 Y1 €8°C 60 €T s - 9L€E (4 19°L JETLOLSOTT T ,T 8T, TE0F N HE o1
MDM §69 §9°7TT  t0'8Y Tl 609 YL S 8¢ "8I 09°C 6T P1 09 - ocy I'c YLL JULEBOGLITH LT TS, 1E.07 N HE& 6
w 901 €9°¢8C 81709 T6°¢ vE'8 80°8L  6S°SI Sve §0°91 s~ LS T8 68°L  L1'LES0.LITH ,E'1€,SE0F N Mk o8
# 6201 68766  L8'LS 0T S6°8 L1°T8  06°SI ¥9°C 6181 LS- 0rs 0T 66°L JTLESBOGLITH .7 €0,SE.07 N L
m 06°6 08°T6C  ST'8S 6€°¢ €9°8 €L°08  TS'SI 9°C 86°LI 6L~ $9¢ I'¢ €8 WS PP60oLTT A 47 LS, SE.0F N < 9
L0701 0% 89T  LT'8S LS 18°8 v6°€8 0SSl (4 Ly 81 9% - 1829 oY IL°L uL'STOToLIT A ,6°TS,8€.07 N b7 N BN
8T 01 Or°TIE  9¢°LS 8¢ 18°8 €1°L8  6S°ST 68°C €L°81 €8- TLe 0°¢ vI°8 J6°ST,80oLTT A ,6°85,6€.07 N HE ¥
6€ 11 0€°79T  8€°79 €279 61°6 8T €8 8L Y1 LE°T 0T 81 e~ LS S0 €S7L 40°62,60oLTT T ,07°65, TFo07 N oIy €
€6°S 08°1€C  $8°8¢ 62°0 s POy SITLI €LT 06 €1 e~ 10T L't S J770,850911 A ,97L0,LTo0F N (T
oL'¢ 06°LET  LE'6E 1570 (4387 TT9¢ 18761 88°C S1°SI ve - 8¢ (4 1S°L JSTTE6Y9TT A 4,6 LE,8TOF N Wi 1
- ' ! Awy gty Do/
‘o8 f00H _tos fON o) 4% N WY N Hd A 40 W G
TR N A A
(uoseas A1p ) Io1eM IoALl 91 ul suonisodwod [eotwayo JIofew oy, T dqeL
% W H7 5% X G 3 E ch S LI RS 26 10




31 %

»,

g

e

e

el R [ W BCVAS @ R

€9°0 S0°¢€ 91°L LS°0 6S°0 90°C S¥°0 96°0 911 8L 0°0S 09°§ f 1 I

S0°0 8G ¥ 01°s 9570 €€ 61°C 8¢°0 0T'C 91°C 08 S 6¢ 65°S bt 01

€270 00°0 LS'€ €570 61°C ol 8¢ "1 06°0 760 6¢€l 161 9S ¥ st 6

61°0 v1T Ly'L 901 6T €L°T €9°0 0S°0 98°0 18 T8¢ 6v'S f 1 8

1€°0 00°0 1€°9 €9°0 16°1 €0 S0 00 LT0 81 1°9C 8T ¥ bt L

80°0 v1°C LS'€ 9% 0 0€°'C 961 €70 66°0 #8°0 L6 192 8€°S B 9

e ¥T°8 YTl 6€°0 (4881 €l 011 68°0 ¥L°0 0S 119 1T°9 pEgel] S

> 06°0 Le 0S°0 LS°1 o1 8670 1€°0 81°0 79 691 L6°S ptal 14

'8 €€°0 LT'v 9L°¢ 61°1 €671 S9°1 L6°0 001 18°0 Il LSS 881 B €
P 00°0 01761 6T°6 [a8> seg 00°0 €871 Ly'T u's s 89°¢ WA 4

0t 0 S0°¢ 65°8 0L°6 L6°1 61°¢ L6°0 6L°0 S0 €9 e 00°9 X I

09/ 07AG @ S f0oDH _fos foN - +2%0 SN | +BN A sm/ Hd T o

NRE TN AW

808

191em uornendmard oy ur suonisodwos [eotwoyd 1olew 9y, ¢ IqRL

(o T-3u) WG AN S E N I ¢ 2



6 ] T3S - ARt ALK PR K 22 R BBt [ oz 2R A8 4k 809

2.2.2 AN HEH

N9 Bl i i S 2w AR PR 5 2 R B HEROR R A R A A A5 Rl A B T A A
G CH PG AR BE 0 P 302 ) 00 3R K G B I VA A 2 2 I 5 W LAk
NN L3 D SR e RO RTIRRIBE DN et ST B N 7 7 N R i 3

UL TR AR Pt K A 3 288 12 BRI R ], B K 32 28 S iR (LR IS IX N St oKk AT 2
P 22 DX R T AR L 8 B R AR 2 1 S L. 3t 3K Th WIS 5~ LA HCO; A Ca™* 2, BRI R A
[V ST P-4, 42 2 K Vb SR AR AL o R 0 AR X it /K R 32 BIRK (K 5, (L
IRFFAS AR Z X 2 KA 2 IR 1) 2L R

s SRR 2 I TR R NOS 8 AR Bl it RUIE A Ll 3% sl 56, U DK I AR T
ALK NO; HYARALRERSHE 78 A Wi Sl K AL~ 2 R 5. 1 A WF S8R 2 BT, 7K Hh TDS A8 4k 5 A
AT A £ 3R AN PREE TS Yo7 56 JF HL TDS i (NO; +C1™ ) /Na ™ (i34 s . ALt ALk
FAKI TDS PHH N 369. 7 mg- L' FRufifi 2 45. 75 Ak 9 TDS P-4 {EH 423. Omg - L™", byife fff 22
47.8 IR TSR 19734 283 mg- L' iy 1] 4 o nl LA, b atJL /K I b 2K (1) TDS &
(NO; +CL™)/Na™ {E KGRI 70 31 BEIEAHSE b Al SRS i TDS [ (NO; + CL™ ) /Na ™ 84K Y
PR ELEAITRE A B, BT DXOKAAR 32 2N 3 Sl 2 0 3 HAS 7K 0 By 32520 B =K ) 2Rk — 4t

6 — 600 -
& Foki 1=185.39x+325.76
[ | R?=0.3533 S
S5 LRy 2
P<0.01
’5 s0f n = HiAH
41 4 ¢ ~
2
Len 20
3 E 00
S %
= ¢ a L1 1=79.06x+269.43
2 - *  R’=05403
y=x | * o P<0.01
300
' .
0 | | | | ! |
1 | 1 1 |
0 ! 2 N 4 5 6 2005 05 ) 15 20 25
Ca®"+Mg?* (NO;+CI™")/Na*
3 dEstdbdK M KR (Ca’ + Mg™ ) B4 JeniKIE#biERK TDS 5
HCO; iz K (NO; +Cl7)/Na™ HyR AR
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Fig.5 Diagram of §*S values vs. SO, concentrations in the water source area in northern Beijing
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Hydro-chemistry characteristics and sulfur isotope variation of the
water in the water source area of northern Beijing

XING Xin' JI Hongbing'**
(1. Capital Normal University, College of Resource Environment and Tourism, Beijing, 100048, China;

2. Institute of Geochemistry Chinese Academy of Sciences, State Key Laboratory of Environmental Geochemistry, Guiyang, 550002, China)

ABSTRACT

The hydrochemistry and sulfur isotope variation during both abundant and withered water period of
northern Beijing water source were analyzed. The results show that the surface water pH in the research site is
weakly alkaline and the main components of hydrochemistry are HCO; and Ca’*, followed by Mg’" and
SO; ™. Analysis of the main ion components suggests that the predominant factor of hydrochemistry is rock
weathering, which is mostly related to the carbonate rocks. The average 5'S value across the research site is
7.9%o, ranging from 4. 9%o to 10. 7%o, with 8. 7%0,6. 0%c and 8. 2% in Miyun Reservoir Area, Chaohe
river, Baihe river respectively. In the whole region, despite very low sulfate concentration, 8*S value is of
high level. So the source of sulfur can be calculated according to the law of conservation of mass, to which
sulfate rock dissolution, sulfide oxidation, and atmosphere deposition have contributed 30. 72% —42. 47% ,
21.74% —33.49% , and 35.77% respectively.

Keywords: Beijing, water source area, hydro-chemistry, sulfur isotope, chemical weathering.



