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The study on the hydrochemical characteristics of three representative kinds of wetland in Gongbiela Basin
showed that in the water of test wetlands, HCO; ~ was the dominant anion, accounting for 81.91% ~85.46% of

total anions, and Ca

2* was the dominant cation, accounting for 56.80% ~69.32% of total cations. The hydro-

chemical type belonged to that of bicarbonate calcium. In the three kinds of wetland, water pH ranged from 6.2
to 7.1, mineralization degree ranged from 112. 56 to 461.23 mg*L™!, and hardness ranged from 14. 31 to
148.53 mg-L'. On the whole, the water quality of the wetlands met the grade 1 and grade 2 national environ-
mental water quality standards, but the Fe and Mn contents exceeding the standards influenced the water re-
source quality of this area. The spatial and temporal changes of hydochemical characteristics of the wetlands and
the trace element contents in the water were also discussed and analyzed.

Key words Gongbiela Basin, Wetland, Hydrochemical characteristics, Seasonal dynamics.
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R 4 AT KRB IR M, RAUE BB 2R A
B, B A B B BE R 1010 28) gy 2
RIF & YRR HEP LS RET
EEHAPR2Y) [\l FREe R, o B
HRIBFNEHT R ET S AN ED, 57T H
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HEEWERBIT TR KRR, B, &i1%E
ERE B RZ TR B R B ATRTE, R
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2 HIRXEHREE

2.1 BFFRHEER
2 BB 3 AL T BB Jy v 48 2B ] T 0 R R, o s R
2 750 km?, MW 21 147 km, HIE AR R 126°30° ~ 127°30°

E,49°40°~50°10'N. A K@ BB E EXNTER, AT HEFEN
EAREMESERN, HEZLH, LEZXZLTEK, FHREK
7 551.6 mm, FEHFEB-1.5 C. EXMAEE, MAEHE
TR, 714 18 MEACH ST 4, BRI 3 300~ 1 400 m, BB KTE
FREER. T EB BT HE NE B (Carer caespitosa ).
ff B & B (Carex schmideii ) <40 M8 ¥l ( Saliz rosmarinifoli-
a) . 56 ¥ (Betula fruticosa ). B # B HE ( Vacinium uligi-
nosum ) 18 1% 5% B 22 ( Aulacomnium paluster) . A ¥ ( Betula
platyphylla)% FERM T HFHEFEA L BHREF
T RRBELMERLS.
2.2 BFRAE

AU RX B H — ERBYE, BT LUE F Y O,
KPS AT ERB R EAAERERRRAES, 28
HR AT TSN, AR RS JOR R E . A
ERARBEMAE LR BREE - ArHEIBEME
*» EHR RS H (30471420) B BT EB Bk FH
(GC04B608) .

* » EIRBEREA.
2004 — 12 — 22 WU, 2005 — 04 —06 B 3%,
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FHBEE AR REXNR, 2 EG B Kb %
FRREHBZE 20 mx20 m B HESE, B —HEHI AR 3
MESEHREEERN SO m WEZBEE(REUKER
RHE), B TGS IRE Y, TIFFER L ME 30 cm, B E
BUKHA. F 2004 F5~9 AGARBAKE K, LHEE
] 7K SCR 7K R M B Dl AT KA S AT

KA 5 B % H B K ARHE (GB5749-85), &% 7 H Br % A
Ml E ik RSB M T SWE.CI™.CO% L HCO, ™,
S0,2" & CaMg H33% I % B9 % s pH 3R Quanta B4}
W B ; B L BER A TG328A MR FHME; 2 N.AP
KA 721 B4 6B 22 ; K\ Na, Fe.Cu.Mn. Zn.Cd % H
WFX-130 B JFE TR WO B o3 %8 ; Pb R A IR 73886 B it
W E ;Hg XA ZYG- T BEF XM F M E .

3 GRS

3.1 pHE.SEEMTLE

F1AEH, =28 HKe pHEZLES.2
~7. 1 ZH, BB EZESYE, FREH T pHE
K/ANHEF 7 BBEEE- B S >N EEREH
>R AR e X BB E B A
BHEERERD, RBRERE. ZRKEBHKH pH
EHERA AW EHFFEN, B, AEE R HAE
A SRR — B R, BN S Ay
pHEBE, EEF &, £8 ANERRKMHEH, REE
A TR B ESE- A a5 A&
pH EHE RS, HE A HES.

= RBHIKE B EETE 14.31 ~ 148.53
mg-L7 !, RS RV EREHAE ER oK
SEERA EERRES, BEEE-AHENR
F1 =REHKk pH BEERT (LENFEDEE

Table 1 Seasonal dynamics of pH, hardness and mineralization in the water of the three wetlands

HiLUEBE B ATRE K, VB RS B AR e MR Hh B R
AN HAEXMRE, EVEATHE ABENBES
E-AHEEHKSEEEE - ENETRNE,
MWE DA R LA R nE .

THERKEAREBEIFNMNNEERLERZ
—[12.14.17) = e 153 K B9 B 4L A L 7 112.56 ~
461.23 mg' L' 2R, FWHEHE, RANS Al
THERRE R AGFEIEASEL HFEF
HESs ABEBHKFERGEFREK, BTFEM
TALER /D, ATIEET L ERE. BEESBEMAS
MEWRYELE, REWIEsGE, 5 4L EARY,
TR HK P EE S, THEEN I BERE
7.8 A, WHESRKXE. 9 ANKBREK, ¥
Ve B8, SREH LR R EST L
FANEERH > BER G- >BES
BB ENEH .
3.2 KUERARFERT

ME2ARN AXEHKFEER COL,
HCO; & FEXMEH, SHBEFERMN 81.91% ~
85.46% .FAB T C&* /E, bHBETETEY
56.80% ~ 69.32%, H i BH &5 F B 5 W ¥ /N F
25% . % e K SO R 2 0 % B o 8 R R
HCO; ™ .CO32.Cl7.80,2” \.K* .Na*.Ca?* .Mg?*8
M EEADMKEBT S, UL 25% 8 TR L 27K
{h 2 2RI 18291 oA R 1R 7K 9 7K AL 2 R R
EhAEERIK, B RY 2. 15.17. 280

ZREBHUKHFEEE FAS BRSAMHE, R
HEFSREHRANHCO,” >S50, >C . HET

A mHE H #f Date T
Wetlsnd type Item 5.8 6.29 7.29 8.31 9.22 Average
AERRM pH 6.50£0.30  6.70£0.17 6.7£0.00 7.03£0.06  6.50£0.00  6.70
Carex caespitosa wetland
B Total hardness 33.33+£3.11 76.97+10.79 66.1+6.79 131.13+6.86 141.00+9.90 87.58
(mg'L71)
F 4L B Mineralization  150.33+16.50 233.00+21.00 219.5+23.33 233.53%£35.19 158.00+5.66 200.43
(mg'L™")
BREE-EHEENER pH 6.40+0.20 6.60 +0.44 7.00+0.14 7.05+0.07 7.05+0.07 6.77
Carex schmidtii-Salix
rosmarinifolia- wetland S Total hardness  26.80£2.52  35.47+5.72 96.15+6.8  36.00+2.09 133.50£3.54 59.84
(mg-L™")
P {6 Mineralization 143.33£4.51 205.00+14.42 175.50+14.85 126.00+5.66 230.00+4.24 175.67
(mg-L™1)
BERSTAE-SEHEt  pH 6.43+0.06 6.60 £0.44 6.70£0.14 7.03+0.06 6.4010.26 6.63
Aulacomnium paluster-
Betula fruticosa wetland ~ SFEF Total hardness  20.98 £2.04  35.47+5.72  37.20+1.13  19.07+4.05 18.31£2.80 21.32
(mg-L™")
B 6 Mineralization 118.00+4.00 205.00+14.42 232.00+19.80 412.33+41.46 148.00£6.00 212.59
(mg-L™YH

* FIB £ ARHEE Mean + SD. T The same below.
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Table 2 Seasonal dynamics of main ion contents in the water of three wetlands (mg*L """}

B 27 B¥ H 3 Date T4y
Wetland type Ion 5.28 6.29 7.29 8.31 9.22 Average
MERERH CO2” 0 0 0 0 0
Carex caespitosa wetland HCO,; ™ 52.83%£0.46 58.13%+5.90 91.27+10.45 8§3.10+10.58 148.77+26.44  95.07
clr- 1.10£0.10  0.90%0.01 1.64+0,17 1.16+£0.04 2.75%0.16 1.49
S0,2" 14.574£1.35 22.98+5.37 13.34+£1.92 12.58+1.68 11.05+£1.18  14.90
K* 2.2240.32 0.54+0.33 0.25+0.05 1.21£0.17  0.51%0.10 0.95
Na* 1.69+0.13 2.96+0.58  2.10£0.58  7.47+2.18 6.56%0.69 4.16
ca?* 10.57+£1.00 10.59+8.19 18.58+1.74 18.14+3.76 37.57+5.00 19.09
Mgt 1.49%0.65 3,37+1.99 5.49+0.64  16.27+£5.56  9.51+0.79 6.58
B E B AR AIR COs%" 0 0 0 0 0
Carex schmidtii-Salix HCO;™ 38.27£0.25 39.83£2.72 115.21+13.12 44.50%+4.35 138.331219.60  84.43
rosmarinifolia wetland cr 1.03+0.15 1.07£0.15 2.21+0.80 1.07£0.13 2.30+0.65 1.54
S0,2” 12.77£1.00  13.56+2.60 13.50+2.79 11.54+1.54 13.40+2.65 12.89
K* 1.91+0.45 0.61£0.05  0.47+0.10 0.64£0.40  0.27+0.10 0.78
Na* 1.51£0.27 2.45%0.76 2.75+0.09 4.29+0.18  4.54+0.08 3.02
Cal* 7.62£0.89  10.83+2.00 27.28+1.14  9.75+0.64  32.41%6.65 18.14
Mg* 1.94+0.24 2.04%0.70 5.50+£0.84 2.35+0.16  9.44+0.40 4.25
BR8-St COs%~ 0 0 0 0 0
Aulacommium paluster-Betula HCO, ™ 26.83+0,75 97.96%7.79  35.40+0.86 42.03+3.74 34.50+0.66  52.47
fruticosa wetland cr 1.08+0.03 1.30+0.40 0.93+0.06 2.23+0.11 1.62+0.73 1.45
S0,2" 10.23+0.89  10.51+1.31 10.49+2.78 16.67+2.26 6.61+0.62 10.12
K* 1.35£0.29  0.81£0.21 0.37+£0.06 1.58+0.34  0.44+0.16 0.91
Na* 1.13+0.01 1.35+0.15 0.84+0.09 3.8010.24 3.59+0.51 2.14
Ca?* 6.21+1.02 6.04%2.45 7.40+4.11 6.25+2.17 5.19+2.04 6.13
Mgt 0.94+0.27 1.91+0.87 1.41£0.34 1.80+0.35 1.94 £0.60 1.62

SEERBOK, A E IR HM B E -4 0B g
HiKe, Calt >Mg?t >K* + Na', MBS0 8 4
HEEH Ca2* >K* + Na* >Mg?* . HCO; ™ fil SO2~ T
=g K BT & BRI, & t i F B
PR 3 86 B ok, HCO, ™ Z ¥ i 2L, SO,°~ F i 1%
%, CI™ WIAHRT B8 & . 2RI /K P 72 3
SHEERE. B FR2BEKBE BAKRE HES
HELGFEMW, RIE —E M.
3.3 BENFfIEP

N1 P REHNAIS LA PMEETE, 1
Rk R R EE iR 650 =Ky
MK S N SBEZIE0.35~2.26 mg L7122 [H], 3F
RULHARMETEE. 7 5 A, KB HK
RS N SRR, MEREAE, MEWE s
B,ANTBRAEFFAESES, HHESEE, =88
HWHHRERFAG (B 1 a), PAEEEHEBE 9
A BEEE-ArtEYNE I E 7 A, B R%H
B - LR E A 8 A 5 =T F R A L,
X =RIFHKE N SRR &,

=RBHAKPE P ERALEE N 0.03~0.67
mg- L7 HEWHEHEEMUN TR, HRALE
BIEFFEZ (B 1 b), IS A 2 P S EEMK, HE
EFfE, &P &R N EE R RS 5
AHEEIR R 7 Ak B K AE, 1B B AT
HIEFERES A, BEE PURHZEK. X—H5

ZITFER K B P A s (bR 2.

HE N/PXRE, X =B HKE N/P HI{EK /N
F 161 1(/NF B M 4b T B 2R ) X B A K18
H 7K — R Ak F B TR, B iE T, MR AL FERR

251
a

0.5F

e
~ o
3

o
=2}
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M AR Total content (mg * L)
o
w
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0.2 i,- .
olr \i ............. ”'I Il

528 6.29 7.29 831 922
FHERF(E] Sampling date

BEl1 ZRBHKE N(a) & P(b)ETHEIFHE

Fig. 1 Seascnal dynamics of TN (a) and TP (b) in the water of the three
wetlands.

I AEE B Carer caespitosa wetland; [[. B3 5 - F 18 4
Carex schmidtii-Salix rosmarinifolia wetland; . 78 PS54 18 b
Aulacomnium paluster-Betula fruticosa wetland. T [F] The same below.
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RE, B RERBH A S RS AR HIHE 769,
3.4 Fe il Mn

HE 2a A[PAE S, =288 /K Fe S EDT 1L
0.27-3.96 mg L™ 'EEMN, SERM T KER
PRHE(GB/T 14848-1993, 257K Fe & <0.3 mg-
L DMK, ZXRBEFEBRE. 42X KB
KEJ Fe EREX4AH? REFREWRESAR 11
FFe BT ERBE L R FEZHE, K
Fe B 5&KMM(TH)H Fe SR EHHITHIHM
X, BT 7K Fe R LA Fe S RN ET
wEenl ARFEEEB LR Fe s RTEH N
30477 mg-kg !, EIEH 3 Fe SR N 3.05%,
SREEX LB E Fe TH(H 2.94% MR E B E
- Fe &R T H1H 2.86% HH L E, AR B EIE
LB E Fe RETHS AT, XTHERASHAK
MK Fe SRMBEVEEHNE. —RTKY
Fe & R FE R F 158 (pH E /N T &, b pH HAY
Bk, K Fe? " S RIEL, Y pH>T.1 0, F S8
B B REME. & KX =28 s 7K pH ELT 6.2~
7.1 Z 8, BT ERE TR B M E L2201 4
R KA Fe §RME.

=ZRBHAKF Fe §REEAAKT LR L H
BRI EEAKFE, MEEM R A B ERH Fe &
RES AN ES, Fe S RTH, BESE-A
BB Fe S BE/D, T & ERREY PidE
- -SEFEIRH Fe S E 5/ (B 2 a). M4, =358 K
1 Fe RO RAL B BAFET AL, 2RI
FFIE, BN S A7 Fe & BHU/D, FERTE A L2 8 7 &,
JAE BN 0 BB T -4 B A0 N 0 L B A
TRG, BESH - YRR W H B ESA B,
B3 SEEHAPABTRLSBFVHELN

&R

Content (mg *

02 :"’::::r.v:..._ ."f‘:-: - £ T \l..-"' ...............w’i 1I
0 1-“‘-‘““""__1 1 -‘.‘iﬁﬂ--f—"xm J
5.28 6.29 7.29 8.31 9.22

SKFERT A Sampling date

B2 =ZREHKP Fe(a) Mn(b)EVEE
Fig.2 Seasonal dynamics of Fe (a) and Mn (b) in the water of three
wetlands.

MG ZEH FR.9 ARAEERMK Fe 8B {HRFF
Bm KT (2.27 mg-L™1), 10 B B8 25 240 MR AR A0
TBEEE - SR A T ERMKME(0.27 mg-
L™,

=R K H Mn FEAILTE 0.05~1.30
WEMN, SERE T KERIRHE(ITISRK Mn &R
<0.1 mg L™ DM, BB A B (Ine A), B4k
FRARRE, MRS Fe HU(H 2b). #EZEH
b, =K Mn SRK/DHEF AN EEE
>BESE-MuHiAE > E RS HE

Table 3 Seasonal dynamics of trace element contents in the water of the three wetlands( }Lg'L'l)

1 A ST H ¥ Date T
Wetland type Element 5.28 6.29 7.29 8.31 9.22 Average
AERE Cu 7.67£0.58  5.67+0.58 0 6.95£0.07 0 4.06
Carez caespitosa wetland Zn 76.33+£5.51 0 0 43.00+4.24 41.50+0.71 32.17
Cd 0 0 0 0 5.90£0.14 1.18
Hg 0.08+0.03 0.18+0.04 0.28+0.33 0 0 .11
Pb 0.17+£0.06 5.47+0.42 22.35+£0.70 0 15.60+£0.71 8.72
B B B - R DI Cu 7.67+0.58  5.00+£1.73  8.75+0.35 6.90+0.14 5.66
Carer schmidtii-Salix Zn 49.00+0.854 0 46.00£0.01 21.50+£0.92 32.00%0.42 29.70
rosmarinifolia wetland Cd 0 0 0 0 12.00+1.41 2.40
Hg 0.06+0.01 0.09+£0.04 0 0 0 0.03
Pb 0.43+0.06 6.23+0.12 50.20£0.82 0 19.00£0.71 16.85
A B Cu 7.50+0.71 15.67+0.58 0.02£0.03  7.10+0.10 6.06
Aulacomnium paluster-Betula Zn 41.50+£0.71 5.33+£0.58 0 27.00£1.73  31.33+0.907 21.03
Sfruticosa wetland Cd 0 0 3.75+£0.35 0 10.33£0.58 2.82
Hg 0.07+£0.01 0.11£0.05 0 0 0 0.04
Pb 0.85+0.07 6.50+£0.10 20.65+1.34 6.70+£0.10 1.03£0.06 7.15
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. FERT IR |, =8B K Mn B BA E MM S
TAALEFAE, B) 5.6 Ay Mn S BB K, 7 AlhiE &
KAE, RIG TR, 2L B B o B gl 28 . {H B4k
HOABERS . BREEE- A BRSNS
BB, TH B A - L HE T AR X 52 (T 2b).
3.5 HhfETE

=R IKFEE Fe.Mn 4h, Hib BT ES &
HRL REXHYRITE NI E R HKA KA
PRBEHRE BEEHBRTESERNRESI R
SN AR A i B A g 7 13-16.20.290
HEEFEKTREGEK), ZRXEHEHRETE
FRERFESER 1 XKARENFIHBETE
SRTSERMNEKAFE. 17 ABEEE-H
B ERE K H Pb & &N 50.20 pg L1 EAE
EFE R M EKFEARHE(<SS0 pg-L™1) . =K@ oK
FRETESESTHE, ABEEH N Zn>Cu>
Pb>Cd>Hg; BEEE-HHBHIEH A Zn>Pb>
Cu>Cd>Hg; RER B EE-SHEB N Zn>Pb>Cu
>Cd>Hg.

4 #® 1

4.1 =RBHKFHHBFU HCO,” HE, &
BT EREM 81.91% ~69.32%. B FLU Ca* N
E,EHEEFESREM 56.80% ~69.32%, H-fiifH
BTG AR /bT 25% . B, & K =818 ok
KA ZE BRI EREREL KB RK, B K KA.
4.2 =RBHUKMKALEFERALARHZENE
AR, B AR A A B BB R OG, B S
5, PGS AR & & b IR R
dE SR MR, B E . 9L B, HCO, ™, Ca®*
Mg?* & Fe Mn ZHKK BN, T SO.2~ KKK .
4.3 =RBHKAKIFFIEREZATBHES
AL, BIZE S A E pHE T E . B N B P,
Fe.Mn %0 £ & B MK, M <18 T+ & M & i 1
7.8 ArERKE, MGHEK. EAEERHK
FH R —HLA TR, 9 BHER KA.
4.4 M BHEKF LKk, =8B HKE pH. T 1L
EAEE BNEPEAMECESEYNXIER
HTKERET I 2KKEIRHE, (H Fe.Mn & EHB
BRE—EEE LY WARKKEERESR.
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(BELA&EEZIR) FPERZELEY A ESHEFTMPEESZSEDHE NI FETHZERES
T, B2 iR A . B BRARHETI S ISSN1001-9332. TR R A X W AL SZ(FEARBRHEARETE K
WAES BB ASE B ASE BERREATE RUARE SRESERMTATRZ BRES
2 A2AEE AR TREMKEAESES)HEFUFEN S SHER X FRREMFARERSE.

AT B F 1990 4, B-h B T, KAE/RFRIREF A (210 mm X 285 mm), 192 [, FH 43 HF AR EF
H A KRB 087, YRR ERAFH BT AP E B R FHTIRS . AR TIEE R EHKFEXTAHE
UEE, FEMNINYHESERAEWMB BT K (PEBZESIXEID (PEHAYEXR) EE(EYEX
WY(BA) . EEH (22 X)) (CA) JEE (B2 T (EA) . B A (BHE AR SCHRER) (CBST) 1 k T #7 (U 1%
F3R) (PXK) S X+ FAUSR R R T P R A T8 O (P 3R0).

BER, EMNEEATEXASEREHERRT B (WEREMBZAARFESTEH BRXREFFE
MEELTH BEXEIRNEELERNESTNE ERESZTRHE  BR“863" M 973"+ MW EH HXHE
ABE T T AR B AR EZ R B N ERRS fEF AT B %), HEERE EAHRMER
g — 2 P BIHE X, A TR B R R H B4 RS RATI17A R X — R4, 3585 B 18R 408
FRREER %, ATIR R AT 2 RSN RIS X (R T E IR A SEARE, FUFTFBXLFRRL
FRIUF ). AT E X —RE— ERSB NI BREE, BRI EFHOHESS, ANAESE
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