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A study on the groundwater qulity of the Baiyangdian wetland

ecosystem
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100085 ,Chinay 2. Baoding City Environmental Monitoring Station, Hebei Province, Baoding 071081 ,China)
Abstract ; The Baivangdian Lake wetlands have a characteristic of fragmented landscape , which is constitut-
ed with the reed communities,ditches and shallow waters with submerged vegetation. Due to the long-term
drought ,the water area of the lake has decreased greatly and is only Ca. 40% of the normal. Because of the
wastewater discharge from Baoding City in the upsiream and nonpoint source pollution,the Baiyangdian
Lake is heavily polluted and eutrophic. We have found that there is a well-developed root channel system
under the reed community ground and this system leads the water flow in the ground. Our examination
showed that the root channels were mainly distributed above 160cm along the soil profile. The area ratio of
living root channels to dead ones was approximately 1. 2 : 1. The total area of root channels made up more
than 1% of the scanned profile area. Previous researches found that the lake-side ecotones had a high filtra-
tion effect for the phosphorus and nitrogen to the lake.

A reed bed with area of 30m X 70m,surrounded by water ,was selected as the experimental site for the
groundwater quality. Field experiments were carried out in May and June of 2000 and the purpose was to
study the relationship between the water quality and the removal of nutrients to the lake, The groundwater
depth was about 2. 3m below the ground and the verge of reed bed had a slope down to the water. The
dominant community is Phragmites australis var. batyangdiansis in the plot. Six sampling holes with a di-
ameter of 11. 5cm were extracted from the verge 1o the center. The distances between the sampling holes
and lake water were 0. 7m,2. 7m,6. 7m,10. 7Tm,13. 7m and 15. 7m,respectively. The first two noles were

situated at the sloping field. A pumping pit(2m X 1m X 2. 8m)was excavated at the center of the reed bed. A
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spontaneous imbibition pump was applied to take out the water in the pit so as to engender water head gra-
dients and promote lake water to infiltrate into the pumping pit through reed bed soil. Groundwater sam-
ples were collected {from the holes using polyethylenc bottles after pumping water from the pumping pit for
4 days,6 days and 10 days. Physical and chemical indices.nutrient elements were analyzed.

The groundwater quality of the reed community is characterized by the high concentrations of carbon
dioxide ,hardness and alkalinity. The CO; concentration and partial pressure in the groundwater in the reed
community were 0. 56~11. 15mmol/I. and 1868~ 22802Pa,respectively. They were 110~ 1858 and 85~
1039 times higher than those in the lake water, which were 0. 006mmeol/L and 21. 9Pa,respectively. It is
suggeated that the strong respiration of reed rhizosphere and the microbe in the radicular region greatly
consumed oxygen and produced CQO,. The affluent carbonate in the calcareous soil and high CO; formed a
complex buffering system,which determined most physical and chemical characteristics of the groundwater
and affected biochemical reactions.

The hardness of groundwater ranged between 6. 58mmol/L and 23. 29mmol /L, significantly higher
than that of lake water.5. 84mmol/L. The mean molar ratio of Mg** to Ca®* of groundwater was 0. 6,and
it was lower than that of lake water (1. 31). The alkalinity of groundwater was 4. 75~ 189. 7Zmmol /L,
markedly higher than that of lake water.3. 96mmol/L. From the verge to the central area of reed bed,hard-
ness and alkalinity increased gradually. There were good correlations among hardness,alkalinity and the to-
tal contents of major ions. Chloride,sulfate and the additive content of sodium and potassium in the ground-
water and lake water remained constant in all the groundwater sampling plots and lake water. The mean
content of Cl~,80%" and Na™+K™* was 176,116 and 112mg/L ,respectively. The type of groundwater qual-
ity changed from CI}" to C5% at 6. 7m from the lake water. When more than 6. 7m away from the lake water,
the dominant anion and cation in the ground water were bicarbonate and caleium, significantly different
from the lake water. |

Because of the {iltration of reed bed soil ,the concentrations of TN (to1al nitrogen) and TP (iotal phos-
phorus) in the groundwater were only 16. 5% and 9. 0% of those in the lake water,and at the point of
0. 7m from the brink of reed bed,the concentrations of TN and TP were reduced by 63. 3% and 84. 6%. It
is suggested that the high concentrations of carbon dioxide ,hardness and alkalinity might be responsible for
the good performance of nitrogen and phosphorus removal.
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BERKIZEBIERATLANTRES LRI SEKEEBERHOKELTIR. VB EESD 30cm Bl EXH
M ,30cm A FAEM, K HE 90~120cm M 160~220cm A XA HFDME., HEANERHSERLEIES
€ 160cm B E, I 20~40cm 5 60~80cm ZFBAFH R AER, EREHE Cm X 2m)F,ER
FLER G BB HA 54. 9% . FERALEH S 45. 1 %, AERANETHLMETHENmEEY 1%, B
PSS S D EEBALTESHFEBRTT 20~120cm, TREE 1~ 2om BT HENE DX
ALEHHHH, BE<Smm KRS SR BKEM 82.3%.
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Table 1 The physical and chemical indices of sampling plots

KEESR  AKBOO) TN F ¥4 The main ions(mg/L)
Sampling Water pH . e ] ] . HCO:;~ 4+ Nat + |
plots  temperature Mg Ca K a 50, CO4*- K+ 2L

S50 28.34+1.5 9.17%20.27 40.27 50.66 ~ 1.31 184.52 116.20 241.21 143.56 776. 42
S1 23.0%3.7 7.22x0.09% 30.35 81- 76 0.61 179.43 96. 80  289.85 131.23 805. 42
S2 19.942.7 7.1310.08 356.22 99. 08 0.59 176.30 100.00 339.27 119.31 869. 18
S3 18.3%+4.5 7.00Xx0.02 43.97 119.92 0.60 170.42 109.60 394. 80 98. 92 937. 63
54 16.24+3.7 6.87+0.08 ©57.59 1B7.25 0.51 183.35 103.20 671.22 105.94  1308.55
55 18.2+4.3 6.7610.06 107.98 284.09 0.63 178.26 109.60 1183.18 90.96 1954.07
56 19.61+5.3 6.72+4+0.08 113.04 280.24 0.66 170.42 145.00 1203.31 106.50 2018.51
57 21.8+3.7 6.83X0.03 7938 Z211.54 0.62 168.85 148.20 B8B25.60 106.76 1540.73

* S0 COs2- =25 56mg/L. HEEHRTEMTH Na*+Kt e Na+# 5 87%. *R=Mg?"/Ca?* BRI
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B TR URN K BMAK pH HM D EABYEAS. LRXEXRKEEAT—ENENE,. X8
MR AR P ER R A TREN TERHEHAABENAT A p HHEAE T B REEN X
RoHAZARMXARE., KON ST HMETAE-EXFENO. 5CO. ZREENMKA,CO, R
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EE . HUHRNGSERR 2, A PTLLR W . A CO, & Table 2 CO; and P co, of sampling plots
EBM, R KA CO: 4K (A K 324Pa) (Y L CO, Poo,
67. 6% M AKEKP K EMBKXSTERANKECO. NR No. (mmol/L) (pa)
mk,7 CO, MRLEMNKXKSRNEAELXRMEUNTEE So 0. 006 21.9
O MK CO, ARGV EHS B TRA 55 Sl 0. 66 1867. 9
%P A B 110~1858 HH0 85~ 1039 4. X B XM o o o
R J IR X A 0 PR 4 K I A CO, BTBRIN st .61 0az7. 8
A DN BKFCO, IESHERLNKX . BN S5 _10.23 20923. 6

56 11. 15 22802.1

CO, E WKL E( 2.0, =Croo,~ (T) +Coo - 87 4. 80 11266. 0

(T) + Coo, (T)) %1 B 5 MM /R T 43 S A5 30 0, B

CO, % =0- 0503 22 CO,+0. 0794, S5 55 56 FAM CO, 55 F'oo, B X W FHBA.
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BEF A KEMIN R 1 PE R KK R = BT B A3 1T 5 28, B X /i . T Y K B R
HHC XARATERREERAAEFRUCH . HINEATHEEAXARENRA, EHA AR Tk
B AEFEGKBREFA, —HEBERESMENER, AR TFHRARMEREH., KiEXHT L
M TEMEDRENERER, SR CO, FERMETHEF L M™ Ca’ B, KF A Na™ g
ZH G T MAT B WP S Ca® M Mg . B R CaCO; EHEBBUARIRER R S1~57
&4 Co® 5 HCO, & RMMT S0, S1 HFMBWABE, XMW T ASRAKZMSEEREF. HCO,"H
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Ca* (4B F Cl- M Na* +K*, Hifi 5 S0 KR X R MG, A CITV W 2. 7m 44 S2 KRB RN F
PELGEES, N CE™ MARERG YR AEERRBLEX K, AT Ca FRE MBS Nat +
K'ER.HS3~S7T. BB TERAEBTFIREAET/,BAKEAEREE,HH CT.HCO,” 1 Ca* 24
HEABFRAETF RS EERN R AEMEHBET KAKEXEHEIFHAK.

AT EERTFERANHAEERELLEN OXU L. BB SREAKZHAREBHEELRR
BHFHASFRER XTREFHY SR EREERNER. XTFTRXFAARFRTHE-FHR.
2224 TERTRALL MHZPAUEL PEEEHISEBEAIRAR BN TLBS. B
SS 5S6 4 HEAXZESHMPR, —ENBHHFMAYL. Hr HSA- HXBE HAXTEN.

Ar = 0.9033H; — 1.5799 R? = (. 9971

RBRKEP _HAER-ERETFHERE - REANPELIR HPERROAN T H SRRLIITEBR
PHETHX, HEHER HEWNY, FU X LA MmEXHE.

HTORELEOBHAERLEEKSEH2ZRHZRER. B SO E S7(85 5 S6 A4 )& s Mg,
Ca’* 5 HCO, ik AR . R L MOF HAEAR KRR MK S ¥R ASXRT, ¥l KS
B A E FRREMNERAS - ENER, AMSRT L ABRREA RILHAEEAY, 2R
REATHURERAARNEZYEREDENER AT RPHERPRRNERXENRDEHREHTES,
EENWEHR. B KERYHCO, MCO qURAFEZELAMTERBESORE TN ATHEET
KSR KEEWHEHE,

BRANERACERE . Hr A EBEERSEN

BB, S1~S7 8 Mg 5 Ca** /K LA MY E 5 | OZWH Tow hardness

i AF LR B N 0.51~0. 66, F B R 0. 601+ 0. 05, T égzo- B BWA Total alkalinity

SO # Mg?* /Ca?* RN BEMHAY 2 52,35 1.31, XRE SEs

IRTAREZAESALMBERHER.CIRFRH ggm- (N |

5. aé |
mF Na* +K* BB ETESHEERTF A B Eg di '

E+MERTAZMMTRERT, FUaShng - gl R L

R, Nat+K S REFEE, FHMEN 112. 90+ P55 Sampling plots

17. 41mg/L.,
B RBEEH Cl- T EY 176 4456, 0amp/L, 3 B2 ERFRBBESERE
RAR¥. X5 ClrRATBEST, A E L NERH Fig. 2 The total hardness and total alkalinity of sam-
X, pling plots
SO 5 CI-RAEHMKELRE, FHEN
116.08419. 81mg/L,B S6 5 S7T S MBA/I KA SEFHE., X£H SO HETHEERXFBEN.

W1 P TR, SRR AR LG A E. 1B S5 5 S640,51~57 EFARBRE

b FER . T REA SRS AN Cl S0 5 Nat +K* &R EAER, KU 2C $ XA S
Hy 5 Az BigesE. XRBEMARREKSEMBTAKREDA EBER Y = MILE-RRE P&
.RRRRE - HSPENDR, SRR RAERZELREIFRSHE CO, fEHaRRE 2 M
ANEHASHERERYES L PHY . 415 CO, HEERHTH. BR CO, HALTH, BRALE
WP R LIS TS, s 8 2 (6 T4 5 40, B T 8 Bk A Sk 25 4R 0 pHL
BB BN UERESREFREESS.

B, H SO~ST ARRANEE BESMTAREEFNEMALE, XU#—SBARTFRROT

EERHSHES SREFREN, Hr(mmol/L), Ar(mmol /L) 5 25Ci(mg/L)RHXFT BT :
- >,Ci = 71.698H, + 314.26 R’ = 0. 9954
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> Ci = 79.383A; + 439.53 R* = 0. 9986
®ENHAYR.S5 5 S6 B A S1~S7 PR M. TEM Me™ (Ca®* (HCO:™ +C0,* .CO;. Pleo,

MG HBERTREA. FXP - ANXTESRORHBAR. TREGFLMANRBERE R
B RN, A R A A AR KER R AR AR THANFHRREE.

2.2.5 MESRWOERES EEU L RESIMEEATEANEER GO TEREZ—, L
B P SRR, P AR KEN A RN E TR SRS HE X, FRREIE YN
B R RGP N BB EE, BHEEEEH FTRSHAEES, TRES LY
FLA 5008 B P, AT 0 S 075 S 0 A0 B, B 2 005 B 0 Y

g 0q a TN Total aitrogen g 1.2 L 3 TP Total phosphorus
~5 40} w5 M Total ammonia nitrogen ~ 8 10
-l 5 & 06}
& £ €2 o4
v l'u [ g_ 0.2 ]
“ g _LM__&_A_H_-_-__E‘.-_‘
M.liLﬂLﬁdLJlﬂLnu £ 00 L
S¢ 81 82 S3 S4 85 S6 87 50 S§1 52 S3 54 85 86 §7
P55 Sampling plots #4598 Sampling plots
M3 %HRPEH TN,NH{-N,NOy-N ¥I¥51{E B4 %XHLTP SEHRRRENFHA
Fig. 3 The average of TN, NH{-N, NOjy-N in sam- Fig.- 4 The average of TP and total reactive phospho-
pling plots rus in sampling plots

BUENESERASLRE Y™K, TN 5 TP 4-31% 4. 44011. 004mg/L # 1. 050+ 0. 197mg/L ,i% 8
&5 i8R A OECD BImASRmeE S E T ERLRE.

MEIHSEAPTLES, . S0 -3 8EH.S1~S7 ERERT SOMHL. TN HBRE. H
S1ESISs 556 B, TNAREBMHY. FHEAPER 83.6% . NH,T-N 5 NO,™-N ZE &R &M
HERS X5 WPENFLBRITEE L, SIZESTEREA TP SRR B H SO K. FHu¥l &%
93.5% M 91.0% , (AR EBMR EREASERZAF—SEX DEMNBEN, ZART-RELSIE
KO Tm.S2EAK 2. Tm, BAFH TN, TP.EHRREZEZHFHLBBRE. EAKWRESL & TN, TP, 3
HRMIL A IS5 N 63.3%,84. 6% A 80. 8% . ES24t Lif 38R B Ritik 78.2%4,88. 3%
) 87.6%. S1 ¥ KM% I R B Y 35em,S2 PRI AKEERE 1. 45m, EEARK P HHEK
BRAERE, AN ERTHEREERMNBABERARASERILRBUET —ITRENTRYBRHE LR
o mREEH M EDTEENE T AESNERSELE T AMESKEIRESADE
EREXALURE . ARAIAEREME., HSI~ST.ATEMRERE, FERALLS WD, ik LN PRL
ERBUAR BTN ROERNEFAFABRENREMG. ARTUERR P ERASEHTENZEEN
A RS RNERREREER AT ABTLADRERS KRR HAK.

N-SHEFRAPAER NBATEBREAZUREFAMNASERYS ALFXLHOEE, & ¥
BTRAZRS S IWNESEREZE IS IBLAETRSE KRBT —2HBHK Wi ¥
HMEFHESAESRBE—RBNESFMBEXUNTFRERZI.
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