ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
m
s
mE

2012

R ERFERESHEHAZE SO EH
4 £ & KM B R




i % # 2 334 49
ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) 201249 H 15 H

H &
FKE4 A~ WMO/GAW AN KR, CH, WRBE R ABALIFAE - e e R = B AR B, X S ET, E R, EATLH(2917)
IR E AR AL H X R SRR AR R [6) L B AAE B ARSI oeveveeeeeeee FNTK, KPAE, Dk, FEH, TEA, EFA(2924)
2010 4 MEIS W ) 2= BT S5 e SRR - FAEH W EA, R, R, B D E SR, FHEE(2932)
JE I T A AR 22 RS [E] S PM, P 2 B D5 IR 075 YR e BORIR I AT eveeeeeeerennes A B R, RAT, EH40(2939)
SHIEE OCEC VI BN s Ty iE s KOl --eveeeee FAM FAER ELF, YLK, B KIER X A #H, Weber R J (2946)
WAFEVT F e A4 SR TRIBYLIGHE v eeemmmeemme e R, ET, AR, N4 KM (2953)
AL AR IR Ty 75 R V5 YA AiE JLABE B TEATIEGE vvvevevmmmreemmn e MR, 2245, 25 3 (2960)
E B A ( PCB) | 38 KA AL (VOCs) HEBFE /R P TRIE «--ovvvermmermmrrmeeree B 3 (2967 )
A T S PG WL HETCHIER v eeeeeeeemereeseeneeeeeneeeeeeeeieenennin, MH&, BN, ZE, 8, 2%, FH#%(2973)
A= Wi DRI W i TR R SRS AT AR D EARRF T -ovveeeremmmeeeemiieeens IR, AL R KW, R & (2979)
SRR DT IR R AL Hy S PRAMERBRIGY «ooerrerrererrmmeeeeneeeee X FA, R X, F A, R T3 (2987)
IR 228 R B AR A SR B TR BRI GY v oeveemmreeemmm e mme e T, FH¥(2993)
R B A B R TR R BE 2 43 BT AR A A g RS FPETEAS oo x| ke F A R, SFE A A AT, X 18 (3000)
S K R 5 T A B A SEIEPERIFTY e oevvererenremmn e WA, W (3009)
U UK AL 2 K DCTTRW IR B P R BB -ooveeeeees s Fip ik, Uk 2 (3014)
ST P TN 28 5 A S ARG YRR v e X B HE B, ¥ B K, E (3024)
SUWIH DL AU | A BURIABE2S [)S0A BHAR G —oooeeeeeeee e R A, A 2R, TR &, T8 (3031)
FRT 7K 28 L0 A B S R U BIAS A AEIIFGT +ovvvreemmremmrremmns e T, AR R (3038)
TR = K T 0 P V8 TR K AR ] oo X, 3 s, TLAL, BRAERE, 7 N AL( 3046 )
AR IBRT 55 TR I 2557 PG +oeeeeeeeee e B, BXE AE, 70K (3051)
VLR PG YUBU R FE AT I S RO ) 22 A - oeveeveeos X R A B AR, ¥ 3o (3057 )
R WG WS TR BB LT AN TR oo eevveoes oo HH, P B REE, A4, B, E(3064)
B VO G IR\ AT VR TS YL BB U BT IIEGE. v vveerrermene e x| # R, A EE 4 R, T OE 4R (3070)
BRYL KA LA | R 5 I TR BRI R ooveeeeeeeeee e T B, 3k, E AR, B 4641.(3076)
ARTT BRI S UK I TR 4 5 Y BT TEA -ooveeeveeeeeeeeene E# 0, AR, KA, BB B (3083)
BRI ZE N 2 2 TR K AR PR AR T YLRIF T e evvvmvrenemmneeemm i FhEAR R ER], T4, % H#(3089)
AR R ) R O 28 () A R B A oo B XA A, A, B AT (3097)
SRV KRR BT S M AL B G PRER ooveve e B, X R TR A, 4B (3104)
T KIS LL B IR KRR R FYFRIIFTY veevrrrrerermmmeem e FRALTILE, B3, % W f, % /N2 (3110)
JE TP 5 DX T 7K 75 B B A% XA G PGP woeeeemremmmmmemmmmeniiiiieeee A T, ER A, WA, KN R (3117)
DA IR 2 5 K RGE T NO; ITPRERIERS -ooeeeeeeoe BRSO WA, BT, H B A(3124)
PP TE R G K T PROS AW B Z2BRITFZY coevvrvrrrrmrme e FY % A EREE, T ART(3132)
Ji @78l R bl A Al 2 1 o S TP PP R RE MGG KR EEE(3139)
HPSEC-UV-TOC @éﬁﬁ&ﬁ{mﬂﬁﬁm%*ﬁﬁﬁj\%ﬁ%ﬁ?ﬁ ............................................................ 7k g/é,\ , ;‘ij % ﬁ( 3144 )
AN TR WL 75 i (R K A PR R B E U (VOSCs ) PHAEMLRIBE ST +eveeeee e FE Bk B B SR A, B A (3152)
Z:[ﬁ] pH Tgm*%%ﬂ%ﬁﬁxﬁi%%ﬁﬁmg@%}guﬁ ................................................... %}ﬁg , JE B , E%ﬁ , [%2 il %( 3160)
2 PAAE R DR A R TRAL B Wk BE PR BRI K oo FH BB RER,AEE AKE X RE B R (3167)
S YRR TR B KA ALK B BEEIFZE eoveereeseensesseeseeeen oW BB R, E Gk, BRIR(3172)
TP AL AE FE N K PP AR B BIAS L FEIIFGE +oevveermmeeemmmrmmm e F I, B EE(3177)
AR TR AE E A E ALY E MG B RE - everevrmee e EAHE,EHE g, XE(3182)
@7k$%ﬁ%§§ﬁ{%*%%1gﬁm¢$ﬁﬂ ...................................................... z ;ﬁ i , B , N , Fffﬁ , bl fg (3189)
ETYTRIZ 5 A GRS TR IR LR IE -eoveveseeeeese KE, A, LA, 5 HHE(3197)
M) R T R SR AL TS VeI IIIIFGE v vverermmreremmemmn e 0k, B ek, 2N 0 KA (3202)
AR A B B R FE 50 THESE  eevvrrrerernnnneenei X 4% B # R, w5, 2% % (3208)
BRI N AR T R B A0 B . B R BB ETIFGT - vvevmrmmmeee e B R B4 (3214)
ANV TN o 3 7 R T T R 1) 53 85 M TGP SBUIF T wveveeeeeemeeeeees FEHE, B, B0 E, EH, Y69 (3220)
WEETRG A TR M I TR S TE  eeverererrreseesneremeieeees Foba, Xk, W, BFY, TRE, FH5(3228)
B JoF TR R Bt R o B I E ) AR G T oo e X EE EHE, BRI RE, T (3236)
M DI REACRT FRBERR AN KB T DNA 5B FIIE PEA S MARFGT v vvveeeeeeennes REANAEE FE,FIU K EF(3241)
Geobacter sulfurreducens Yo} 3 LAl B FSUME I ZERFGE +ooeerenmemmmmmnnneenessnnniiiiiiineeen, HE B R, T, R (3247)
B AT TSN  HEITRIBGEN  weoveveveeeeeeisees e, K, H A, ERA R E B (3253)
SHHT U RIRBNG ORI T A DAL AT oo BN, Bk, E UM, T, & 4 5 (3261)
FRBEMER R AT SR FEAE SRR woeeeeeeeeeees FEX HER, BHRL, ML, 5ot (3266)
b R A TR B3R AE b ORI AL AT E AT B T PERR AT v veeemmeeeee e 2R, E, EEW, 2% F(3272)
BRI E TR R N T4 B R R R G IERE - ev v eee e BB I A (3279)
T B A B 3 SRR  DUBT THI A -ooeveeeeeeeseesmesees T, £, M4 Y %) (3288)
NPEOs S H A = 7e mk 1 V5 /K AR B T Hr R U R AT - e eememeeeee e et % , x| 12%%( 3295)

CABRFEVEITIR S (3037)  (RBERFA)MER I (3151) i £.(2999,3030,3096,3227)



Vol.33,No.9

55 33 %55 9 W] S ) 2
20 4l E S & Sep. ;2012

ENVIRONMENTAL SCIENCE

NEFTREKABSHSKRER NO, RITFEN
%

BRI YRS WA BRKOS ! e XU

(1. VU R IERl 222 g, = i X AR IR BB AR S S0 0w 38, K 4007155 2. v [ b SRk 2 e o Vs Tl JB AT 5 o el
IR VRS T SLER S AR 5410045 3. PR E LM R IR, EIE 400015)

WE. N THIE NO, AR EKRG T NE B, SRR AT & R AR AT A X AR e il R G (WKL
A HEATAEL W IR g 2 B R AU, 2565 NO, WY H sha& 7284k, IF R 043 40 B v . S5 SR 32, 5 79 400 [ b o) o £
NO; 54 Fe, 4 Mn, Al EWAARFRIFEMITCE  ESKRGE PRI AR HERIL 170, NO; M HLFR A BE 38K
T BT AR A 2B | FLBR AN BRSE S KA B, 14 Fe, 42 Mn, A" D2 M3 52 T 7K 2 Dl 1) 398 56 38 42 i i
TP | I, DL TR T S HE A T s . SR NO, fEA R S K RGP BB B M A . Pk
R AR 3 AR R B B, AESM AR RBOH W B8 0 |, JAETRRNE B 5 9 R 7 R B 2 5 T I T 3900 ) b T e
NO; WRIEARLI A R, R TG T AR AT 19 NO, ARZE 5 SR H ok, B SR T /K AE S BT, ™ i 5 24 b
TEA BRI e 4. T BUIMSR A TR S ARG HL AR, oGk R Iy =X B2 AR , 75 3008 il T 7K 8 37 7 B b 3 i A
KEW  AHE TR FEMANRT ; HERIL2E; NOS 5 BN AR HARK

FESHES. X523 XEERIREE. A XEHS . 0250-3301(2012)09-3124-08

Nitrate Storage and Transport Within a Typical Karst Aquifer System in the

Paralleled Ridge-valley of East Sichuan

YANG Ping-heng' , YUAN Dao-xian'*, REN You-rong’, XIE Shi-you', HE Qiu-fang', HU Xiao-feng’

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir, Ministry of Education, School of Geographical Sciences, Southwest
University, Chongqing 400715, China; 2. Karst Dynamics Laboratory, Ministry of Land and Resources, Institute of Karst Geology,
Chinese Academy of Geological Sciences, Guilin 541004, China; 3.
Chongging, Chongging 400015, China)

Land and Resource & Housing Management Bureau of

Abstract: In order to investigate the nitrate storage and transport in the karst aquifer system, the hydrochemical dynamics of
Qingmuguan underground river system was monitored online by achieving high-resolution data during storm events and monthly data in
normal weather. The principal component analysis was employed to analyze the karst water geochemisiry. Results showed that nitrate in
Jiangjia spring did not share the same source with soluble iron, manganese and aluminum, and exhibited different geochemical
behaviors. Nitrate was derived from land surface and infiltrated together with soil water, which was mainly stored in fissure, pore and
solution crack of karst unsaturated zone, whereas soluble iron, manganese and aluminum were derived from soil erosion and directly
recharged the underground river through sinkholes and shafts. Nitrate transport in the karst aquifer system could be ideally divided into
three phases, including input storage, fast output and re-inputting storage. Under similar external conditions, the karstification
intensity of vadose zone was the key factor to determine the dynamics of nitrate concentrations in the groundwater during storm events.
Nitrate stored in the karst vadose zone was easily released, which would impair the aquatic ecosystem and pose seriously threats to the
local health. Thus, to strengthen the management of ecological system, changing the land-use patterns and scientifically applying
fertilizer could effectively make a contribution to controlling mass nutrient input from the surface.

Key words : karst groundwater; unsaturated zone; geochemistry; nitrate ; storm events; Qingmuguan
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