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Effects of Forest Community Degradation on Water Chemical of Karst Shallow Groundwater

Liu Fang?> Wang Shijie' Luo Haibo’ Liu Yuansheng® He Tengbing® Long Jian®
(1. National Laboratory of Envir I Geochemistry , Geochemistry Institute of Chinese Academy of Sciences  Guiyang 550002 ;
2. Environment and Resource Institute of Guizhou University =~ Guiyang 550025; 3. Geography Department of Guizhou Normal University =~ Guiyang 550004)

Abstract: The effects of forest community degradation on chemical composition of Karst shallow groundwater were studied in
Guizhou Province by investigating vegetations and analyzing the samples of runoff and Karst groundwater. The results showed that
the order of concentrations of anion and cation in rainfall is SO3~ > K*, Ca®*, HCO; > Na*, Mg®*, CI7 > NO; , NH; >
PO}~ , while the order of concentrations of anion and cation in runoff is HCO; > SO;~, Ca’* > Mg’*, CI” > K*, Na*,
NO; > NH; > PO}, and that the chemical composition of Karst shallow groundwater is similar with that of the runoff, but the
concentrations of HCO; , Ca’* , Mg’ and electric conductivity are higher than that of surface runoff. The results also showed
that with increasing the grades of Karst forest community degradation, the percents of HCO; , Ca’* reduced significantly and the
percent of SO2~ enhanced obviously, and that the contents of HCO; , Ca>* , K*, NH; in Karst shallow groundwater correlated
significantly with the rate of forest coverage, which the content of HCO; is dominant factor to impact on electric conductivity of
Karst groundwater, Ca>* , K* and Mg?* coming next, so that electric conductivity could be used as primary indices to evaluate
Karst forest community degradation impacting on ecological environment.
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R BT KEHESHNEKXEH . HYIHERORFESUBE T LW 50 K 28925 [ 4546 , [ e 1
BRI B EA(ERSE, 2003; FEHRIL%E, 2003), EEREHBRASIEEEMTKEZARA
ERARMK, EEHRBTKERENNZSHEBRAYS, BRBERB D FKREL(GREES, 2004), ¥
B KRBRXEXBHSEFTARBNEEN - EAFEH MRESRETUMNEBT KRR RENE
W, BT EBKERHOEABR . BRI EB KKK SURE FRBFEUARKRETEFAH#TT —
S (AL R %, 2004; SRR, 2004; TR %, 2003; B/PFE, 2003; RE D%, 2003; Lang et al .,
2006; Guo et al ., 2005; Wang et al ., 2001 ), BERMBE AN EBE KU EERW T ELRS RENTR, &
BPFR R, FARLE By it T KRB E EH A (Hindar e ol ., 2003), $IE KRB85S HBEK,
R T AKER, AR X ARRP N FEEHRZ — (Andreo et ol ., 2006), ZXMEHHESRSR
AR, CESRERENHEY EAFHKEEN I BE, REMTRBEHFFEREAIBTHYBENOET
MHREE BT KAFHRE W, BB RS RK R RO R BRI OK RN 5K R4S
WK

1 HFRXHER

MRRXATRMNE LA X BRE S B A B R FRE 105°14'—107°32', dL & 25°20'—27°19', #WIR
800~1470 m, RB B TR FBEERNSME, FYSE 18.4 €, =10 CTHIE 5000 ~6 000 C,FEREHE
1130~1259 mm, BEFERUFE, ZRMBEHEBRIER BRLBEUBBTERE . ELNBERE
MAKRERMEHEVPEBEN=ZSXLERBANBZRKE RREBZEHNEAAKE. SARBEER,
THRESE, LRERE ST BREERAZRKE REKEXNAY , HRRAZERALY, LA FE
REBAAGK: HEAKL, IAKHABFHERERTERN, AR XHEEHR, FRBEEZELRE 10%, 5
AEBRR(BEHEEERA TAAEBHNER S L EB M E 5% )50% ~ 90% ; /NEB 53 b X 1K A H 3%
R BREEFET0% ~90% , HERBE10% ~20% ; NEERE, BPERITEFMHELER,

2 BERIT% .

FRARERAERN T ARERE I S AR, TR AT RIT AKE % KW
BRI EREE EEUREE(BTEKENGKE) AN —BHFET, EEFRARENRH KRG
A)Hy EAM BB RE 6 MTREBETHERE, S MNERFBNEABERE BERBES
BMEFEETAERSZ(E10% H— 5%, L0 10%), SREBNFRBEEENEERBELE 2,

ER AR AR GEAR) H EAAKH R b B BB, R RN/ IR EEET
B EiE 3 AR (Robert, 1989) , 7E R R &AM T (B & 20~ 30 mm-h ™' )H#THRE WA KK
WAE , R A B R B ETRE 1 d ARENEARBET R HM K (XL EBEHBTEEK—
MFE1~2d AR ERBTRMKE, EAMNBERENEERBTEEREHRKXBL HEH
HWTEEKZEFEF N BRER)ENRZSBETRKE, ERER 500 mL KERED 0.45 pm 38
B, X5 B KRR AT K AL 2 S B E , M E R B A pH .8 5 R (EC) LA K 10 & F ¥ B (HCO, S0} .
Ca’* Mg* .K* .NO; .Cl” .Na* .NH; .PO}" ), Rt NH; RFI#EEIE 3k NO; SR 4505 600 BE 35 (PO,
RHS TREER-4EE 6% HCO;, RABAIREE.S0I” KA EDTA M BEHEE .Ca™ # Mg kA EDTA
W K F Na* R AR B (CL SR A BRAR I 8 35 W 52 (& 3, 2000)

3 RSN

3.1 REZBEERE KL FRFAE

B R BT RS = EH F W ( Toona sinensis ) . % ¥ ( Sapium rotundifolium ) . & M 1% ( Lindera
communis ) B 1% ( Rapanea neriifolia ) W5 ( Liquidambar formosana) Kb ( Celtis sinensis ) Bl R AL ( Platycarya
longipes) % . BHTRBRESREESH LARA BA BAHYREBHEYE, FHAENRER HEYWE .
+tRESHEBABESRERT AL TEEIHASBRRAAREE ERA TR, BORRNLE
BEGEGRETBRE REBI L TRRABIXEARH ERAE —ERNBRARBENRBEE K. B
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FRFARESRET , REHEYER RN UIRE R P ek, B0 UBAEGRR S, RiH AR
REMRTRAKREE K, XMEBFRNNEKXEARE TRNFEDNSHE. EBFKEEHRKSHEK
A BEXERABHARNY K DERR MBS X T KERELR,

1 K{LFEE
Tab.1 Water chemistry character
bi-t: 4 K& pH{H B F % B Ton concentration/(mg-L™!)
Vegetation Waters pH value Cqa?* Mg2* K* Na* NH; S0~ HCO; - NO; PO~
[ Rainfall 7.69 130 1.8 144 4.1 0247 67.2 10.6 3.64 0.37 0.0026
Bx?;;zted W RB W Surface runoff 7.52 62.0 3.8 0.2 0.5 0.055 144 141.5 8.23 3.43 0.0063
forest BT R Ground runoff 7.37 560 14.0 02 03 006 27.4 1552 1040 3.15 0.0056
AWM T K Karst ground water 7.23 84.1 152 0.2 0.7 0.041 16.3 194.0 9.34 3.47 0.0074
K F Rainfall 7.79 253 5.1 147 1.3 0.381 89.9 23.8 3.08 2.13 0.0014
BE  BERR Sudace runoff 7.98 3.3 46 1.3 05 0.131 46.0 8.7 547 0.74 0.0133
Brush-grass 4 T 42 % Ground nunoff 7.17 23.2 19.8 0.1 0.8 0.067 72.6 106.8 4.39 1.64 0.0041
AW T K Karst ground water 7.73 46.0 156 1.2 1.0 0.721 55.2 104.9 10.8 3.61 0.0080

B EERATEEFAIBTHENERE, CEEBEMEB R KB T KO MKEHEE
b, X R B F A AE WAEE R W, R 1B, R P EFRER/NIHEF X S0 >K' .Ca®* \HCO;
> Na' \Mg"* .C1" >NO; \NH; > PO;” , T2+ 5 7K M I/MHEFR HCO; >SO2™ .Ca®* > Mg .Cl™ >
K*.Na'.NO; > NH; > PO;” , SiHAMEMEALHER ME YR EH AL E K, HCO, HERBH
hn,soi” WMEHBTM., ABMTKSERNE FARBEAMAM, HEELT K HCO; (Ca™* F1 Mg™* &
BAGESELHASRTHREN, KB/KIERHFE RLE S B P REE K - & 5 1838 % o (8] 6938 i, 3tk
BB ANEME MR, TR, ERTRERESREY  FERRNELERARMEYER, L BEK
Co, BK,—FHEBMTELRAK HCO; &8, 75— FE, MBETERMKN pHE, BE T RBL AL ERS
REES , RHAB®B T KB IERK HCO, TBRAR. HE BHRFARESREREBLE, XHELBE
WS  ARMYREER T KOEEAREAER,
3.2 BTRHEATIFRUMBREZEARM T REFAEOTL
TR AR B R AL S, K B VKR B R & B A 7L W ( Zanthoxylum bungeanum ) . K ¥R ( Pyracantha
floruneana ) \#1% ( Broussonetia papyrifera) ./} 5 3% B& ( Rosa cymosa ) . A B & (Itea ilicifolia ) B 44 F ( Rubus sp.)
S HAHERE M FER IV E (Miscanthus floridulus ) « Hl & 3 ( Heteropogon contortus ) . ¥ % # ( Cynodon
dactylon) FFE (Cyperus sp. ) Fo NR2EBH B SEBH T KA FEER G Mg HERELFH
31.1~117.2 f1 4.56 ~ 58.8 mg-L™' , BB F EER HCO, .SO; , H¥EE /51K 104.9 ~ 301.6 1 21.6 ~ 142.6
mg- L', LA YA 2 X P W 3T 45 5 B b T K AL 2 26 B 1L HCO, - Ca &9 3, /B 3B i B HCO, - Ca- Mg X!l HCO,
SO, — Ca %, 5% X (9 K AL A ME A DL (Han ez ol ., 2001), {HR , AFEEYEE T A5 T KL¥E
HREERE, A AR HAEAEBNEER T Kb G IBELSEFAROOMEFZIANFE
HWEAR(n=6)33121.73%.17.34% F1 16.77% , i Mg’* S BN H R 5.18% .7.82% M 7.95% ; MM
Mo AR NS A BT KD HCO, SR LGB FEBHKFHE 2B HH 52.31% .54.60%
44.18% i SO SBREEFHREN PR 16.69% .14.40% F1 25.11% . 56 B Bl 3 W% 307 45 25 MK I8 K 1
AR EEFEKEE, LEBEMTKES HCO; 1 Ca™ LLEIBA BB, T SO; th6i8A B 3% i, KK
Rk Tk, TR EEFAREBAEYN BEREANEYRABS TR BEERESHHERER
BOXFEARETHFRESRAT KA BN SREH, WRERBEMK, FEXSKEKERZSFH LEST
BAYE B T ABEM T KEHEBRMA B B T FRAE B 4+ 0% b T 7K 0 36 3% 1 M0 5 7K 0 7 & R
R K G T KIS RENTEBEXEL, WHEEERERL T KOALFHR.
HESWEREBN(E) B AE T /KE HCO, .C SREFABERZAIHHFESENEM
¥,M K* NH, SESHFRERRZAFESENAME, AWM T KK HCO, .Ca** K* \NH; SB5#
HEBRAMEEBENHESE, ENNEXERSFHREERETHR, BEFKEZE TR Za58
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Tab.2 Changes of Karst shallow groundwater chemical components

B F¥JE Ion concentration/(mg-L~') HER BHEER ESERE
HE pH Electric  Vegetation Rocky
Vegetation HCO; S0~ c° NO;j PO;” Ca™ Mg* K' NH; Na* conductivity/ coversge  coverage
(uS cm™')  rmate/% rate/ %
7.19 261.1 96.0 1.97 1.96 0.016 5 117.2 18.5 0.13 0.038 0.7 620 90 10
7.27 151.9 64.3 7.64 3.33 0.0085 92.2 4.5 0.25 0.094 1.4 454 80 10
Br?;:lferfed 7.47 250.7 48.0 10.8 3.75 0.0043 104.6 23.6 0.12  0.061 0.8 627 90 10
forest 7.66 270.2 88.8 11.1 14.2 0.0136 88.0 44.4 0.40 0.088 3.0 590 80 20
7.11 301.6 76.8 8.97 12.4 0.0046 108.0 24.1 0.65 0.088 2.2 588 80 20
7.90 178.1 76.8 8.41 10.9 0.0080 77.4 24.4 0.14 0.038 0.2 433 70 30
7.39 250.4 56.6 7.47 7.88 0.0099 55.6 45.0 0.95 0.050 2.1 545 70 20
7.98 188.2 33.6 10.2 11.4 0.0082 62.0 26.4 0.05 0.154 1.2 402 60 50
aﬁ:ﬂﬁk 7.8 172.6 21.6 6.87 149 0.0057 84.0 10.8 0.15 0.242 4.2 461 50 40
forest 7.81 146.7 36.0 8.86 4.48 0.0063 54.0 18.0 0.45 0.088 2.7 338 60 50
8.19 165.3 103.2 8.97 13.8 0.0071 58.0 33.6 0.12  0.055 0.2 384 60 40
7.66 162.3 35.3 3.01 1.45 0.0117 31.1 21.6 2.50 0.116 1.4 260 50 60
7.57 143.9 4.2 7.75 4.06 0.0059 52.0 7.44 8.00 0.229 3.7 331 30 60
7.78 196.1 142.6 10.1 8.60 0.0168 60.0 27.8 0.10 0.055 0.2 463 40 50
W 7.85 154.3 116.8 7.75 12.9 0.0071 52.0 58.8 0.70  0.087 1.0 435 30 70
Brush-grass 7.64 214.8 78.0 8.41 15.8 0.0077 76.1 28.1 0.44 0.091 1.9 488 30 80
7.73 104.9 55.2 10.9 3.61 0.0080 46.0 15.6 1.20 0.721 1.0 296 20 90
8.16 111.0 88.8 6.87 4.70 0.0042 65.0 28.8 10.4 0.121 3.4 260 10 90
£33 EBRMHTARFIRESHESE LEARENAXRY®
Tab.3 Correlation coefficients of ion concentration with vegetation coverage rate or rocky coverage rate
BRI BT Ion
Landscape index HCO; S04~ a- NO; PO~ Cal* Mg* K* NH; Na*
Vegetﬁf:?w%rze rate 0.719™ -0.102 0.192 -0.035 0.227 0.670™ -0.054 -0.606" -0.484" ~0.249
EEREE -0.697™ 0.031 -0.159 0.023 -0.236 -0.683" 0.072  0.545°  0.512" 0. 167

Rocky coverage rate
@ *: P< 0.05; **: P<0.01.

BRI, IR T KA S ISR LB SR I BE , R A R I AR ERBALSE , R T K L BUKE R
RHENBMZEUERYROIBER, AMUBHEEER ERR LR, EME T K \NH, FFRSHE
AT I, W S 4 SR AR B AT AR IR M 32 (RUEE Y16 BRI 2 FUK 53 R IR W 0K LK L 8 AT LASR &
TMIEE R S (R R T BB R R AN B BHE MR T R K AR B, T LU v
REKESRENRE DERASZMEKERENNERER.

4 NG

BT BRESRERNFE THREX/NOHERF R S0;” >K' .Ca¥* \HCO; > Na® \Mg”* .Cl” > NO; |
NH, > PO} , R PEFEEMN K/MHERFN HCO; >S0; .Ca’" > Mg’ .ClI” >K* Na' \NO; > NH; >
PO, MAFESHEE HEYERSEAEEHRABE, HCo, WEHBHM,S0;” WEHABTH. aF
BT ABFHRSRR AL, BEEBTKP HCO; .Ca° M MSENBESEAEE THRER, M

EHRARBEABRML, XM EE SIS

W S0 A PR PR U DA R I AR VR 18 R AR R B B R O 1) BERR, HOA VR L T K R HCO; A Ca’ LA
BB, T SO, WA BN, BAEAERM T KE HCO, (G S REFHBEERZEAFEREN
EMX, MK NH, SRYSFNEZRZ AL R EK AR EH T KK HCO; (Ca™" (K' \NH, RS
EARBEIABAFESENHEXRYE. BMERNERE TR ESREENM, WA T KEEIFRIR AR
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Eﬂﬁﬁo
BEERNBHAREBASHEMERANES, W T RKPIIESENERZESH TR, HCO, ¥R

EHERKEIENBREERF, LKL ¢, HKE K" Mg . BiF HCO; .Ca™" Mg S BBH,EHK
MEREAWMM, EFR—RHGT,ME K SEEM, EBF KB IETRE, S KE PR DUR BPRAE B
B KRBTSR, TLURASE BT KESRENBRERRENFARE BT ESHHEH
%lﬁo

$ £ X W

WEH,FRE, RiBX. 2004 THHAANERYEFEXARKAHESE—LIFRARESENEX N5 . HRFEFRFR, 19(4) :455 - 461

FEH,BHE BFBE. 2003. 2RILARESRANS TN —BFERKLEFES . WIIHEREER, 26(2):201 - 204

BAF,REH, R K. 2003 B BRIEREEABHKCMRAERIENS . PEERE, 22(2):103- 109

#2000, MR AL E BT IET B ERAL BB R

SEE,EFI, 298, 2003 BERHKEKF M BREFKCEFEREGEAR. FHEPMEHR, 16(2):23-26

MET. 2002 BRI EERARKELBSREDEEMA. AP, 38(1):252-255

ME K. 2002b. AH TR SEHTEHRARBEBERFHTR. NAEEFER, 13(5):529-532

£ OB WRE 2000 FAAHBEAATREERADSEARENEFR—L) ADILFRZABRARERNG. PEEH, 22(1):1-
5

SRSFHE. 2003, EHTARRARAE S B (). M St MASEd R

BEE, P K ERES.F. 2004 EFRETAT AR KEROEE—LIRNTE NS KILRIR KR 5573, 13(6) :599 - 603

Andreo B T, Goldscheider N C, Vaditlo I K. 2006. Karst groundwater protection: First application of a Pan-European Approach to vulnerability, hazard and risk
mapping in the Sierra de Libar (Southern Spain) . Sci of The Total Environment, 357(1):54 - 73

Guo HM, Wang Y X. 2005. Geochemical ch istics of shallow ground in Datong basin, northwestern China. Journal of Geochemical Exploration, 87
(3):109 - 120

Han G L, Liu C Q. 2001. Hydrogeochemistry of Wujiang river water in Guizhou Province, China. Chinese Journal of Geochemistry, 22(3): 240 - 248

Hindar A, Richard F W, Nilsen P. 2003. Effects on stream water chemistry and forest vitality after whole-catchment application of dolomite to a forest ecosystem

in southern Norway. Forest Ecology and Management, 180(1 - 3):509 - 525

Lang Y C, Liu C Q, Zhao Z Q, et al. 2006. Geochemistry of surface and ground water in Guiyang, China: Water/rock interaction and pollution in a karst
hydrological system. Applied Geochemistry, 21(6) : 887 -~ 903

Robert J L. 1989 . Measurement methods for soil erosion. Progress in Physical Geography, 20 (2):5-9

Wang Y, Ma T, Luo Z. 2001. G istical and geochemical analysis of surface water leakage into groundwater on a regional scale: a case study in the Liulin
karst system, northwestern China. Journal of Hydrology, 246 (2):223 - 234

(FEHZ THN)


http://www.cqvip.com

