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Ri%&4F £ 4% As, Hg, Cd, Cu,Cr,Pb #= Zn 49 F 3 & & 4 % 4 10.16,0.291,0.52,38.67,83.78,42. 26,
130. 27 mg/kg, &+ Cu,Cd.Cr,Pb A= Zn 6§ F 34 A TR L x5 B A6 13.3%,44.8%,10.6%,15.4% F 13. 9%,
Hg,Cd,Cr AR RAMH T Cu,Zn A T H AT T KM LIEH FM, 245 He 43 REH FIL7.45~7.53
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% 3% . Hg.Cd,Cr,Zn,Cu,Pb,As, He AR R H —F %4, @ RABHEGTFHELEFTEIRB AT EATHH
SR A 2. TP EIFHE)IF1.06, ABHFHEEFTERBUFTFTERATHE> NN 1.54(BF E)F 0.86, ALK
BB ERFTEBESTHRE. O FREELECL.CrFR ZInWELFTERTHRARGETIFRET 42D
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5 DX A, Y VG b DN A s LR B AR R B, 4 AR R A DR 35 1 R AR e A, b Ak =
LR SR 54 F i 6 1 S8 H2 0y . B I Ll ik 5 0 b 20 6 i TR A A AT, R . I = sg St
XA SR iR e b 2 — ., AR AR SR BEME 55, Mo SR R, (b AR R A vk AT Rt
BERRA VKA . VKOKSERR Y . B AU . W B L AR AW . R AR SN DS R T P R 2 XU VR
S, HEZERBMERKATLE, HHME, BRKES, TRV, MEAHE 6 DA, 11 MEpE
B, 34 RER, 49 MHEH SN R A B SR OO RGBS L FE SRR R B RN .
(10 b 5 35300 S (AR A BB L R = R A e R R X 2 — AN B ARG XA SR R A
Pel 2 B AR S IX. 2011 AR AR A% BLPL B B2 R liE & it ik 613. 2 5 AN, 2012 AF B 1R UR R Rl ik
757,21 J3 USRS R A A5 L BE RS BRI B B 1K A0 ) i TR S B AR G SRR
L5 RIS L ATRL L AR RN A A RO AE T R S L PR SR AR 2O B, AR VE S Bl 2002 4R 29 50 t/d TR
2007 445 70 t/d, F] 2011 4E N &35 130 t/d.
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2012 4F 5 J . 75 E M 1 LR EF AN SR 4 U W b AT SRR O AR AR B A R K AN L Al B
JEUSE S AN AN AR R PR DXORRE e D St e BT 1 o 0 TE R0 2 9% R 35 5 30 T Ml 3R B 35 5 i 6 o B
A b (1 it B 5 B L SRR, AERE M BT IT (I PR B 2Y 150 m) . SRR R UEE 30 52 A AR 100 b B A 8RS I B
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L P, SRR RS Y AT TS YRR C A RS U SN s S, AR ¢ RS YL b I SR B v
AR SCHEIE AT AR X R BT 1 — bR N TEM RS s P o<<1.0, FR EHERZIGY, 1. 0<P, <
2.0 HFEIGY, 2.0<P,<<3.0 AHi5Ye, P,>3.0 NEIGYUY. Py N FAE A (U X380 F1 A 70 K 19 4 #F
BBV YARGE P MFFE S I 4 8 e RIS e i85 PN RSN AR G Y -1
(B, — Mok L SR I YR N 5 DEH, Pu<<0. 7T H LR, 0. T7<Pu<<1.0 NERH, 1. 0<Py<
2.0 AERTGY, 2. 0<P,<<3.0 AHI5Y, P, =3.0 NEIGHR!,

2) V5P fa 1 B0k, I LATEA X B0 4 & 2P 8 4 J B A L R A, R B 45 A T 4 XS G i) T R R
[ a g R Y N TN 51 B S D RER A - i o RN W
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AP H TR S E: PL, N3 — S5 e AR R 0 RN ITTR WA E Plizone R 3P X5
YeAFTIR B, m R RAE SR T5 g A far 48 80— Mo 4 D5, PL,<<1.0 JEi54, 1. 0<PL,<<
2.0 FHETG YL, 2. 0<XPL,<3.0 Nigi5Ye, PL,=3.0 JMomis e,
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3 #R5WR
3.1 RHEFESNNLIEESERNE
3.1.1 #m#HmEHNLETLBEITHEN YA

B H7-01, D1 i1 D6 4b, BF58IX HARE AR LI As S RGBT iAo £ 5E - 2);
IRGREFIX AR () Heg & it 735 58 M 7. 45~7.53 f%; H1,H7-01 1 H7-02 1y Cd & & 9] & it
Xof BRAFE N 5ol . HAR & AR IR A FE R BRAE 598 S0 /9 22 AR/ s BR H2,H4,D3,D4 F1 D7 1y Cu & &A%
TSI, HARESN Co BB SE; B4 SHEMBESREMM AR Cr S 8JTH R, HA
S Cr ity Tl H4,HS M1 D5 M Pb & i m T 5, HARF ST 5 E; H4,D4 F1 D5
) Zn SEETE=ME, EAEAYSTERME. &40, MRXSHELAYBH T AR ESE TR BRNE
s 3% Uk B i 6 2h R BOIF Y X 45 Sl BT A i I T OR AR A R K

R IXIRARE T E 4R As. Hg, Cd, Cu, Cr, Pb fl Zn (93 & & 4 % H 10.16,0. 291,0. 52, 38. 67,
83.78,42.26,130. 27 mg/kg, X FEAEAY & 44 13. 38,0. 269,0. 11,29. 04,79. 41,27. 93,93. 53 mg/kg,
FR T As Fl Hg 5b, IRAFEH Cu,Cd, Cr, Pb Fl Zn A F- 34 & &bl b X IEAEAY 13. 300,44, 8%6,10. 6% ,15. 4%
13,90, Hi 155 4 SRS As Fl Heg & 8 XK T XA, 5 SHEMIIEG M He, Cr M Zn 195 &
B IS X IR, 6 5 AR T BRAE ) As, Cu, Cr F it B B & TIR A AL, 7-01 S A AR He & T
BAEFE. Bl 1%, 45,55, 6 5 7-01 SHMIEGFAX A TILE SETR S RSN EEHH
S 1S4 SRR A R R BUK, FEMAKR RS R He Al As B4 TiEB ML ; 5
SR TR R, RV S OGEE R  ZAT, TN BRAE AR LU IR A AR AT, 2 B S L SR LA
K sh Py 2 B 52 A, S Yo T 6 5 A0 X R M ST AR T X, ) PRI A A i AN A T B . &
WA ZEESEITYE; 7-01 5 S RAEHAE B K AR AR, TR A A b Dk B 0 5 ) PR b - 38 v R o
SHRLZ, He &R, HESh @ e e & &5 Pb Wk 2 IEA XY, SHOG AR He A
Pb & B &, B, RIS S MU T R R Z Ty, R A R R
3.2 tESEEFTLTNRLILE
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Cu,Cr,Pb Fl Zn By HLI5 Y 7 Y R BUONIR A FE & T XTI AL, He 3005 Je g S ot 1, b He iy
TG Y e B Kol 3.6, J@ THEIGY, HRFESAHWE TRIGEEDIEY; B HT BEIEY . D6 i Yesh,
HARRES YR Z As 5y BRFEML 1.4.6 4b, HAFEHL As A9 BTG Yo 48 B3 R BOMIR SRR T X BAE; B
FEAHL, H7-02 @53 H7-01 i el , HpRrEm¥ks Cd /5y, Bk 7HH 3,5.6, HARFER Cd
1075 Yo A B 14 SR B R R A v 6 BB, TR A RR I T e HR B X BRRE 1 4~20 %, Bk 2 % 4 SRR DL SR
BD7 R3Z Culgyesh, HAaM A2 3 Cuiisye. Bk H1, D6 Fl 5 5 7-02 HEEEETG YA, HARRE Sk

Cris4. Pb s e R R M . HS HEI5Y:, H1,H2,H4,D4-01,D5 F1 D7-01 M54, HAeRE SR
S, bR 4 SR, D3, D6 il D7 K52 Zn V5 YA, HAKRE S rh & B 5 Y.

NG 2545 15 Y AR KR . AE s H7-02 V5 YRR i ™ 8, kg H1 M HS, ZER 15 AR BIH KT 3.
HEGY, He i, ARG SN RIG YL BREE A D3 Hl D4-01 R g ok, HoA 0 IREE f 35 0 4%
YR E Y. B 2 S5 4-02 SAEHLAN , JLARRE MR SRR 075 YR B T IRAE. IR ARSI R A TS
P ARHCH 2.7, N EETG Y s X IR ZE A TS YeAe B 1. 54, B RIS Y. ULBNR A A2 IS YR = T
HRRE, 0 B0 W] A2 il Ui 6 30 4 TR, - 8T 4 Jm i e B B o ™
SEARH - X{EARED
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H2 SHMBEARMWBEEIBESCESE
3.2.2 TG ATIEEIEN

5% IX i 8 75 G R A0S Yo R AR B/IMR R 2 8k He . Cd, Cr, Zn, Cu, Pb, As( 1). % #% 41 Hg 1
I RERPIRT 3, MW RTE Y Bk D6 hikis gy, H7-01,D1 R BTG Yok, HARSH SR As ¥TI5
Yoy HILH7 Rtksmis Y, H5,D3,D5 Ao G I, HARFE ¥R Z Cd 5 H7-01.D6 Ruiis g, H3,
H4,D3,D4 fl D7 K% Cuig i, HARSYE PTG Y Bk 4 SFEHA Cr 755 4h, HAR SN
TS Y s BR HS iRTs g, HA.DS A EETS Yebh, HAR &M A Pb B8 TET5 44 B 4 S AR D3,D6, D7
RTCTE Y, H1 HsRys Jedh . HARAFE AN Zn ¥ R BTG 4.

TG G AT PR B, TR A RS TS e B R B/MR KRB . H1,H7-02, H7-01, H5, H2, H3, H6,
Ha; H1 35 R B IR™ H, ShsRis g Ha f H6 oI5 4 KRR AR S N E G Y. Br D3,D4,D7 Ti5
Yehb, HoA g BEAE S 8 p Vs 4L, B 4-01 5. 5 5 6 Skt IR TS R E R FIR G AR, HAR&FEH
YR A e T Yo A 3 BT . O XRS5 B s U (R far 4R 85 1. 06, X BREE TS YL 5 fif 45 80k 0. 86, BRI AR5 IX.
TR G AR I B R 0 Y R B v 1 0 JRORE At U8 TR 90 T M0 0 3 AR 5 X M 4 R Vs e ™
3.2.3 ARRFH T ELERILEK

+ T 4 R 0 IS G AR BN R B /MK IR E B R - He,Cd,Pb,Zn,Cu,Cr, As, IR L5515 Y48 5k
RN G5 B BFSE X 75 Ye Fe B B R B 5 s, H7-02 75 YL 3 e ™ i, 2 H1 M HS; f s i5 e
RENKE/PMMERER K. Hg,Cd.Cr.Zn,Cu,Pb, As; 155 G faf 55 500 PR 45 0 . &R 5 0975 Y FE ) ok



% 6 4

N

s

WS AR LR E LR TR RS R Y

WIS BE LIS, Hl 5 BRE R &, HRE H7-02. 2 FIIEM 4R BR . He,Pb Ml Cr BTEMN 45 5K 2% R

Ko WHEE 15 Y18 BOPAN 25 R 0015 YL e BE o T 15 e SR 48 . — 2 b T PIRPPRAN D7 TR B B

b 5L
[ES

{ELAY 22 53

TR T NGB SR T e AR BT T i vk B T Y 0o MR A Y 5, AN 45 R A2 B R KA Y
AR, J3 50 TG SR VA AR EAS [ AR S B 2 Fh SRR TR

R1 BHAELESHITINGR
R I f E R e E T B 15 e RO e B A
45 Pao Puw Peo Pww Pwo Povw Paw P CF(ro CFg CFco CFcw CFo CFyy CF(zy, PL,;
H1 0.69 2.41 5.92 1.23 1.38 1.22 2.16 4.45 0.62 9.81 9.55 1.39 1.91 0.84 2.22 2.25
H2 0.92 1.48 0.44 0.71 0.76 1.21 1.00 1.24 0.83 6.02 0.71 0.81 1.05 0.83 1.03 1. 14
H3 0. 54 1.73  0.55 1. 11 0. 94 0.38 1. 02 1. 38 0.49 7.02  0.89 1.25 1.29  0.26 1. 04 1. 04
H4-01 0.15 1.02 0.54 0.03 0.17 1.74 0.12 1.29 0.14 4.15 0.8 0.03 0.23 1.20 0.12 0.34
H4-02 0.24 1.05 0.61 0.14 0.14 1.81 0.10 1.35 0.22 4.25 0.98 0.15 0.19 1.25 0.10  0.45
H5 0.61 1.23  0.63 1.62 1.19  4.26 1.60  3.22 0.55 5.01 1. 01 1.83 1. 64 2.94 1. 64 1.70
H6 0.13 3.16 0.47 1.02 0.88 0.08 1.04 2.34 0.12 12.85 0.75 1.16 1.22 0.05 1.07 0.71
H7-01 1.21 1.75  2.36  2.01 1.05  0.42 1.59 1. 97 1.09 7.13 3.81 2.28 1.45  0.29 1.63 1.73
H7-02 1.08 2.68 9.65 1.00  1.09 0.28 1.90 7.05 0.97 10.89 15.56 1. 13 1.51  0.19 1. 95 1. 95
D1 1.14  2.70 0.57 1.25 0.98 0.36 1.17 2.08 1.03 10.98 0.91 1.42 1.36 0.25 1.20 1.29
D2 0.87 1.68 0.29 0.93 0.81 0.93 1.10 1.36 0.78 6.83 0.46 1.05 1.12 0.64 1.12 1.11
D3 0.09 1.00  0.65 0.17 0.77 0.57 0.93 0.82 0.08  4.07 1.04 0.19 1.06 0.39 0.95 0.59
D4-01  0.61 1.25 0.37 0.10 0.13 1. 01 0.12  0.96 0.55 5.09 0.60 0.12 0.18 0.70 0.13 0.44
D4-02 0.54 2.37 0.41 0.03 0.15 1.00  0.11 1. 74 0.49 9.65 0.65 0.03 0.21 0.69 0.12 0.40
D5 0.57 2.21 0.81 1. 66 1.30  1.91 1. 81 1. 87 0.51 8.97 1. 31 1. 88 1.79 1. 31 1. 85 1.75
D6 2.50 1.49  0.61 1. 81 1.13  0.11 0.95 1. 97 2.26  6.04 0.98 2.05 1.56  0.07 0.97 1. 17
D7-01 0.63 2.41 0.57 0.54 0.91 1.17  0.64 1.84 0.57 9.78 0.92 0.61 1.25 0.80 0.66 1. 11
D7-02  0.73 1.60 0.47  0.17 1.03 0.33 0.76 1. 24 0.66 6.50 0.75 0.20 1.42  0.23 0.78 0.77
3.3 TEESENXRIE
R IX S Z 3 T AR E S BITR MGG, Hrh He 15 Yed i)™ & ; 1RG5 QAR o T X B,

FEA HT7-02 1 HY V5 Yedi/™ H. REZ R T HRIIRE He dFA R0 FZR A, RS shimia 7 3
t Hg BG4, H7 A0 T @ AR A B 55 . H1 A TN W, RIS Z . 23 THRBEE R

XPF Y X 4 Jm & AT P A E AT, SR BR (R 2), Cu-As,Cd-Zn Z R HA B EIEMHEX R,
Cu-Cr,Cu-Zn,Cr-Zn Z [A] B AW B3 IEAOCOCR, HIETE 4 )8 o0 2 2 0] 19 1 3 1E A0 OCPE Ul A 76 & 4 )8 ot

RUUHRB R frp, XS H SRITRAET T M FE I RE
REAHIR] . R ULWIAE A AR A% T 4 )8 o R Z 0] H A B HE 85 D) i A e

®2 IEESESEREXESN

1B M DR e, b aT LA B EE 4 R A ok R AT

Wi RIS IX 4 J JT R Cu,
Cr,Zn "] fEJ& T [7] — {5 Qe ok U, W1 AE 32 2k JEUIR 0% 0 20 0 A 3% 77 2R 0 [ 0R B 90095 3% R L Bl o
L IR AR

As Hg Cd Cu Cr Pb Zn
As 1
Hg 0.01 1
Cd 0.13 0.41 1
Cu 0.546" 0. 30 0.17 1
Cr 0.33 0. 46 0. 36 0.710"" 1
Pb —0. 27 —0.35 —0.15 0.12 0. 04 1
Zn 0.17 0. 46 0.620" 0.699"" 0.863"" 0.13 1

e ox 18 p<C0. 05 KFCRUMD L RFMK: » « 72 p<T0. 01 KF U - 8 FARK.
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4 & it

D RIEE N A FEAR XS FEANEEESE S EBA T ARBRENH K. FRXKIEGHETESE
As,Hg,Cd,Cu,Cr,Pb 1 Zn B9 F ¥ & & 4 %M 10.16,0.291,0.52,38. 67,83. 78,42. 26, 130. 27 mg/kg,
X FRAE RS2 A &k 13.38,0.269,0.11,29.04,79.41,27.93,93.53 mg/kg, 1B EFH Cu,Cd, Cr. Pb
H Zn B2 & BB X BERE 13, 390,44, 8% ,10. 6% ,15. 4% F1 13. 9% , J i sh S 2 HF 95 X+ h
Hg,Cd,Cr DL KR A LRI Cu, Zn 1 & & 3k 7 3 PO 3838 5o, Horp & FE b He & it 15
FH 7.45~7. 53 .

2) FRWET PR, StIX R E SR Yk ™ . I E SR A RIS Y R BN R B /IMER R R
H7: Hg.Cd.Pb.Zn,Cu,Cr,As; JRIFIE SN SRR X HHEZF He 155, KZHFEEZE T Cu.Pb.Zn )
H, DB SR Z As,Cd 150 REBMERIRGHEZ 21 Cd, Cu, Cr, Pb Fl Zn By 75 Y 72 B & T X BEAE.
NG 2545 75 Y AR KR . AF 8 H7-02 V5 Y BB ™ 8, FLUJ2: H1 R H5, ¥ @Y WA ST
LA TT YR ECH 2.7, BT Y XHIRREELE A TS AR EOCh 1. 54, JR TR, R K mis 2505
YL M BRI R B N . Hg,Cd,Cr.Zn,Cu,Pb, As. INI5 4 A 4550 H . RS AL S 075 Jefe i s &
R FEM N . H1,H7-02,H7-01,H5, H2, H3, H6, H4; HI j5 YL 8 & & &, M5 Yy; H4 FI H6 I
HY HRRAGH S R WA R 850N 1. 06, T 0 RIS 34 7 far 15 50 0. 86.

3D MRAXSHLAHZH T ARESBCRENGY, Hh He is Y ™, REEH T TRITERE
Hg #EA 3R F 8RR, IRIEE Sh 1 L3 b He #9759, DF5E X HE & JE Cu, Cr F1 Zn #1932 235 4L P ]
R 2 e U7 17 20 R AR 0 7 AR A [ A 3 T .
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Impact of Tourist Activities on Heavy Metal Pollution
of Soil in the Shangri-La Scenic Area

TAN Xiao-ai, WANG Ping, ZOU Ya-ping, FAN Ya

College of Tourism and Geography Science, Yunnan Normal University , Kunming Yunnan 650500, China

Abstract: In order to reveal the impact of tourist activities on heavy metal pollution of soil in the Shangri-
La scenic area, we determined the heavy metal contents of soil samples. Then, we combined correlation a-
nalysis with the Nemerow multi-factor index method and pollution load index to track the sources of pollu-
tion and to evaluate the characteristics of heavy metal pollution. The results showed that the average con-
tents of As, Hg, Cd, Cu, Cr, Pb and Zn of the mixed soil samples in the Shangri-L.a scenic area were
10.16, 0.291, 0.52, 38.67, 83.78, 42.26 and 130. 27 mg/kg., respectively and that the average contents
of Cu, Cd, Cr, Pb and Zn in the mixed samples were 13. 3%, 44.8 %, 10.6%, 15.4% and 13. 9% higher
than in the control samples. Besides, the contents of Cd, Hg and Cr of each sample and the contents of Cu
and Zn of the mixed samples in the study area were higher than the background values of these elements in
the soil of Diging Prefecture, and Hg content of the soil collected at various sampling sites exceeded the
background value by 7. 45~7. 53 times. Single pollution index for the performance of heavy metals was in
the order of Hg=>Cd>Pb>Zn>Cu>Cr>As. The Nemerow multi-factor index of the mixed samples was
2.7, which belongs to “moderate pollution”, and their pollution load index was 1. 06, while those of the
control samples were 1. 54 (light pollution) and 0. 86, respectively, indicating that the composite samples
of the study area represented a more serious degree of contamination than the control samples. The main
sources of the heavy metals Cu, Cr, and Zn in the study area may be solid waste generated by tourist activ-
ities and domestic refuse, such as plastics, glass, foam and toilet paper. Dry and wet deposition was the
main pathway of Hg into the soil. Tourist activities intensified Hg contamination of the soil.

Key words: tourist activity; heavy metal pollution of soil; Shangri-La scenic area
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