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Impacts of tourist activities on components, properties and heavy metal pollution

of soils in the Songshan scenic area
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Abstract; The mixed soil samples were collected at the main tourist sites with different altitude such as Songyang College,
Laomu Cave, Stone Ship and Tianye Temple along the mountain-climbing path of the Songshan scenic area, Henan
province. At the same time, the control soil samples were collected at the sites 200 m away from the scenic sites , where the
impacts of tourist activities on soils are very weak. Total chemical composition of soil clay, physicochemical properties, and
the concentration of heavy metals (Cu,Zn,Pb,Ni,Cd and Cr) in soils were measured for the prepared soil samples, using
the common methods offered by the Institute of Soil Science, CAS, Nanjing, and the standard methods of China. The
results show that tourist activities have a substantial impact on the soils in the Songshan scenic area. Compared with the
control soil samples, scenic soil samples have following characteristics: (1) Soil clay contents in the scenic samples are
higher, soil textures are heavier, soils are relative solider and more dry, root densities in soil surface layer are smaller, soil
colors are lighter than that of in the control samples. (2) Cation exchange capacities ( CEC) in the scenic samples are

smaller, base saturation percentages ( BSP) and pH values are higher than that of in the control samples. (3)Soil organic
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matter (SOM) and available nutrients (K,N,P) in the scenic samples are less than that of in the control samples. (4)
The concentrations of Ca0 in clay part of the scenic samples are much higher, the Si0O, and silica-sesquioxide ratios ( Saf)
are smaller than that of in the control samples. The “pseudo weathering eluviations” occur in the scenic samples, not in the
control samples. (5) The concentrations of most heavy metals in the scenic samples are higher than that of the background
values of the brown soils and the cinnamom soils in China, and that of in the control samples. Cu and Ni in the scenic
samples were not polluted based on the first reference values for soil pollution specified in the GB15618-1995, but the
others were polluted from medium to heavy degrees. The pollution order of the heavy metals in the scenic samples is Zn >
Pb > Cd > Cr, and the pollution order of the scenic spots studied is Songyang Collage > Laomu Cave > Tianye Temple >
Stone Ship.

Key Words: The Songshan scenic area; tourist activity; soil component; soil property; Pollution of soil heavy metals
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HE—MEFE SRR X 2001 4 E - YRR v E R E R MR 2004 EEEA B R SCHS
s it BT A . JBgE, 1978 4 1L KR 4% ME X SEHAR AN R 3. 1 5 AR, B 2004 4EE Bi5238 7
AR, 2005 4EJ 2% 400 J5 AWK

B R X R R XA IR RS RE LR XA T A R, RAE% L L XUR
R(UTHHFELRER), SILERXKEERSEE 1000 m b b, By RRkiIE (K 1494 m) , NEIEEE
AR AR U S35 2 7 FE 5 Bt L BT B\ A S B P B BRI RS SR A (B 1), ¥R 1000
m Pk s i, 3BT 50 ~ 60° 2 i), Atk BT i B PR A S, R, M 3% 1K 500
~1000 m JPfiLLI FEBE , AR IR EA TR AT A &, W Z7E 30° LT, L ERE mEEEE K, &l
BX RS KSR, B, %R 1200 m U TR TFERS, U R T RS, BEHHEE
35 (MR 370.7 m) WA, 4E SR 14. 2°C  ERK B 563 mm, EE LSS0 (¥ 1178.4 m) W, Bk
SEAERA B 9. 5CH 824. 7 mm,, FEBEA TIEE T EME MBI R, B EEENL TRV B0E
SRR L BRI (X8R 600 m LIT ) B R 14T IR SEAHE (IR 600 ~900m) | 3f-7& - it
AR (3R 900 m L ) P,
2 MBS HE
2.1 BERRE

2005 4E 7 B, 5 L I ARIAER L Bk, MR ARV SR LB AR [ 75 B it A R R R TR TR
UL HRETE SHRGE 5 Ao Bt IR R A, AR (A ] #7) SBEE BB E5R. GRS
i & BARER R A RIS SR L 1, AR ANEE PR R ELIEERE (0 ~15
cm) B 30 AN B HTEAME A, H U BT S RS R E | kg ZAWRAH M. £ MXHEAEE D FR)
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Table1 Location of the scenic samples and the tourist activities in the Songshan scenic area

W=N ¥ g J] 4
e R BRER WA BEMUBE - REER
Location of Height above i . Relative quantity Joss sticks i
Code : Motor vehicle arriving i i Soil use
sample site sea level (m) of tourists burning
TIAE KA AEES,
. BEREL
5 Ll 455 Cement highway and large + + + + G Nothing 1£3% Parterre
Songyang college ) .
parking lot in front the door,
more motor vehicles
TTRUA 14 5 2 B8 3% F/ME
SR 9, "REHED
1, 715 Simply-built highway and small + + + JRE Frequency  FIF Lawn
Laomu cave . .
parking lot in front the door,
less motor vehicles
¥ay REAREIS ) -
5 Stone ship 230 No motor vehicle A 7 Nothing #£35 Parterre
A i%ﬁ 1490 ﬁ$$§ﬁ@]ﬁ + $5 % Frequency B IF Lawn
Tianye temple No motor vehicle

2.2 &SRB

LS, ST EERRT HH ARG T RERHHRER, 2HEE 2 om B, #HEK 2 mm
FERIERA, A P, — B FAE 1SR AT, 5 — By — P BT , 2 2F0EE 1 mm JB
Jed IR A RIE . BJE 1 mm HRFESRE, AP GBEL 5 g  HISIEBTABTE, 8
Z &R 0. 149 mm RS, AR EL B ST ENE,
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TIEFRAL A BT R AR A SR, TRESRESBNERFLR-MR-ARAR-SERNY
ARG ARHFNR, ke RTEERtERELe R, DENIRERARSE, pH ARAitk,
CEC Fil NH,OAc(pH = 7)3c#eik, SOM FIRBMRA AR, M@ RAMMAY Bk ikik , Ea B A NalHCO, %
R-SESAPL I Grs AT A NH, OAc B4R M KB, Sio, S BAERE, ALO, & & AR BRK
EDTA 783, TiO, & & Fid &R ik, Fe, 0, ,MnO, ,CaO Fil MgO & £ F R Tk i35, K, 0 A1 Na,O
HRAKEEEER™ , 14 CuZn Cr f1 Ni &8 F AAS ¥, Pb #l Cd & 88 GF-AAS ¥, HHMIEEE
A AA-6601F B TR/ 66 H 6400 B K 48 96 B3, 754 B2 4h-H] 406 % B3t pHS- 3B 2% % pH
I PD BUSURI AN . ZEMSE AR R, I R i 25 ERE R ATRE A IR B R AT R B
3 ZR5it
3.1 ks shsg LR YIE% IR I R

Bl X R SRR R R 32 2, iR 2 WA, B AR R B R 2 R B
B TR D Ab, 5 SR BRL S B R 2 B T A B X BRRE , BB . X 502N % AT 45 5
", BRARERSETH N 47.88 g-kg™', TS NIE L WXt A FR S BN 36. 20
g-kg™' B DO A, HAK L . X T E R RIER S SO B RS T R E S
SRARERA . BATENEEEUC BT BARD, TR TR T I R BN 1R
ARZ, HKBHMBR, X5EEPMRNSERER—FHC 25 HERTEREEKMIBRES, M
BWoR, LA RIE, KD T BB, mTRATEAET AR IEY, B PR IEEE KR8
A BN BAR, A VUR AL R E, LA RAFEAE i3 LR MBI SR A, BT UL 330 (48 LA
IR B o R B — e, B TR T ARSI A LRk E A, Xt R L ks X, s,

F2 BUSRKRARSYRETEWEERILE
Table 2 Soil physical characters of the scenic samples and the control samples in the Songshan scenic area

ke i g A Bk Ijig:
Sand Silt Clay Texture

(gkg™')  (g'kg™)  (gkg™!)

Fedh S REE KR EWRER EERE(TS)
Sample Code  Hardness  Moisture  Plant root  Soil color (dry)

BAEER I #Loose FET Dry 42A few 5,Y7/4( kel 706. 51 248.30 45.19 3+ Loam
Light yellow)
Scenic L, EHud BFDy bFew Lo 4(ERRR 741.25 211.54 47.22 B+ Loam
Shallow light yellow)
sample J; ‘B Hard FT Dry B4 Few SY8/4( &Y&ﬁ 655.17 292.10 52.73 3+ Loam
Shallow light yellow)
, X 5Y8/3( ik
I B Hard T Dy #R/ Few Shallow light yellow) 521.21 432.41 46.38 3+ Loam
ot BERE S D, #% Loose i Moist £ Many IO,YR 6/3 (WA 725.49 229.76 44.75 DR
Thick yellow-orange ) Sandy loam
Control D, #% Loose i Moist £ Many 2.5V 1/2(RR 690. 55 279.35 30.10 DRE
Grey-yellow) Sandy loam
sample D, #% Loose i Moist £ Many IO,YR 6/3 (W5 639. 89 341.94 17.87 DRE
Thick yellow-orange ) Sandy loam
D, #% Loose i Moist £ Many IO,YR 6/3 (WA 553.51 394.42 52.07 Bt
Thick yellow-orange ) Loam

3.2 HRUWEE 3T LA M R R

B LR X R AR R L A M R A LB L3R 30 3% 3 WTLAE Y, AR pH K TR B
Hoxt RERE , ELREE YRR B, W i 2 SR BWT R, W pH(H,0) R E, B A FH N 7.33, &
s HRBEE R 5. 79, BB, X—851E 530 ASck ™ A g5 A — 3, TS5 SO R iR ke
Ko RTHEBERR,EEXIVET HERETHERKIE. MNRARERE(F3), RAKNHET#H
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8 (CEC) #/T o B iR IR A, T s e A0 B8 ( BSP) s R T H X B, 5 siFE CEC Al BSP i) P33 {H 53
159.78 ¢ mol( + )-kg ™" F1269.22% , Tii Xt HEAESF 514 20. 50 cmol ( + )-kg ' F161.35% , SXELBE—BIAE T
ARG I IE W

£3 BUSRRAENMNEREIECSERTZSRE

Table 3 Soil chemical characters and nutrients of the scenic samples and the control samples in the Songshan scenic area

pH B FE4Y Available nutrients (mg-kg ')
B 49 AR WA N B P gk RISRE HERE
Sample Code H,O0 KCl 1 Alkali-hydrolyzable Available Available 1
(grke™) nitrogen phosphorus potassium (cmol(+) ~kg™") (%)
BEER L 7.18 6.14 20.38 11.35 2.76 232.28 7.78 374.78
Scenic 1 7.31 6.25 16.53 14.00 1.55 110.85 9.49 276.34
sample I3 7.45 6.43 13.72 24.28 2.15 236.39 7.85 287.78
1y 7.36 6.32 18.46 27.98 0.81 179.50 14.02 137.96
SE34 Average 7.33 6.29 17.27 19.40 1.81 189.76 9.78 269.22
InfEE SD 0.11 0.12 2.84 7.99 0.83 58.63 2.93 97.92
TREBCY (%) 1.54 1.94 16.46 41.17 45.87 30.90 29.96 36.37
SRS Dy 6.31 5.96 20.53 29.00 4.58 195.58 18.97 62.67
Control D, 5.82 4.60 29.12 42.00 7.16 117.09 22.65 50.35
sample D, 5.45 4.26 35.70 52.56 7.16 307.79 18.02 65.33
D, 5.56 4.23 29.05 80.26 1.23 276.83 22.34 67.03
SE34 Average 5.79 4.76 28.60 50.96 5.03 224.32 20.50 61.35
InfEE SD 0.38 0.82 6.22 21.78 2.81 85.73 2.35 7.55
TREBCY (%) 6.62 17.13 21.74 42.75 55.87 38.22 11.44 12.30

HREEARREEWEREZTEN . 8%, SRS TS LB, —p k8 A8 (A KRk
RS BERIRX, 13 pH EF, SRIBIREMMEHY 75T 458 38, F§ NH,OAc(pH = 7) X#:
I E R R A A S 100% , TEATBE H, R AR EMEREL T 100%, XFESBH,
AP EARENEMEA KR, CEC LR LIERAE LRFHMHAEF AR, M7ERX 14 CEC g
AR, B R BB Ca® " BEACHE RS, 3 rP B A K BOR VA R4 Ca® ", AT SR St A0
At 100% . BN, J, BAcHE K \Na* .Ca®* F1 Mg®* B& B354 0.34.0.47.14.91 F12.28 cmol ( + )-kg™" X
Ca’* & —Th it T B CEC(14.02 cmol( +)-kg™") , AT HEBAMAE LD 137.96% . HWK, RRAE
ERERREBNERD, UREEAOHSRNAEE K P ESKENEEE T, ENNBIE R B R
X 13 BSP 1 pH F+5, %=, B TRXMEEGEEIEE, LERE, KL RANE, TEAVNEIE TR,
FELEANRIBWD, Uo7 —ERE e pH EF, B3R 3 BT LUES, = &AHFH pH ZHA K, pH
(H,0) F1 pH(KCD) F 2 F REU 53 310 0. 11% F1 0. 12% , 3FHRFER 1 WTLUR AN T 458 BRI A FE N
pH MR REA 225, EiIFR MG O T RRRE 1 2 e, st s A s R X 148 pH L
AEEFEHE, SR, 3R pH FEEIR S B I8 EiE 8K, pH(H,0) #1 pH(KCI) K738 7 R 7
$56.62%F1 17.13% ,imiB it Ft sk . B B A B JL P A SZ AR TS s s , M08 = 8 K, BB 181K
FE LT, BEKE I, TS /AR, 138 pH 2B E, BT LLGE BRI R4S i = AU X IR
Z i) pH Z1EE 2 g g, ®t pH(H,0) k¥4, ], & il D,0.87,], & D,1.80,

3.3 ikl s AR S R

B J A D AP S BH LN HAR AN ANRSES/ DT HMEME BN RE(RI) . RARHE
APREE &8N 17.27 g-kg ™'  SHREEAVRFETE N 28.60 g-kg™' o XEE NRKX HIEZHRIETE 318
mal SR Z , b TE A4 T B0 I , A e i I R B 08, A PR B T R 1K, AL A e &
. 5HEANEMAM, R AHENBAR MRS S EHRTHMREN RS R INERHSERT D,
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S, TR SRR & B BAR T HAR B BB X IR AL (2 3) o B0, B A RO M AR R 2 & B AUH
YT A REER) 38.07% , EARBET- 35 & B QU S T X B AERY 35.38% , X T MR & BA% ., T IEHR S K
ST BREME, HIRAUGF MDD BRI LR AR, KRR HEERF S TR THER . X—&51)
ZH WG R BRSSP T RS BET D EE, TR E M BRER % L
HEANZS , PR R 722 KBRS AR IR FF A SR B o
3.4 RIS ST L ERRL AL 4 R B

BX BRI IR ARG EER BNER . BRI NR AR Ca0,ALO, Ml Na,0 S B AL
T T L B X R RE, T SiO, \Fe, 0,1 MgO & BAK T E T B4R, Horb LA Si0, F1 CaO F922 BIE WA B (3
4), FAPESIOHETFH N 499. 16 g-kg ™', T AF AL N 551. 78 g-kg™'s B Ak CaO & &% 54. 81
gkg ™ X HEAE TR &8 0 21.89 g-kg™' s XTI CaO WER, RERER SERIEPREG KM
IKIRELTE 1SRRG o B AUPERORESE 2 (Sa) JRERKER (Sf) FIRESE k3R (Saf) #/NTF IR BB AR, B AEHY
Saf (#5120 2. 51, Xt BERE N 2. 86, MR 13w 4 KL BEE , HHOA /R R BGRZ, Sh & B/ g
B, B AT R R B SRR R R 34T, AL R S AR, Saf BRAR/IN, TR, B HERY Saf BAR/N T3
BE B H CaO 1 Na,O B&BHIE TXHEAE, pH W RERREZ, 0P 5 LR HEE R ME T EIHTE
ARG R, B THRkIFE ShA B X TR T RBHE S HBHYR, AT T AR HRNTE RS R, @
X+ Si0, & BAIXTE A, Saf FHe, B, 5 AR Saf /NT 0t BRREH R AE DB 52 & - kv V3B T 0ot IR
B, EABRAA R A IR LR B 8 T R . X L A I B — R BRSR, T AR “ MRk 7 R
%:" N

F4 BUSKRASHEMNRETEMENLSEAR

Table 4 Total chemical composition of soil clay in the scenic samples and the control samples in the Songshan scenic area

RBER He 38R b2 40 R, Chemical composition of soil clay (g-kg™!)

Sample Code Sio, Fe, 0, Ca0 MgO K,0 Na,0 ALO, Sa St Saf
BEES I, 491.23 97.15 80.04 41.52 33.19 5.18 246.39 3.38 13.43 2.7
Scenic 1, 493.64 98.87 42.59 33.47 30.13 4.26 292.74 2.87 13.27 2.36
sample Is 500.39 99.38 58.53 16.59 34.47 6.17 280. 14 3.03 13.45 2.48
A 511.36 101.13 38.09 24.56 22.40 10.48 287.90 3.02 13.52 2.47

SE5 Average 499.16 99.13 54.81 29.04 30.05 6.52 276.79 3.08 13.42 2.51
iniEE SD 9.01 1.64 18.97 10.81 5.41 2.75 20.92 0.22 0.11 0.15
TRERBCv (%) 1.81 1.65 34.60 37.22 18.02 42.18 7.56 7.03 0.79 5.87
T HRRE S D, 562.48 106.93 24.41 44.91 29.63 3.26 270.04 3.53 13.99 2.83
Control D, 542.80 94.05 19.94 30.01 34.13 3.87 284.85 3.24 15.34 2.68
sample D, 574.05 104.13 29.87 34.02 33.64 1.81 251.34 3.89 14.72 3.07
D, 527.79 101.29 13.33 40.85 28.02 4.14 251.02 3.58 13.97 2.84

SE5 Average 551.78 101. 60 21.89 37.45 31.36 3.27 264.31 3.56 14.51 2.86
iniEE SD 20.55 5.53 7.00 6.69 3.00 1.04 16.33 0.27 0.66 0.16
TRERBCv (%) 3.72 5.45 31.99 17.87 9.57 31.82 6.18 7.48 4.53 5.64

3.5 JikipiE i L IRE R IT IR
3.5.1 THEFLREGERILE

BRARA AL AL (13 Zn 1 J, B9 Cr) 5b, 3R siRERY Cu Zn Pb Cd 1 Cr & B3 W8 = T H AR B3R
BORRHE AR N FEEHBER(RS) . RN BRAHEMXIEEESR PSRN LE 2, Btk
FE) Cu,Zn,Pb,Cd 1 Cr ¥-3& &4 FIEE X BEEH S8R 74. 53% .55. 44% 47.33% ,27. 66% 1 5.
60% . X—&ZREW, B THRFESINER, ELFFRLRR T EFRITE LT, HERSRENTER
BAUTIATE: © REISHEFHFTNSAESRNEIMEREEIIRK, @ WEERNIEFYR
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RS, R ERNAAE SRR R i —_—
), @ RIS R X BN AN o L T s
B, @ BREERBNERTTHESLEEME ol S i
&R.
SRR A 4 7T R 7 B8 (R Cu W 22. 4 @ N
300 —

mg-kg™'.Zn 4 68.5 mg-kg™' .Pb % 25.1 mg-kg™' .Cd 2N
0.092 mg-kg™' .Cr 7 64.5 mg-kg ' ;@ +:Cu Hy24.3
mg-kg™'.Zn % 74.1 mg-kg™' . Pb 2 21. 34 mg-kg™'.Cd 100

770.100 mg-kg ™" Cr 2y 64.8 mg-kg ™) ™A1 b, BRI A L

FERIXHIERER) Ca 70 Ni SR S50, AR E 2R ) N
ARBRERELERE, LHRE CA M ZRTER zm o P Cuo

. HitABHEIHES RS BELHRE? RE BRI Hemrmetas
SIVTIRZEE R ? R, RN RAET 3 413 B2 BLRXRARA R RESRTYAR
SR, SEINR SRR BHERNIFRESBSE  TFie2  Avemge concentrations of the heavy metals in the scenic

mﬂ X'_‘EO E??‘E%Eﬁ ,%ISNIFE&B X j:i%lilﬂ Cu.Cd ﬂ] Ni ﬁﬁ samples and the control samples in the Songshan scenic area

SE IR X A AR & 22 5, Wi L XX B AR

Zn .Cr 1 Pb 3 & B B & TRMREXFE G, 532 Zn KPR & BH Y TRMIBXE 4. 82 5, XHHE
INFXFEHEGESBMEIFERSTREERN, TS5ELBRERNTRFEEA R,

£5 BURRELENMNERIRECESS

Table 5 Heavy metal concentration in the scenic samples and the control samples in the Songshan scenic area

200 —

HREAE (mgke™)

Concentrations of heavy metals

5 He F4 B & E Concentrations of heavy metals (mg-kg™!)

Sample Code Cu Zn Pb cd Cr Ni

BEEER Iy 26.15 812.53 123.09 0.57 153.32 19.01

Scenic sample 1, 30.57 797.14 110.32 0.61 119.41 20.14
I3 34.13 360.62 105.55 0.55 272.13 33.93
A 17.15 699.83 116.39 0.68 286. 65 21.23

SE5 Average 27.0 667.53 113.84 0.60 207.88 23.58

iniEE SD 7.33 210.60 7.60 0.06 83.94 6.96

TRERBCv (%) 27.16 31.55 6.67 9.52 40.38 29.52

it FRRE A D, 17.60 653.32 97.06 0.41 137.44 18.03

Control sample D, 16.34 163.01 85.26 0.58 272.48 20.81
D, 12.43 467.21 65.36 0.41 257.96 48.01
D, 15.52 434.26 61.38 0.48 119.54 20.84

SE5 Average 15.47 429.45 77.27 0.47 196.86 26.92

iniEE SD 2.20 202.12 16.83 0.08 79.50 14.12

TRERBCv (%) 14.23 47.06 21.78 17.11 40.39 52.45

3.5.2 TEELSRBEERITH
KA AMEE ek TR RSB ISRRETT BN, HARHEIMEAE N ESRBITRNIERME
B REHBEFERAFTRESRNG SRR P , 1IEEERE IPITHIHTEARRN:
IPL = {1/2] average( Cj,-/CO,-)2 + max( Cﬁ/CO,-)Z] p 2
K, IPIRE j RS T IRESBEATEREECE REAE it EELBINEE, CoNE |
RSB NI, G/ Cu BN j REASE i RSB IERYNBE LML) .
BT EIIRXEERENREMX , Sk E R - 850 8 F 8 — % (GB15618-1995 ) FEATHEM Y,
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R 6 HELSBITRMN— IR MM H K : Ni<40 mg-kg™' ,Pb<35 mg-kg™',Cr<90 mg-kg™',Zn <100
mg-kg™' ,Cu<35 mg-kg™',Cd<0.20 mg-kg™' . HEEEBIBRM I SMEIRE N L <1 NFI5Y,1 <],
<2 NRIEYR,2 <L, <3 JhiE, L >3 REBRD, T HELRESTERERN S FITEN IPI<0.7 X
34 0.7 <IPI<1 R, 1 <IPI<2 RigisYe 2 <IPI<3 Ry IPI >3 BB,

SR, ANERB SRR, R RN I, LM T 1N REES BB RS EE KT
1, H o Zn W53 N™E (R 6) . BN, 11 1,09 8. 13, 5Z MR ER D # L, Bk 6. 53, B TIEHE™
BEWEEELR, RS ENENELROAIREZEEGYR. E4RERBENKFR Zn >Pb > Cd > Cr,
B, S s i X T E 4R 15 R 0540 400 B, IR 1,89 I 70 Li9 LN, AR LR B S RIS 10
16 B = T AR {BA T BE B X R

F6 BUSRRAEANRELIHESERESEY

Table 6 Single pollution indexes of heavy metals in the scenic samples and the control samples in the Songshan scenic area

£ Sample #R5 Code ICu IZn IPb ICd ICr INi
RERER I 0.75 8.13 3.52 2.85 1.70 0.45
Scenic sample 1, 0.87 7.97 3.15 3.05 1.33 0.52

I3 0.98 3.61 3.02 2.75 3.04 1.20

A 0.49 7.00 3.33 3.40 3.19 0.52
SEHJ Average 0.77 6.68 3.26 3.01 2.32 0.67
iR SD 0.21 2.11 0.22 0.29 0.94 0.35
TRABCY (%) 27.24 31.52 6.69 9.52 40.52 52.52
poy: = D, 0.50 6.53 2.77 2.05 1.53 0.48
Control sample D, 0.47 1.63 2.44 2.90 3.03 0.50

D, 0.36 4.67 1.87 2.05 2.87 0.85

D, 0.44 4.34 1.75 2.40 1.33 0.53
SEHJ Average 0.44 4.29 2.21 2.35 2.19 0.59
iR SD 0.06 2.02 0.48 0.40 0.88 0.17
TRABCY (%) 13.61 47.06 21.78 17.11 40.36 29.58

NEERBEETFIEYCRE , RO MR SR P/ T HXTREESL, AR R S IPT HR T AL B X
FR(E3) , XTCBERIKIFESITIMNER, BHBR T RESBRTEREN™E (IPI Fik6.10) , HKE
A (5.98) MIKRASJE (5.38) , MR AE IPL /0 (3.05) . HRFALEESBEGATFRINZN S HIiRkF
ESE R, W3R AL, EIRBBe T 1L, ARG E B A (BT AT 484 4F) , IFEHE L BR
BRIBAREF GRS, (BAKRABES, KIS EEY, L BLlERESRGRERRBEEEF
PIKIR B RBIIRER G RERN, FRBE R E, ERRETEN, A0 TAKER, [ ISMEH
GRS BARWEARKE , BEKER, B RGN RINERERTE, Ll 28018 E R 5
RIFEZFY BEMRERBKSERANSR, BROEOVE, RFEMT I, KERRIZE, BEE
BEAD BRERGE WHIR, WEZFYNRER EEZGLR, BREEENEE, AMERES L&
RBGET, RERRERE, BAREFRR, WEEZF YR IR LRR, FRERERE, REHREXRE S
BETGHSM(IPI Dy 2.43) B QX AR IPLERRT 3, 0 ERT5 S, A MR A IPL/N T H RAER R A
ERERATHRERETE Zn HTTE(ERG6) .

4 4Hig

Lr BRI, B LR KRS 3 (W 2 BB BB IR B BB KR ETE R JGRF R AR, KB W
BESAES) BB R HRAR RN ES BB IER T BEWH, SXEFEMEL, BRETERGU
TRHE: (D) ZA R &, B WA, A R E TR, RA D, B, (2)CEC /b, IEMABZE K, pH B
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H1~240 806, (3)FYEEE TR, ZRFIEL,

7L O $t54% Scenic samples
AR, (4) W CaO,ff SO, FRAMMTHE Sl W < ¢ o _ AFHEHE Control samples
A, B EHE R R . (6 HESRMERY S 251 |
BTFAHEE . B Co fNi b HAESBARRENE 52 '
RREFFEAME TR R, B8 Cu fI N RA &2 S
REVGRIN, RABL BB HFENEEER, ARE £
SRERBEORF R Zn >Pb>Cd>Cre BAMR O e pe e i

ST S RO TS RS N T B , b B S Songyang College Laomu Cave  Stone Ship  Tianye Temple

S HRRENEBES B A1 R8BI R T HA R, B3 RS S MR A SR

KAEBETR. AHRSESBRITRBERTN R Fig.3 Integral pollution indexes of soil heavy metals in the scenic

FHABE > E8F > XFH > A samples and the control samples in the Songshan scenic area
WEE 8 LU X N4 B ARSI 7 , SRR ielie A g &

SR B2 , W HIEIR BN S ) o B R, B R IR BRI R EER, SREMRRX

HREH, FTRX T EEENHEE Sk,
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