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Abstract

In order to understand the impact of tourism development and human activities on the water en-
vironment quality of Tiantai Mountain scenic spot, the surface water of Wenjing River, Jinlong
River and Baimo River and the groundwater of Gaohe town and Tianjing village were selected as
the research objects. The water quality of surface water and groundwater was analyzed, and eva-
luated by Nemero pollution index method. The results show that the COD and BOD of the three
main rivers are less than the I class surface water limit value, but the COD and BOD of the lower
reaches of Jinlong River (W:) are close to the class I surface water limit. The main reason may be
that Jinlong river is on the main line of the scenic spot, and there are many hotels and rest spots on
both sides of the river bank, so the human influence of domestic pollution is obvious. The total
phosphorus of the six monitoring sites exceeded the standard by 1.83~2.5 times, which may be
caused by the non-point source pollution of agricultural phosphorus fertilizer and phosphorus
containing pesticide and the discharge of wastewater containing phosphorus laundry powder. The
heavy metal copper content in the lower reaches of Wenjing River (W¢) is 0.08 mg/], while the
mercury content in the lower reaches of Jinlong River and Baimo river is 1.1 and 1.8 times higher
than the standard, respectively. And arsenic is detected in the lower reaches of Baimo River (W),
which may be caused by the dissolution of soil and rock around the river during the construction
of road upgrading and river reinforcement. The Nemero index of the three rivers in the scenic spot
is 1.52, which is light pollution. Therefore, the water quality environment of Tiantai Mountain is
obviously damaged, and it is necessary to further strictly control and protect the water body in
this area. At the same time, it also provides some methods for other similar scenic spots in China.
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B i TR R X RE B OR Y B OCE 2E . R G 1L AL T DY) 1A TRk T, 2 [ K AR AR A e
[ 2K AAAA Ziikiie 5t XA F B 2R3 7 DU )1 KRB S, W5l 1 R BRI AME R Z R[] RESIX
KR EOR UK S AR, B Rk AR A B, NSRBI SO R R 3% R & 5 XK 3
B A . AR, HATR TR G 35 DOKIA S BUIR A WARGE, N SE 3 5t XK B R S i iz
JEW AN, R 15X AR KA N ARG IIR . R 4 et i, 0 L X A S IR I ]
FREE R BA A o

AHFFCEPOR G IR X AT S AR 3 2 EZR AR U s RIFF 2
MCRIER I T AR TIN5, 6 HOKRIUREEAT 170, IR0 A A M 25 Qedia B xh K s 3R ik
17TV, 08 R B L SeE RIS AT ML R & LRI R, B RIS BRI R i, 4
AR XU X R e A BRSO 5, DA R & Ll RUSEIX 10 fir BT 72 SR (HR AR SRR DL ) K8 52
P, DRAUEJE RN 2 B AR 00 BT AN, RIS th oy R H A 557 DOK IR B B Fe fft— 8 I 77 VA1 46 .
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2. MRXE#HR

R L DAL T DY A AR T IRk s i P pig i, SR A4 (B P BRI IX #8, SRJR T- I
kil & o KRG WLERS T ARITASCHLZ I, (iRIGTHRIZL, A 22 1200 20K, gfEk 1812 K,
RAITHEFR 596 Ko REIKGEXANA 3 % EZWR, K& AR, L Jbima L. #Mifl
A HEKRIL, BRIBbk BN RRK R, FZREANRIL Ao B A Y. AT TRk iy 58 70 F AR G 1L 1,
PROSOHT RIETRE I, FREAWRIT, EL55 0N, BFRrR[2]. %5 DOK R EIE 1R,

Figure 1. River System Map of Tiantai Mountain Scenic Area in Qionglai
City
1. IRBkRR B ILRXKERE

3. MRFG=E
31 HRIE

MK KA B W (MR KRS R bR i) (GB3838-2002) & Hik X I /K 70 A« THREX H %)
S BRI H A SEBRIE I, XA AT, SO =4 LA Rt E 7 6 M
M sEAr, WE L AE LR,

Table 1. Surface water spots of Tiantai Mountain scenic area
F* 1. REWRXMFRKRERS
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Continued
W T I P T o
ST = N 30°20'16.79"N
W I il HUR I A AL e
W ST L IS T frinesat
NITIR, . °19'24.40"N
W SR il H R AL T e

R ACREEAT R 5 DX R KA RO BEAE A T AR 2 AR X sk
IKFHEREAKFE, BAR AL BB WL 2 P,

e TR R A A

Table 2. Groundwater spots of Tiantai Mountain scenic area
2. RALURXHTKRERS

i e i fr Ak
G, RIS MUK 4L g
G, Rl MR P il T

103°11'55.73"E

3.2. REEHE

HFERAER A (GRS ORGP ROARTE T ) (HI494-2000) FH HLAE MR K . 0 R ACKHFE TS
AT, B SRAVR ZIGRAEMUTEDKIE T 0.3~05 m ALRAEHAFKEE, EIE 30 min LLUTIEK P
WKL), R XL JZAKE R 2 R, MR AT H M hmicd . FORMGEKET COD NHe-Ny TP [7KH:
IINE B HoSO, WK R pH < 2; AIRIINGE Cus Zn. As 5588 B T KK PRI E B HNO, ¥ /i {# pH
A 1~2; FPORIE Hg KPR SRR S mLs ARINE Cr(VFIZKFE RN NaOH i FRINE
BODs ff) /KA 4l FH A R RAF IR A o KA BRAT 75 K /KR PR ity et SR A S0 5 4 CARIR R A A
HURACREET 2R RIFK, BRAF I AR K

MK 2020 4F 4 H, AFAONRIKE, KEKFAXRE . KA =RFE 1K,
B . R KCRFER R 2020 4F 4 3 15 H 11, KA, JEREE LK.

33. B RFE

HRAGKFEAR MM B H 45: pH. COD. BODs. NHz-N. DO. TP. Cu. Zn. As. Hg. Cr(VI).
H R KKBEA B N0 H 4R pH. BVBEREE. NHa-N. As. Hg. Fe. Cr(VI). mtfifRELIEH[3]. KFETE
KAEJE 5 d WIEEBT AR, BT 2043k o Bt R SR L8 7K. BEAKBERL 3 CTAT
WA, BCPEELE N EIR, A BUR T8 RO oA H R 2% 3.

Table 3. Water quality detection methods and corresponding detection limits (mg/L)
2 3. KB TT 3E R Xf R A& Y BR (mg/L)

M b iRl DARFS J7EA H PR (ma/L)
pH fEH#E pH ik
CoD AR Eh i 4
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BODs Wik S5 ik 0.5
ZA AN 73 e BE i 0.025
prag fEHERIERALOE
B IR 73 ek 0.01
PSRy EDTA i€ % 1
TR Hh A PR M v B PR i S VR 0.05
As ROtk 0.0003
Hg ROtk 0.00004
Cu SR TR R 0.05
Fe RIED WG 0.03
Cr(VI) ZORBRIE e EEE 0.004
Zn JE IR 43 ol BE 1 0.05

3.4. KB A&

KRE WS XENER BRI RIX, R (RKAEEFERME) (GB 3838-2002)H 1 | Z8briENE Aith
FKIEMARAE, K (MR KB EARAE) (GBIT 14848-2017) 1 1 11 SEARAEVE Jotth T /K AR AR .
B IR FARAEFR UL 1 pH PR R R [3]:

Py =(pH; =7.0)/(pH,, ~7.0) pH, >7.0
Pu =(7.0-pH;)/(7.0-pH,,) pH; <7.0

e pH—5 j BURE A pH {8 :
PHo— VAN bR ) PR -
DO PFHM 3]
% DOj=DO; Sy ; =|DO; ~DO|/(DO; -DO,)
% DO;<DO;s Sy, ; =10-9*DO; /DO,

X Spo;—DO HIbRHEREL
DO— /KR AR 26T B RN A B B, mgl/L, 11324 R K DO; = 468/(31.6 + T), T /KilE, C.
Hefatr P
R= Ci/Si @

Aefr Crd | TS ARSI, molLs

S35 | BHTHDIM N BRAE, moiL.

SRR BRI A AR TS SRE, R TR MUK IR TS JeRIL. KR 5 A5 R R AT
B AR THTHL S 8 5 T RRIOLR C O, SRR T PR M e 2 WM R LI 0 075

>

1

=

I

)jrt

W SR AGE A 2 B W ANEEAT SR G T9 AR BT S e W A8 2RSSR T % AL 7 1 70 4R
Py (RS, RJE RN HREAFEIME P, MUK T FEHL Pima AP EME P iH5 . WD FE 50T
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o NP, e i b b e o = 18,
K P o R RGBT RABEG Pia A9 1 SRFE TS QW ST S et A b ) K fE 5 P:HZP‘ HH
i=1
FSRRi=E QI
P KRR ROCR TS Bk 0 A ARG, Wk 4.
Table 4. Nemero index pollution classification standard
4. AETHRBSEFRSIE
P <1 1~2 2~3 3~5 >5
UNiE R LEREES IEES EREES T L G

WM R BRE SR T SR TS Qe O M A R e, T DASR AR B KR AR K S A5

i,
4. ERSSTHL
4.1. WRKKED

M 5 AT AR IR G 55 X SR SRS 2 IS R E (pH < 7), AT g 1T KU i COL i K
AR TR AR R PTE . R H A SO K s Bk (pH > 7)., Al P A SR A el T SO IR
S UARIRIRAK AR NRAICE, KA WMESRY VIR, MR B NS TS AR
KA, TR . BRERAR . BERRAR S5 59 MR AR 2 1 UK AR 5 2 & HY R & B Asa i msce, it i T 3

LB OH, KM, & SIRE YRk 24 BRI,

B, ARG T RAAMKEAR AR TR

Table 5. pH of surface water

= 5. iRk pH SR

SIXHIE K pH AU REE), HEAEA

Farill 5 2 W, W, W, A W; Wi
2020-4-7 6.82 6.64 6.83 6.83 6.88 7.15
2020-4-15 6.85 6.67 6.69 6.91 6.83 7.11
2020-4-23 6.81 6.51 6.76 6.84 6.85 7.09

SEHIME 6.83+£0.02  6.61+0.05 6.76 + 0.07 6.86 + 0.05 6.85 +0.03 7.12+0.04
Por 0.17 0.39 0.24 0.14 0.15 0.06

M 6 AIAEL SRR A AL K COD 1 BODs B i 1~ Bife,  H& el Rk o i)
COD Al BODs #B L% | FARHEIRME . R WA HMRIA HLIS Rt NI, X ] RERAE TR 8
T N AR R MR 5 Sh ) S AR R R T R 35] [6] 1 SCHEVLH COD 1 BODs #IEAAG Y, 15 W]

IZESEP IR N
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Table 6. COD/BODs analysis data of surface water (mg/L)
52 6. 137k COD/BOD; £ #i#E(mg/L)

i H #A Wi W, W, A Ws Wi
2020-4-7 ND/ND 15/3 4/0.7 7/1.4 ND/ND ND/ND
2020-4-15 ND/ND 15/3 4/0.8 7/15 ND/ND ND/ND
2020-4-23 ND/ND 1412.7 4/0.8 7/1.4 ND/ND ND/ND
SE¥ME - 14.67/2.90 4/0.77 7/1.43 - -
Pcob/eop 0/0 0.98/0.97 0.27/0.26 0.47/0.48 0/0 0/0
45 Peobison 0.49/0.49 0.37/0.37 0/0

¥: 1) BR{E CODs N 15 mg/L, BODgy 3mg/L; 2) ND FomAAGH .

M7 & KPR A DO (HRERS (RIS FAN 2, (H FURIL (R i) 5 X AR S A ST
(IR NS DX AL G v e S B 2 T IRAEL(7.5 mo/L). TEEARTEILT, B & A =R 3 N,
HORIEE R K A i A S B EE AR, KRR, KPR EBEr & RS, KPhRmeEmz o
FEMTRKR BRI — R R . KBV R A O A, ERE RN, Tl a3, Wi Bz KAk
M E e ST 5, BCE BUKATS A E . R BRI 3™, Aigae 58, HERE A6

Table 7. Data of DO in surface water with time (mg/L)
2 7. HFRKFIBES DO E(mg/L)

il H A Wy W, W; W, Ws We
2020-4-7 6.5 6.5 6.6 6.9 6.9 6.7
2020-4-15 6.5 6.8 6.5 85 8.4 8.5
2020-4-23 7.9 7.8 7.8 5.6 5.6 5.7
S 6.97+047  7.03+053 6.97+04  7.00+15 6.97+1.4 6.97+15
Poo 1.64 1.56 1.64 16 1.64 1.64
P45 Poo 1.60 1.62 1.64

VE: | Z4FR{E DOs > 7.5 mg/L.

Hie 8 A, MFRKPEE S BN AR B3, K, @kil. ARILNER S EE L E
F ORI A RARAR BN . B TR BRI LR R IXAPEARK . A3E TS K EHAR S5 )5
JEWMEEN R G, BEERESEE, WARKEHRIIRARE &

Table 8. Ammonia Nitrogen Content in Surface Water (Limit 0.15 mg/L)
i 8. iFKPFEESE(PR1E 0.15 mg/L)

Farill 2 #A WA W, W, A W; W,
2020-4-7 0.108 0.128 0.153 0.073 0.083 0.114
2020-4-15 0.122 0.094 0.044 0.149 0.111 0.057
2020-4-23 0.136 0.145 0.139 0.114 0.119 0.116
FEE 0.122+0.014 0.122+0.023 0.112+0.041 0.112+0.038 0.104+0.015  0.096 + 0.02
P, 0.81 0.82 0.75 0.75 0.70 0.64
P P, v 0.815 0.85 0.67

| R EE(NH,-N) < 0.15 mg/L.
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M, H& 8 /i, L. FipbRKPRERGTEREE AR, Kb, SRRSO LT R E b
FRAMES, HhrEaEANSEamD, Sh EKER S L Tl 15 4, SO Rt Tir
ey 1.2 A% T AR o A Bl 1.2 5. ki ], SR AT B N DR ER S, 1 B AR
Bz, MART LTI AN RED, mHAR R . EEarRE, DEEGEA-R.

MG 9 TR, S ORI R B S Bl T ER IR 2 524, T el Al AR K G & i
T E S IRME 2.5 1%, JF HEBE & BRI R a AR IR, £E 20%~40%15H A sl . BBERKIAEE
TR EEY L — o SRR 8 3 ZORIE T I3 b BT AR - EUIE . & BER 2555 IR T5 4
ARG AR P BEHA B 7] b FH KPR S BB RN ERUE, S
E U A BELE T 1.2 0%, TR R KR R B 1.5 £%; SOFT B TR

Table 9. Total phosphorus content in surface water (limit 0.02 mg/L)

2 9. HiFKF RS E(PR1E 0.02 mg/L)

ezl H # WA W, W, WA W; Wi
2020-4-7 0.06 0.05 0.04 0.05 0.05 0.03
2020-4-15 0.04 0.06 0.05 0.06 0.05 0.05
2020-4-23 0.03 0.01 0.02 0.04 0.02 0.04
FHME 0.043+0.017  0.04+0.02  0.037+0.013  0.05+0.01 0.04 +0.01 0.04 +0.01
Prp 2.17 2.00 1.83 2.50 2.00 2.00
S Pre 2.09 2.17 2.00

I HIREEBE(TP) < 0.02 mg/L.

210 B, BRSNS AE SRR RS AR A Y, MO il SRAETTIR BSOS, TR A
Rrth L br. b, BRSO N W8 & B Rtk | R ERRE, T R Kk A
KA IR TR AR i A R T R HE KA, R T AR B AR, PR A R R
P50RT E A 2 H AR S At IR A R AT A AR r K R ) A I AR T i R A

Table 10. Analysis data of heavy metal content in surface water (mg/L)

10, thRAKEESBEESESHEIR(M/L)

e § PRAH WA W, W, W, Ws W,
i 0.1 ND ND ND 0.07+0.01 ND 0.08 +0.01
B 0.05 ND ND ND ND ND ND
I 4B fiif 0.05 ND ND ND 7+1x10" ND ND
K 5x10°° ND 53+£0.1%x10° ND  9#01x10° ND ND
(V1) 0.01 ND ND ND ND ND ND
] 0 0 0 0.7 0 0.8
B 0 0 0 0 0 0
Pi i 0 0 0 0.014 0 0
K 0 1.1 0 1.8 0 0
(V1) 0 0 0 0 0 0

HvE: 1) KRAHW 2020 £ 4 A 15 H: 2) ND EonAktat.
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M B T ELE B e e A FARTL R KR ok & SR 2000 9 1.1 A5 A0 1.8 %, T il /K A o AR A
K, BHIFEREAIE A RN, IXT e 2 (R P — S X e h & A ok, i HaE A
KPR, BEFLT T ERTRER KRS T Hy IIHLERGEE TS SRR I X, FRAE AT 25 (1 8 4
J&, 2MEGEENRMEE, FRL TGRS ECEE 1 | ArMERIRE, & ENARRRKEE,
8 e X A AT R 3 R

4.2. RIBZIEHUERRAK K BN
K MR SR EGEXH R AR BURBLEAT VR, PP EE R LA 11,

Table 11. Nemerow evaluation index results of surface water

11 MBS HEECEXMRKMITFNER

T
i Wy T W, i W T W, i Ws T We
PoH 0.17 0.39 0.24 0.14 0.15 0.06
Pcob 0 0.9 0.27 0.47 0 0
Pgop 0 0.97 0.26 0.48 0 0
Poo 1.64 1.56 1.64 1.6 1.64 1.64
P 0.81 0.82 0.75 0.75 0.7 0.64
Prp 2.17 2 1.83 2.5 2 2
Pcu 0 0 0 0.7 0 0.8
Pz 0 0 0 0 0 0
Pas 0 0 0 0.014 0 0
Phg 0 1.1 0 1.8 0 0
Peroviy 0 0 0 0 0 0
Py 0.44 0.70 0.45 0.77 0.41 0.47
Py 1.57 1.50 1.33 1.85 1.44 1.45
KI5 2% LR LESEES LENERS LESEE S LESERA LR
HFRK P 4 1.52
IKIFLEE R LESEES

HIE 11 ATBUA Y, S IX =0 SR & WHE R FRAAE 1.33~1.85 2 [H], = kiR MT5 SR B E o
152, ¥I52Ri5hk. 5 YR BO™ BN FRTL, HXR e o 1 e LS Jesa o i T T i
T PRV AN ST IS Ged Bt A& R s e T Ll X2 RO il R %5 X IRl T4, il
JE R Bt B G, AT B R B SRR, IRBRR & L It R KSR B R 2 R T5 G,
JriEbE T GB3838-2002 AHRARFR | FnHERRME, HOKVRTIREN B2 B2, ZFE0 RAIE /KRR
A DIRE TR 1 TRV AR AR It

4.3. #TFKKRSTSTTN

M 12 B, RE RIS AR AR N AOK A B2 5. R KBERE T BUKEERE, 7T
RER RIATH R K LB R 2%, WO KRG ZHHAT AL S5 M T (T UK R i I RS & v T3t

DOI: 10.12677/sd.2022.121002 17 CIESES 93


https://doi.org/10.12677/sd.2022.121002

WiT %

K 1 ZehRFRAE 0.2 mo/L, 30 S a8 T 7K 52 3] — 52 15 G
HFH R KR ERER, W]
bR, (HREWNIZ 5] L EA .

Table 12. Testing data of groundwater quality (mg/L)
12, HRIKK BB R (mo/L)

Je, TEGHEAT AL B S A RERE R . Tidh, R
FIRER RSB IE R NI, R T IR kTR R BUN, BARRA

o P Hh £
i 55t 5 — Hb R K = bR BRAH mg/L
RIEAS fe ]

pH 6.77+0.13 6.72+0.12 \
T 285+6 1838 450
A 0.089 + 0.03 0.203 + 0.14 0.2
i 0.4+011x10°° 0.3+0.09x10°° 0.05

R 0.05+0.01x 1073 ND 1x10°°

% ND ND 0.05
YK ND ND 0.3

re A R AR A 0.84 £0.15 0.41+0.12 3

M 13 B i, RE RIS T K WAEE 1550 0.54, BAJE TR KB, HPINHE A

st T AOK BB BB 225, RIFFK BRI T .
AR TR SRE Y o - 1 e g o =7 1

Table 13. Nemerow evaluation index of groundwater quality

52 13. W TRKKERIEN IR

HBE R TG AR RO R R S

— o b 557 g
Rkt Tt TEP
SR 0.63 0.41 0.52
A 0.45 1.02 0.73
fif 0.08 0.06 0.07
K 0.053 0 0.027
{75 0 0 0
AN 0 0 0
e b R 4R AL 0.28 0.14 0.21
ST 0.21 0.23 0.22
R K P s 0.47 0.74 0.54
5. &g
1) MFKZ RS AT E R K | ZAsHERAE. RE Wi, BRI LER
DOI: 10.12677/5d.2022.121002 18 CIESES 93


https://doi.org/10.12677/sd.2022.121002

HWT %

BlRIX, HFA TS AR R 1) # i L R Y COD. BODs BA & i T _Lijf#, 1 H. N7 COD. BODs
H OSBRI | ZhrERRE . RSB . N-NH; KECE NIFS 2T L, B 7 KRR
P AHENAERES, AR TR, [F/— XA S R s B3 . 5t
XK A R B S S T R R PR 2 A A, T E i F AR LA i & s T E R A 25 £, JF
LRI R B IS T3 50 B

2) HFRKESEJE Hy HibR, As. Cufaait . =2k FOs AR B 48K, 768 i Al [T
TR EE OB T E KA L1 5/ 1.8 5, EKEKREK S BT, WHTERSETH
RMANIKAR, X AT e E R A — L X SR VE PR & Bl m,  JRE MK, SR IX
(R SR AT Y& B0 7K o 5 e B

3) IRk R G 1R X =R A WER F5 40N 1.52, HihRK BRI E 2RI, S fatnE
Cli i GB3838-2002 AHNFEAR | HARHERRMA, HoKARDIRERN W2 BIHI 2y, B0 RIE KA JEA DhAe
SRH— 52 1) AR Bl TR e

4) KA W RIS A E AR KK B 522 5 RIFR AKHEE BE o T K RE , 1 s T i R
KEREETHUR K N FhruE PR, 22| — R s R T K RIS HER, BIREH B,
{HR AR R % 5] 2 % EE A

WHERM, RE 5 AR E AT &GS KRG f— e B, AEE. S, RERR
FEFRILG, BT AR IR 5 A BEAE T o AR SO 5L XK B AR 4 S e R e DA R Z2 i

1) FERRIEE B X R JHAAy, SOMGERIREE LR, PRI S SR, s . AR BGOSR
AT A AT R KT o B S X R AR T DR R RAE TG XA 4R, PRl “ =R A A
W I BRI

2) Inamxt BAR K FRIBIA . SIX NIEAL R E TS R, @ER R LA A IR
LSRRG EER, WESHENREIOLEZ, SRS,
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