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Abstract

Based on the analysis of water quality parameters, including temperature, chlorophyll-a (Chl-a),
dissolved oxygen (DO) and pH of the Lake Yilong during September 2016 to May 2017, the water
quality and its spatial-temporal variations were discussed. The results showed that the best water
quality of the lake appears in northwest of the lake, attributing to the purification of aquatic plants
in the area. There is no notable difference between the water quality in the Dam and center of the
lake. The appearances of a DO plunge in the northwest of the lake in September and October re-
sulted in a hypoxia condition in the lake water, and it was found that the depth and amplitude of
this DO reduction varies from one place to another, with the seasonal difference. The Chl-a con-
centration in Lake Yilong showed seasonal and spatial changes too. In the center and the Dam area
of the lake, the maximum value occurs in January. However, in the northwest of the lake, the
maximum value appears in September and October. The variations of pH of the lake water indi-
cated a strong linkage with algae concentrations. Based on the analysis of water quality parameter
in different sites of the lake, it was concluded that the main reason for water quality deterioration
of Lake Yilong is unreasonable anthropogenic activities in the area. Therefore, it has been sug-
gested that more attentions should be addressed on effective water quality protection and ecolog-
ical restoration in the future. Most importantly, all the measurements concerning on the lake wa-
ter utilization and so-called lake environmental protection should be based on the detailed scien-
tific monitoring, administration and application. This is the only way to keep a sustainable devel-
opment, with improvement of the eco-environmental in the drainage area.
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VB2 1. AE B AT SR PR 5 32 BN EE T IR H R 2 T SR DR R4 YR B SR 5] [6] THIIX TR AR
(7] B8] [9] MR AT FFEEPEAN[10] (1] WAV HTRFR9155 710, G MIBITE A & H Kl
T 53 BT K S S H 2= T AR A SRAR 7R TS G ) B AR A R DR R S5 A1 o o 5 Y901 7K 3 T R P e 8 4 /N R
KAEPITHAR AWK, SRk E R T T K AE & B A4k, 20058 S 0 /K JBURFAE
—IUATETAE . ExF EIRTEDL, AHFFUE N TR AR a WRIE. IEARAIRIE . pH S KR
ST M, FIRN S AS SR A ISR BB, R IIAR B X KA FR R
PN UK AR AL, U 53 it v B AR A I A 250
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SR AL 2 8 A JE SR B IR M A BEE BN (23°39'~23°42'N, 102°30'~102°38'E), TEE IR
JBUZREE 3 km b, BERVLIREERITK R 1). #2009 4F 11 H 3 H Landsats TM PG, F 0l
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Figure 1. The drainage map & water quality monitoring sites of Lake Yilong

B 1. FR A E Rk B s

DOI: 10.12677/gser.2017.63019 170 AL


https://doi.org/10.12677/gser.2017.63019

X %

KHEMLEMN RT3, DRI 7. B EEE AT, WA 2013 F). #E 2014 £ 11 A =EHEH R
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2.2. BIERERMRTE

ARSCEAE T IR R ST IR0 AS [0 XK AR AARRAE , DR AR (0 100 . 300 RTBA 176 L 43 Sl ik gk AT
HF AN 1), FRFTHITAKTS B0 A 0 K AR 45 78 I TR RN 28 18] b 22 SR IR, O S7oe sl i A
AR AERE A o 1By — A L () B8 25 5 1) v S /K R, S B 3 T N TR A T R
[ | == it = )= 1B | == = 2 == DA N N S ML AR EA i SO i == 1 B Y == NU M SN < (7 = R D B 4
ATIRZ, BN T B RS YR SRRE s 4% BRI A B2 32 35 e M R IR K 77 3 ST Y s 7 1l s,
BIFE 2016 49 H. 10 A 11 HRI2017 1 A, 3 A 5 HBATHIAN . N9 DR B2 41 K05 G i
BRI, BULESLO A PEAL 2 BB T YL-1. YL-5 Bk M S K m i AS A 15 5 YL-3 R
I AN ARER LG A8 w0 7K T B 5L

KWK 2 S HOK R I AT S YSI-6600V2, 7= T35 BT BlsZES: e, W IFaaai
BEATACER B IE, BPANLAERS, (XS 753 BN, DAY S B R A e, D LT S
BEME R LA PR K . pH. WM. SR MU, MR a SRS H LRI Kk
VRS R A SR I SRR 7 R (ORI AR I b7 520 BB IURR, oy B BRI R 2 Hh ) sl it
T R VI AR - 55 A/ 90 016 D' S8 2 R ok TRV AR EH IR 2 73 Dl e BV . B AL BESR A Excel. Grapher10 Al
Arcgis10.2 ZEAFHEAT GE it o il .
3. R
3.1. KRR

WAL E B BRI ZTT M, RUNER WK IR ISR B BE B IR B T i, 24 KURAS 2 L EEAN K
HHEh. RERARETS /> S Heit, B IR 2t SN 137, ZKIE AR 1k 32 R th 25745 1k 10 K BH 4 5 AR A T 5
r), SHXSREEA EFEE A R R R [14],

M 2 FTLLE Y, SR IIAS [R5 DX K A 2 B 75 ) b B R P 1 KR e ik B N R, R RRIE
N 1C~2°C, FRIEME N — 8K, 2RI, FF-G 1K FE B KR I Tz 8~ B ) —
. AR ZETT R AEF IR0, KRR 11 AM 1 H, EARMYERE 16CLAL .

32. H&#%E a

SRR o RIFIFED I E N EZE, K20 SRR K Eh R, FM 4R o 2
WA EERWAEN D EESH, BAEKEEFDRIGEN R E ER . TR IEGE o 142
PAFAE B 2 1 ZE 1T 1

I EE (] 3) Rt DUR JUANRE e (1) BN X 75 38 B0 1T 38 B VR BE (3 4 3K a IR,
Forp 1 AL B R a WNRIE 29.4 ng/L i 38 28 JISHR 11 81.3 pg/L, T O AR LA K, A 77.6 pg/L
WA 83 ng/L, HoAth A4 FEACEFE IR B IR B T, EE AR R (2) fEMIMTEILES, 9 H
10 AREHEGER a WEBAK, BARYERFE 10 ug/L 2247, (AR 432 a 9 BIA i K AE 100 pg/Ls
11 ARZ W RYERFE 2.9 ng/L, FIABIRHAIEIE 35 ng/L, 10 HBAN A 0 KE, BITHILHRr 4R
a BT WO AR VLA R T Bk B X PR IR ISR R o ILRAE S R R AR L.
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Figure 2. Vertical profile of water temperature in lake Yilong
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Figure 3. Vertical profile of chlorophyll in lake Yilong
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TR SA(DO) AR IR IRAE K I RS, R YRR IR IR B 5 45 - 1) B 22 R 1 A4 K A 2B )
HAEI B AT, RN A REE S 5 EA[15]; SHANS B, MR IR B % S H /K Ak
TR YFRRE, FERE A IS YRR, AT e /KR EEIRFR16]. —MIEH T, FEE KRR T
IR R AR IR B B % BRI BT S, (B S IRi 2 SRA e A R, KR IR BE AR K AR
WA BRG, HERAN2HIREX S FRB KA T —8FAK IR 3 m 245 K ok
Y, VR EE AL IR T A R R I S AR A RRALE

MR 26 (B DHFEA R A A T RIKCE B R T LAE Y, S5 I3 A St Bl 1) ) 4y
ME, YIRINRZEMEIRER S, TE 7 M ERER IR 2 AR, (F2 B IE B EA
A DX A7 22 57 B AT R R 2, L ARl v v i S o WA ) 5 A v K v i ek 2 Ak, B
9 ALE/KIE 1.8 m B 7K (I AR SER FE R 0.43 mg/L HE BLBREEIREE ; 10 10 H X AR 45 ) HH BLALE KR
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Figure 4. Vertical profile of Dissolved Oxygen (DO) in lake Yilong
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N SE S T KA (1] 5), Sk A4 pH B2 BIFE 7~9 2 18], HIEEARW EHEy—, FR
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Figure 5. Vertical profile of pH in lake Yilong
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Table 1. The water environmental evaluation criteria of TN, TP of lakes in China

= 1. HEMIRKITEREITNARETN, TP) [18]

BIRGY) 1 II 111 v \Ys EAY
TN/(mg/L) <0.2 0.2~0.5 0.5~0.1 1.0~1.5 1.5~2.0 >2.0
TP/(mg/L) <0.02 0.02~0.1 0.1~0.2 0.2~0.3 0.3~0.4 >0.4

Table 2. The eutrophication evaluation criteria of TN, TP of lakes in China

2. REAEEFIITNIRE19]

EEREESY) TETL THEIM FER TEETM wEIM B E
TN/(mg/L) <0.04 0.04~0.5 0.5~1.0 1.0~1.5 1.5~2.0 >2.0
TP/(mg/L) <0.002 0.002~0.025 0.025~0.05 0.05~0.1 0.1~0.2 >02
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Table 3. The change of TN, TP with the depth of the water in three points in October and November of 2016 and March and
May of 2017
F3.20165F 10 A 11 B52017F 3 A 5 AFREM 3 MUS TN, TP BRI

WL S5 2518 S /m) JER 1-0 1-1 1-2 1-3 1-4 EME
10 H 3.05 333 3.11 333 / 3.20
2016
11 A 2.92 2.82 272 271 / 279
TN (mg/L)
3H 1.74 1.82 221 1.95 / 1.93
2017
5H 234 2.59 243 235 / 243
10 H 0.15 0.15 0.14 0.15 / 0.15
2016
11 A 3.80 3.70 3.56 4.17 / 3.81
TP (mg/L)
3A 0.08 0.08 0.08 0.08 / 0.08
2017
5H 0.06 0.07 0.06 0.06 / 0.06
500 (D RS 45 - P /) 3-0 3-1 3-2 33 3-4 EEME
10 H 3.47 3.11 3.20 3.38 3.36 3.30
2016
11 A 2.65 273 2.64 2.68 2.75 2.69
TN (mg/L)
3H 1.74 1.68 1.61 1.71 1.41 1.63
2017
5H 236 237 235 231 232 2.34
10 A 0.13 0.13 0.13 0.13 0.14 0.13
2016
11 A 3.53 3.65 3.17 3.76 391 3.53
TP (mg/L)
3H 0.06 0.07 0.07 0.08 0.07 0.07
2017
5H 0.06 0.05 0.05 0.05 0.05 0.06
TG AR 45 - TR B fm) 5-0 5-1 52 5-3 5-4 SESA1E
10 A 1.60 1.76 1.56 / / 1.64
2016
11 A 473 4.86 231 / / 3.97
TN (mg/L)
3A 0.69 0.65 0.48 / / 0.61
2017
5H 0.95 1.14 1.12 / / 1.07
104 0.17 0.16 0.15 / / 0.16
2016
11 A 338 4.68 4.64 / / 423
TP (mg/L)
3H 0.06 0.07 0.08 / / 0.07
2017
5H 0.05 0.06 0.06 / / 0.06

e Wl 23°3927.8"N, 102°36'37.5"E; iflar: 23°40'32.4'N, 102°33'55.5"E; iFidk: 23°41'11.8"N, 102°31'06.2"E.

FLEMAOKFREB D N5 V3, IR E E R WO (YL-3) S AL E R BN v,
WVEIE(YL-5) K BRI W R 2= Ph 5, LN 3 A(hERb) >5 A(hEE7#L) > 10 A
(& E ) > 11 H(EE EFRL); TP PFEREEARAE 3 NI AREE— 20, dobml DS 7 el Kk 44
SR X 7K 5 22 5 2 B o K R i TN B AS )3 A
4. S5iTL

B E RIS 2 2 5 SR K

) R e —, BRI AR E ST R S AN F =2 T
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PR WAL ZE o SRR N TS e 5 88 78 A RS BT, 7E 2008~2009 4[] S48 K AL TTK
TV RIARAL . W U . WA R o IRFEBON 2015 R G, SR EEAE T —BEESA
T, O4 iR UKD M E RN A3 R G o IR N E R RS RS0, 2010 4F 7
H B e AT KIS 4 1136 B, DLBEHETT. SR9R0T. BREET]. REEEI TN, HESSS w2
PEALHR, ARIREUG: KRAUK AR RAEW PG A R S AR P9 259, B AR At K AR R [ 21
R E S KR I IR ) 1) A BB o), TR R T S A R o, BULHM SRR o SR 87
KMPUAE R B EH SR BRI IFEFR[22], BIM-4E 2K o WS 0 B KA AL AT DA K 3R (618 95 78 6 44
RV AR E BRI TR F o MRS A K SRR 2RSS H 72 U0 0C, Bl 7K.
DO. pH. % B, SGHESRERE NS, HEREENE LRI R a8 R,

TV 7R BE I (8] A0 2 (A [R] 7 R AR AR Ak, AR R B ZE T A AN B AR AL . 3R 2 KR -5 ¥ T P
AIRAREL, T BT R (BR A2 AT AR R RS LA KR AR AL S5 I R B R FE A O WA I KRR A
RN RIK S P FE RN B G i A, R M K AR AR VB AR G B R R, 2 o ATl
THK AN AT S B BORE, WATE AR I BRI . A RS AT Bl S5 8 R /KR A 6 % DI & (23] 4
KRR K PSR R o & B EZER T, WRFIFERAE KR F[24] [25] [26]. 3& B KR A F]
TIRIF BRI AR, RITE— iR B VO I, KR T AT e ik 28 A VR T BOK A A I RFIRAE F o VAR
ARIREAKPEMBN S T, KPEMEEMN T Z R T RAEEW SR, KA RIS L2
DO [ FESZH[27]. KA DO 2 2iRE . BRAKER RPN, pH EEZZ/KF CO, & &
2, 1 CO, X2 FNESOC AR . KA AV IAE F S5 R 2R 1R

YL RIN 9 AL 10 A 5 A RZKIBFEARLERE 22.94°C~2525C, “FH/KIRHAE 20CLL
b, 11 AL 1 AR 3 HEREN 15.83°C~2029°C, ~F¥/KEA 16°C L. 2] L 3 MIX & H e Ki A8k
FHANI R, B K IR N e PR R K A AP T 38 B R () AR AP R85 o 3 3l et ol M 00 7 500 2 T 759 34«
PULHIX 2016 29 H. 10 H. 11 HIEE—F4YHWNEEY, REHSER o FHEEIEH I GES,
X AT g AR AR IR R 20 3% o WREEMBEIE R 1 H 2300l X 3 B35 [ P 2 3R B i )
BRNAERH, PR 66.04 pg/L, XWTREZFN | HRM/KE, WEERED, ki KAy #H D
ZEN,  HIREBACH AMYIE A TR AER K . 250 3 AR 5 AMSERS & XIF R E 2 550
WA S 2R BE B 35ME . BB % H 3 3R )2 BV RS 4ERFAE 5.33~9.06 mg/L 2 [f], pH MR IR — 1}
FREfE 8 Aid, T EHIH _E SR DO K E#Iw .

OXEEHSE o IRERIGE 10 H, N 2.1 pg/L, 1 HRKEIARIR KA 77.6 pg/L, 2 5 ITE%E
K. TEFIH FRESWRMN S ER o HZEBRHERZ 10 HEHERN 13.2 pg/L). 10 A%EREMNEIZR 8.11
mg/L FERBKT 5.69 mg/L, 54 R 2UHR BB KRR 20C L, KH 1) CO, s Tia
BRI, 255 H /K G H SO 7R K IS AR AR, 2070 W SV Sk P 2 LU, R R 2 2
—& 10 A NMZEAR, Sk BRI NEIKEIE R B ME, RZWENB HK” MRk, ERA I
JIRWERTT, IR SRR o WRERIIN:  — % TR OO B AR K /D BRI 0 00T 1 20, T4 70T
JE A HLUTIT U6 7 R FE Oy W10 pH M 9 HA1 10 HE 9 K4, 1. 3 f15 A7E 8 4, pH RAKKIZ
11 A, fREFFE 7.9, BEIHFERER o NERAE, JRFATRER 11 AR &G TS, X H LRI
VS A T T 4k 9 CO,w HNO, MTHNO;, 33 pH F#(K.

EARIE R PRI H M etk a ARG 0L, EEHIR LGSR RIZRAC, FE KRS IR
FERS R, H& A RATEKIR | m LA 2R 3R ol FE R AR TARTH S IR, WD SR a KA T4
2, R — 5 D& A PG AR ARG R VN G 3AGIAT S 39 R VAT ELK S AR T LA N8 VAT e [20], %R
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R SR EE AR 53— AN T TR B K AR R A 4 5 N /K S A B S AR F[13], RAUKAFE Y Re % I8
IEZ R ZE RWIAOK, ARSI G . B U RS E NI R A TR B R S
TR 56 48 3% SRR TR B (20155 o TR 6 AT DAAS HH /K AR AR PIRE KA (1 4 A A F R RTAT IR, FESR RN
SRR TAE e DL e ) TRE, DUAENS bR B . 7R E KRR, iRk
SEP AR B A LR IR A FH A 9% o 15975 JL 7 A AR K AR A B4R L LA R KB e R i, R
AEFHFRMIL R, BIZE 9 H&RJZE DO N 5.08 mg/L, /KIE 1 m i~ 3.63 mg/L, FI/KE2 m i DO AN
0.39 mg/L, JEMEEIARE. RIS FAEEEAELE 10 A S B, RERIKKRGFAEER. 10 ARE
DO K~ 5.66 mg/L, BE/KIRIE AN 1 m B4 0.65 mg/L T B NI #) 0.37 mg/L, 1 5 H#£JE N 7.12 mg/L,
BT, EEKK DO BN 1.44 mg/L, FFRRASRENR S, FRMIFEKE 1 m E4AF I
o2 HARAREUIRA, XA SR EAF O ol S R AR SCRRICER, AT AT REIR R N : O s
REFHAEPAIERTE S @ BIRTTRRIRRIE; © WMBMN/KEERZ, HICAFKRKRZE, X
JE IR 3 i A 2K K R, AT REI DO FIVR S o M ST Hcdis 43 A f5 iswi vE k38 9 AL 10 AL 3 A S
H pH FEAYERFE 8 o4, TIREJE 2170 L R s e o s w1, 38 B K R R B R e A 1R
FOKA AW EIVEIRAE I HE CO,, MM ER)ZE pH i 11 AR BMCORKAEMY) LR AR
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