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TR ER IR E SKRARREZGRRR, AXMN2017E5 HYIFHEZE 20175108, 8 H REUE
GBI RATHFKE. pH. K& S8, BHRIE. SEAUERHSERIRELERITHETT
WE, HAMRHNSEWEIRE T COMKRE .. BB NEMFEEFESHRR. Bl M, &8
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Abstract

The eutrophication degree of water body directly or indirectly affects the algae concentration, and
the algae concentration is also affected by external environmental factors. In order to understand
the relationship between the concentration of algae in water and water quality and meteorological
conditions, traditional experimental methods were used in this paper to measure the water tem-
perature, pH, ammonia nitrogen, total phosphorus, nitrate nitrogen, total nitrogen and chlorophyll a
concentration in the artificial lake of Yunnan Normal University every month from the beginning
of May 2017 to October 2017, and the CO; concentration, total radiation, wind speed and environ-
mental temperature were obtained from the weather station in the school. Through the correlation
analysis, the results show that: 1) The characteristics of algae outbreaks in North Lake are obvious,
mainly in June-July; 2) In the three lakes studied, the average content of total nitrogen in Lake No.
1is 0.919 mg/L, the average content of nitrate nitrogen is 0.368 mg/L, and the average content of
ammonia nitrogen is 0.611 mg/L; the average content of total phosphorus is 0.007 mg/L. Obviously,
the total nitrogen content in the lake is high, and the nitrogen mainly comes from ammonia nitro-
gen. The total phosphorus content is very low, resulting in a high ratio of nitrogen to phosphorus,
and phosphorus becomes the limiting factor; 3) The average content of total nitrogen, ammonia
nitrogen and nitrate nitrogen in Nanhu Lake is 0.965 mg/L, 0.715 mg/L and 0.314 mg/L, respec-
tively. The average content of total phosphorus is 0.013 mg/L. The total nitrogen content is much
higher than the total phosphorus content, and the nitrogen mainly comes from ammonia nitrogen.
According to the trend chart of the correlation between the ratio of nitrogen to phosphorus and the
concentration of chlorophyll, the ratio of nitrogen to phosphorus in South Lake is negatively cor-
related with chlorophyll as a whole, with a correlation coefficient of 0.289 (except for the abnor-
mally high value at the No. 4 sampling point in the lake), and the correlation between them is low;
4) The average content of total nitrogen, ammonia nitrogen and nitrate nitrogen in North Lake is
0.508 mg/L, 0.376 mg/L and 0.146 mg/L, respectively. The average content of total phosphorus is
0.0179 mg/L. The total nitrogen content is higher than the total phosphorus content, and the ni-
trogen also mainly comes from ammonia nitrogen. According to the correlation diagram between
the nitrogen phosphorus ratio and chlorophyll concentration, the correlation between the two is
relatively low; 5) The meteorological observation and determination of chlorophyll a lasted for six
months, and the correlation analysis used the meteorological data of three lakes for six months
and chlorophyll a for six months. The results showed that the correlation between CO; concentra-
tion and chlorophyll a was strong and negative. Environmental temperature is negatively corre-
lated with chlorophyll a concentration, and the correlation coefficient is larger than that of CO-.
The relationship between wind speed and chlorophyll a is not great, and the artificial lake is less
affected by wind speed; the correlation between total radiation and chlorophyll a is not very great;
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generally speaking, meteorological factors also affect the outbreak of blue-green algae to some
extent.
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2.1. EFohisim

AR FT B S B A/ 0 R = P SRS (R TE R, B A M R T RN T R K A MR 1R AT W 5%
105K, HXT QA EE N TR . KPR pH B LA S KR &, B0 32 B4 N T 58 1 S 1R

KAETAT e RN LK AR AR ST — 3 12 4~ Hdr, 1 SRS A —A4, Mg
VUAS, i i AR, JEEAITE S, JBIREREE A S, BASKREE AL T W, RPN
IATILAN R B SAN ST B AL DA RS R 2 o SRRE SR T T B FE A PR, YR PR A
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2.2. SEHbIRHRAET

FEFTA R AR B W I e, e B 00 A AR B, LR PR T B v AT RS A A AT I A iE %, KAK pH
{E R pH R kA -
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2.3. HmRE

OB SRAE 0922 800 ml FY (1 (R, STAE /K RER T B AL WL, ST A 905 24N I 1] 9 HLSERE
TEENIE F AT .

3. |

3.1. H&E a WAlE—RAIEE

2R 2 NMEEER as by o, EFIFEYIN R EDERIE R b, MK a fAE T rE iy h,
R EY RN EE R[], W4 ER a ME R, WTRURBUKENEEFRFEE, Hles iz
IS0 2SR e Y I W/ N e B e L O W DS 0 o R W e = W W A S U
oo Horb, AERVEH T AR B, H ARG T AR a BN BRI N 5E 4.
AR SEES R A S BRI E M 4 3R a. BARSEI P IR T

1) i€ B ABURAINIKEE, 1 pL BEESLT PR UE, EAE THRUER . TR e R Y
I ONG & U WA G STROE =

2) WHERE: H ISR INFAE] 75°CHy 90% LEF L7 B3 IR B v, W EE AR, &
BRI 3 min SR ], R SRR B IS TR A TR AL AL A 25 mL AR, A,

3) Wl5E : L 90% Z BEVE R N 5 23 il T 665 nm Al 750 nm j K Ab & O 4# . #2 X 0.01 mL 3.0 mol/L
EERIEW, NN 10 mL REGEH, E 5 min (KA 30 min), 43T 665 nm Al 750 nm KAk
=IROLAE4]

32. AR, MHERELEA K BHNIE

ARSIV R S IR FR R LU BRI R, SR A2 Sl = 2 DhRe K BAGEAT I B, SRS
NERRIR LRI R 6 R FE AR A

4. EWER
4.1 NIKERIERR. HHER. RE. pH R

AT RN T HAK R febron =B, ERFRI 6 A, 158 MR RIKERES ARM9 A
UK MHIRERZURIETE 5 AR 6 A M B REAR, BRI ECEY, B8k, HaRIRE
£ 6. 7+ 8 HMEHK, mIkEEPE 9. 10 Hfh. mMMl(E 2) PR ERERENZ 7. 8. 10 A, B
25 AR 9 A4 MBREAEIREE AT, H25 AKRM6 AMEt; SKkE 5 A KR, 8. 10
AU M-SR R E kR 8 H ik 4k, HAn a Beliim . Abmi(E )M B ik EE T, 8
s AR B0 ER sh FIR RIS, SRS TIE S AARM 6 Ay, HALAMEAK, FHEE S0
FIANH, AL SRR ARSI, R 6. 9 A miE, RERE.

FRAE T RN TR H B LR TR, TR 6 AN A, 15 BI0iREAE 10 A0 LI,
FE A —A H A KA SR AR ZE (B LE O~L'CYER s pH (B AR B A Lk, JEH7E 6.5~7.5 Z [H;
MR RIRBETE 6.7.8 H M HRAK, Mk EEHTE 9.10 A0 . BRI 5~9 A Z A K, JuEITE 21~25°C
Z 6], Rl — A A A SRAE s R ZEAITE 0~1"C 2 (8], {HTE 10 ARE 2R N E 175CAA; pH E
BAEEIAKR, EBARTE 6~7.5 Z 1A, MR KRR 8 A EURZAh, FARI ] B Em . AL AL
5~9 HaiA K, JoEITE 20~24.5°C 1], TE[F—/NH AR SR ZEA KR, ZEAE 0~1°C ],
{BAE 10 AR EE FREAE 17°C it pHAERBITERIA KR, £ 6.5~7.5 X[l W4 mikEECFE, HA 6.
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Figure 1. Trend chart of monthly water quality indicators for Lake 1
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Figure 2. Trend chart of monthly water quality indicators in South Lake
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Figure 3. Trend chart of monthly water quality indicators in North Lake
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KEEREHFRAXE

BE SRR ARG SR N, AR R BEEEE SR O R
KA, SIS R FA R A IR B, KRR AR T B, R, SR R R A A KA
MBI . XREIE B RS, TR, EARRET, KEh ke EE R . KEEE
T, REAEE FREVITUE N KA Z R TR, HR B R LR KRB T, BSR R ST, AE Bt
Fo, A ABVER IR A SRS E AR TR DK R MRS, JF BRI SRR
[BIIOR R o T RS . DA NSIEAE BT FO B, A 5~10 A 4 Z 18] %% K i e bn 5 -2 3k 2 18] 1Y
KA 1), 15N TIREARM, FdiEorn, R 5 ERELITHK B RMEREON-0422, &
W R 5 1 S 2 R R 2 B KA SRk /N, it B, T RN T 980 A 9 AR A (Gl o 9 12 ) BR R Gk
FERAME R RR . HUGEHREEE, RIS SRR Z A RAHRTE ST 8 30K E , MREER
WL 55 SR ZR L RO DG R ECH 0.129, ELER S SRR M OGHE AR, T RESZ RAAFR/K 2 . A
AR P2 55 R R IR L O A X R B0 0.338, FEBITFTHYT 6 N TAL, 1S538 N TP AN SR s R Bk P N e
ARG, UEW] =B AR TEIRIF JE R KA R . RS B RIR L 2 K

Table 1. Pearson correlation of various water quality indicators in Lake 1

% 1. 1 SHEKBEIEHRAY Pearson FE X1

L7 A T Eh 20 PR M 4% a

HA - -0.129 0.338 0.843™ -0.422
TR AL -0.129 - -0.114 0.420 0.307

peyi: 0.338 -0.114 - 0.234 0.140

M 0.843™ 0.420 0.234 - -0.250
MeRE a -0.422 0.307 0.140 -0.250

e THIEMERE 0.01 KF B R EGUR).

2 SHINBALEH, RIS 5 SRR A R MR R (5% 2), B T 2R EE A
PR 1 SR SIS, BRI EUE, 5 1 WA el FE sl iR Rk S AR IR
AR, HAHRVERBRE-0.200, BRitz b, ZlIHIAHER 2R E SRR RIS R R H
FHON 0,079, BAWIAKLEBHRE hRRIC, SBRRE SRR R K.

Table 2. Pearson correlation of various water quality indicators in South Lake

= 2. BB K RIEFRAY Pearson HEx14

L7 A TR Eh 20 hs¥i:- A 4R a

HA - 0.531™ 0.773™ 0.974™ -0.200
THIR LA 0.5317 - 0.382 0.661™ 0.079

R 0.773” 0.382" - 0.7377 -0.030

R 0.974” 0.661™ 0.7377 - -0.237
4% a -0.200 0.079 -0.030 -0.237

e THSRMEAE 0.01 EEFEQUR): MRIELE 0.05 EREECUR).

3 FWINBAACHI(E 3), 1%L 6 KAE R, BRI ESET, RSB (R 524 R
WRIER ARG, MRMEBAKN-0.168; AR L FIRZHUEBAE, —FMRIMEIRD . BBHRE
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FE=NE B EARAG, 3 SWMICHE, E5MSEIRE N RECN-0.074, HRMERIREER
f.

Table 3. Pearson correlation of various water quality indicators in North Lake

%= 3. L& K BIBHRHY Pearson FE XM

LN A T b 4 Js¥i: HA MERE a
A - 0.098 -0.209 0.970 -0.168
YRR A 0.098 - -0.653™ 0.309" 0.173
petid -0.209 -0.653™ - -0.321" -0.074
M 0.970™ 0.309" -0.321" - -0.171
MERER a -0.168 -0.137 -0.074 -0.173

e THSRMEAE 0.01 EEFEGUR): MRIELE 0.05 EEECUR).

WA NN LA H il RR 2R, E#TK 6 M T, 725 A 3~5 A iR 5 202 B i
%, BVEHETE 0~1 Z M) ZALE 2~2 XA M ER G, BT ELE 0~1 2[5,

IR AER AR B L, R RTT K RA A, R E A B B AT I B R K
FE) ISR TR HRIRE T, HERIRE X AREERR, SIS msikeife . s — R51
P, BRAMERMEWARKK = RERZ —, THWEE B FEBRA TS 5. B REAK
KR RITREEEH, WAKET RIS Eilts, KEEP kA7, E2 IR,

TR, GHSEYIERER. B BE B4 MEEW, )5 =F B R A AT L B AR
T, BRI EARRK, MRS T RS B SR, Jaxt KA s AR R
Mt #H AT, PSRN RAE SR QIR T SR T KRB LR 3 o0 i Fe AL B e, 2B o0 2
T ESZ M, TN AR R GRS R AR LT G ROKR B E SRR RS, SR HE 2 E
ik, BRI, R, PR SR, SEIGTE g IRIPUKIERIER . S TR R K SR
AEBERBIE L KR RGN S5 Geih B OOt S S A PR 5 1a) AR 7T 34 A

AU RE LGN RREA R, AR, AR SR S A S5 L
SR IS AN SR ERIMHREEATE, SR A AR . R RS KRN A SR
FERERAG . KPP REET e, ORI KA s E R R 2 —

EREFTE, RN T s SO R Eh 010 5 AR LU B, TR, BEH 1R N LK AN T
T QKA TR BTRLS »

4.3, SREHIEIRE RN

43.1. SREERIR

RGEHERIET A BB, YE T CO, (ppm) M) EHEW/m? ). HIERE 1 (C). +
BB 2 () LR 3 (°C). LEERAE 4 ('C). LEHRSE 5 ('C). LIRS (%RH) KUIE(M/s). W& (mm).
WESRE(C)s IR (%RH) K (hPa). BEFE(MI/m? )2 da bR, (H2& E BRI CO, (ppm). 4R (W/m?).
G (m/s) PRBETIEE (C)iX PUANEFRHEAT 04T -

432 SREFEHER axXFR

MEHERE, 7 A0 CO IR ik, 9302 ppm, M4 a I E AR AKX, 10 H 4 CO, K
FEEAR, N 179 ppm, MEEE a iRFEEFAMN ER LY, FEXT CO IR 4R a AT, ATLUE
H CO, MR EZE S 483 a MIIRIE 2RI, MHXRECN 0.046. SARFIM SRR a FIAHRMEAKR, KR
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475 0.0682, 5 H 21 H Sk KN 824 wim?, &R 10 438 93 wim®, & 4 hii&ss g,
FKMEARIRGE, AL LT UM FoRERBEEE X AR a (Uem, MHEREN 0.1153, HX A&
Kt CO, MUSFEHR R — A, VISR a MRS IR STIR IR &G — KRR, MK IhEE,
WERRE 5402 a RHAHG; WSS a MAHXRECH 0.0564, HLREUR/DN, hbEE, ik
N TR 2 a W5 R IC RIR /DN BLUH M BT 2 B = AN H IS S 5000 584 H 14k
H a WREHATHI T . ARSI 2017 4E 5 H F 2017 4F 10 AZ5H, SIAMHKIHGE a S EM L3
PEEAT 7SR5, T AR AR, SRR A IR, EeR M 7 AR, 5 A 22 Higff7IE
A, A6 ANH

900
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Figure 4. Correlation analysis between chlorophyll a and meteorological factors
B 4. Itx% a ERKEFHEIMEDHT

ZREFIR: 1) AERMMANHLRER a B E S, SRR =N A IS R BdE AN
MHBIHEER a BEAT T, ZREIR, COMMREE S ERER a HUMHSCIERE, RHOMHK; 2) MERES
M2RER a iR E 2R, MRAREUIL CO, ks 3) M SRR a KRR IFAK, N T2 KRE .

433. RESEMHEE a XY
RARSM4ER a AR RIBR BRE, RERNFE—EREE L B EA .

434, 2E. pH EHERKEHXF

ARAE AN B AT A AT, LS5, W0 1 S 5 s, a5 IR 2 R 26
MK R, HEMIZ MM RECN 03998, XL 4R Z MR/, BENSESER
FEZ MEE ML RK R, KMEI—FHLK R, R)G2 pH, RIE pH S-SR IRE 2 [0 (A
IATEERKE, pH S-SR EIREEZ I AR M RECH 0.0679, LU EE 5 M-SR RIAH M REGE /), £
pH 54 ZIR 2 8] FAH SRR N

WEEA IS 6 s, R EE S AR R 2 A BRSO R, HUETHIARSE R 50 0.484, b1
TR R, HE 1 SRR AR, e E 2 200 07 U R R 1
B, FRARJERBCIUN FFE, 3R B 75 m il iR B 5 SR IR Z A E (R AR BRI e R . R
& pH, HRHE pH S SERIR AR S AT 85 KRG, pH S5 SEg IR B 2 8] (A 2 R EU2 0.0604, HHLL
1SR VLA — 1L, RUITERGIHI pH 51 SRR IR B AR SRR /N
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Figure 5. Correlation between temperature, pH, and chlorophyll concentration in Lake 1
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Figure 6. Correlation between temperature, pH, and chlorophyll concentration in South Lake
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Figure 7. Correlation between temperature, pH, and chlorophyll concentration in North Lake

B 7. dCHIRE. pH SHERFREMNHEXXR

Gpdei i 7 pos, el S M SRR R R RS 1 5w KA AN, 2k
JUF 2B EHE, RESHSFREZRIMCNERECY 0.0045, FRWIEILHIR L 5 H 2RI AR
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PEAR/N e SRIGARYE pH S 2R RIRE AR IE D T 85 R KRG, pH S 2R IR ARSI R 80 0.0144,
RWIAEALH] pH 5 H 2R IR E AR R TEAR /D o

LR Lpmid: 1) EBATHT LR 6 A 1A, Br 10 A4k, A REREARAAK, fAS K pH EA LR
AR 2) RS HERERIREAE 1 SR OO R, HARSRIER BN R, HRAE LR
FES M SRR R RMEAR AN 3) £ 153, Bl dbil, pH SHZRERIREERIAI SR IERR /N

5. AN LK AEEFF R HHFIE

TN/TP(T 5t bl) %o R 2 1) 8 e 1 AR K B B S, A /K P T T AL s 7 5 A A o ) B B S ot 48 Ui
SFFE PR W E TP A E SR IR BRI bR 1) KA R < 7~10 B, ERARRKERIUN AR
HPRAS, AWEEMERATRERA, LAY TN/TP, WAIKAEFHXTRZH TP; 2) M5tk > 22.6~30
B, B BN A K B BRI DR 7, AR TP & & KCF T RE AR 52 1A L& O F2 52 204, JTEAL
RINGIEEEHEWERENC 3) DR T E 2RI, AEBERKMAEER, Bk rF
FAAEEH LSBT A= A HLE U AR ST R BN 2

WmiER, EFFRNER 6 MHY, 1 SHLEEN PSRN 0919 mo/L, HMRHBETFHEEN
0.368 mg/L, ZA TH&E 0.611 mo/L; SBENIF3E 88 0.007 mg/L, REAE, ZHIM RS &M,
AFERETEHE: DS EMRE, ER T AR LR MHESNIRE, 2 A S22k
FERAAE, HIRRECH 0.043, B RCBREIFE T

ST S 808 0.965 mg/L, EATHEE N 0.715 mg/L, MREETHEE AN 0.314 mg/L;
SBERTYEEY 0013 mo/ll. BAEEZE TABS R, HEAEZERETEAR, HABL SRR
MM EAESE, B EB LS ARk E 2 ARG, HISCRECN 0.289 (FRiZiM 4 5 KA s 1%L
EHmE), AR, BJa, dbMa a8 &8 0.508 mg/L, A TH5 848 0.376 mg/L
TR L T & BN 0.146 mg/L; BT & E N 0.0179 mg/L. MASES TR SE, HAFEREE
KR T2 A, AREEE LS 2R IR B AR G R = L AR U L 5 SR IR B A DS Ml 28 2 ) b
JE, K ZRECH 0.042 (BRiZM 4 5 RAE sl BUE 58 ), 8 ARG

i LATR: 1) ERFFRAI 6 AN AL, IR = AN T 0 20U L5 4 R B A e e R s 2) A
MEaRTERR, HEAFZERARAE ST 3) WM e SR, EREB RS, (AR
¥ o

6. it
6.1. AT#IREAERE., KEMSREFHELXER

1SR R a WRIE(EERIRE)TE 64 7. 8 AMEUL, WREREISEHFTE 9. 10 Ay, AEIKELE
5 HARM 9 AmiEdk: MEREHFIKELE S AR 6 A0 KRHEEIS, SR ECFY, TolH RN,
P SR 3 @ WRJE (BER IR bR 8 H Bz oh, HARR I B#MLILE R, [ERERAIIE 7. 8.
10 Ay, BAKMIE S AR 9 Ay IR ERZUREERCN T, H& 5 AR 6 AMEdK; Sk s A
KEMG, 8. 10 HMriim . ALHIARNT SN ANM, AR a IR (ISR B, R 6. 9 Ak,
PeBe s, BAMEREEPFTE 7. 8 A HEBAMNIIMRIRZIRERM, SRHREERIES HARM
6 Hir, HAhHmEAK.

7 i CO R i, 10 A COL IR IAK; 5 H 21 HIa ke RN 824 wim?, f/NR 10 A
B, 93 wim*s 7 H 8 HCRFEH W) 855 AR [ BORFE R =, O 27.1°C, SRy 10 H
18 HERFEH ) 15.9°C; M KAZE 9 H 23 H, A 1.3m/s, /I kN10 H 18 H, 0 mis.
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ERR)

6.2. KERMSRENSEIGRE R ROKERMSRFAIRERERIT M)

151 HEERSEEIRE LIV IC AN R EON-0.422, RIVEEIKE 5 4R R IR Z AR
REEELBD, HRMIREE R, MRAEH 5 SZRIRE L WA R4 R KR, IR s BRI S 4%
RIRFEMARSCIE R BN 0.129, FLEE SR ARSI AR, FTRES R MK R . e AR 5
ZRERIRIE MR R B0 0.338, 7ERTITHY 6 AN TAL, 151N RO ANSRAE K 0 S B L B AR ARAG,
W] —H AR TUE IR KA . SRS R RIRE R B EMR.

FAi: 2R a a iS5 RIR I 2 B AR O B DG ME AR B EE-0.200, AR #h BGAR P 5 I 4% 3R B A
EIHRC R B A H 0.079, BANENAMK S BER RS, &E1H 0 S BRI BRI, SRR S5
ZRARIRIE B SR Z AR

el WEREL AR, (RS RFRE R M RES, MRMERAKR, 75-0.168; AR
RREHERRE, PrASIEMEAR, HEHSRRE IR, REON-0.137, R HMRMER
/o MR BEAE =N R B AR AR, 3 S ICIL IR, B M AREIRE A S R EON-0.074, HIK
PRI E A

LR LA, COp MIKIE M43 a (A SCIERGR, A, MIRIEEZ SHER a IR TR,
R RELLL CO, Ky M54R3 a MR ARIFAK, N TS MG IE s SRS 4R E a A
WARIRK BIRE, ARB TR AR i AR R

SE
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