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Effects of meteorological factors on the water quality of Lake Dianshan

ZHANG Delin', LU Jialin', ZHANG Jiating' , JI Minli' & HUANG Huihui’
(1: Qingpu Meteorolgical Office of Shanghai, Shanghai 201700, P.R.China)
(2: Hydrological Survey Team of Shanghai Qingpu District, Shanghai 201700, P.R.China)

Abstract: According to the monthly monitoring data on water quality ( permanganate index(COD,;, ), ammonia nitrogen( NH;-N) ,
total nitrogen( TN) , total phosphorus (TP ) ) and meteorologicalogy ( mean temperature, precipitation, sunshine duration) from
2007 to 2014, the change pattern of water quality in Lake Dianshan and the impacts from meteorological factors were analyzed. Re-
sults showed that; 1) Mean temperature and sunshine duration had significantly negative impacts on NH;-N and TN. Mean temper-
ature had significantly positive impacts on TP. Precipitation diluted and had negative impacts on COD,;, , NH;-N and TN. 2) Wa-
ter quality exhibited seasonal variations under the meteorological impact. Higher values of COD), appeared between April and Sep-
tember, while lower values between October and March. NH;-N, TN peaked between February and April, reaching lowest value
between July and October. TP peaked during July and August, while lower values appeared between October and May. 3) COD,;, ,
NH;-N, TN, TP showed downward trends.
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FH R TR A 0 T B S K R AR AR A Ak, AR A 0 30 AR R 7K S5 2 Ak B8 32 B 0K 20 [X - S A A o
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TR A2 0 D8 B IR T AR (A TR T, X T 5 50 1 0/ 2 Wk ol b ol V5 a0 A /K AR, 33 1L
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VELIHT(31°04' ~31°12'N, 120°53" ~ 121°01'E) S R W — A8 FLWNA 07 T ORI T e, b it vl
PGSR, BE LT IX 50 4% km , HUARYTIRAE B LT | SRV R b 0 T 3 il DX 52 AL VA AR 62 km® | SF- 347K
R 2.1 m, B ROKTR 3.59 m. LR b IEE N e K R AR KA, 2 i VL iR A OK IR —  HOK 3R SR
ROL L F A o] B DX K R 7K A 2852 4 TR e B4 0 T BT Vb B K RO ) R B 2 4. 9 LD i) =
BERSZ AR K WAFN TR VE W3 DR K, EZEAIIAAL R T-KT 3 R | RUKHEFITT T, 252 TR 3 42 %
W VETTAE (1) . BE L AMTS Qe A B3 ke Kl e 35 B SR A B Tl 5 3 AROMP AR TR S G Ik
BTG Qe AL

2 BRI

2.1 BRERIR

2006 £E 11 A—2014 4£ 11 AR Bkt . H %
SR R R JE T X A4 R 52007 A 1 H —
2013 4F 12 AR oK & | H BRETESE S 0 9k ok
BFRIT SEd Bl KWL N 52454 R, 2007
41 H—2014 4% 11 A cOD,,, \NH,-N TN TP 7K J&i& %% K}
TR UE T AR W TSR B VR AR A SR & AT 1 R 80 9 48k B 7R v
T K AOK B BRI ) . 4 (MR IR BT B
HPRE) (GB 3838—2002) ¥ /K B4 V 28, K B V
FHRUEBRIE AT B 45 V 2.

2.2 ik

TR K I W I A0 4 F X LU 3 A T A
(3TN T 0 LIRS L P A6 AT 7K BT M. 7K 5
TR FH LR TIPS AR ifioR A Hh 3K IR B AR i) (GB 3838 —2002) , PFAA 3 H S /K pH i 5 il
£.(DO) .COD,, fk2#% & BOD; NH,-N TP TN A7 B kW Al A SR B 8 (S B By 4%
Kl AH2E BRI TR (LAS) A Ak 3t 23 T,

T LT 32 R AZ AR AN S0 P SR 0 b X Sk, b T b X A ST K R H R A R A e 2 R e e 1 i
ek K KB, 4307 2007 4F 1 H—2013 4F 12 A 53T = Rl Rl B 5248540/ A F¥RE A
Mk H H BB S E WX LR H PR A BoKEM A B BEEBARSCOCR (R 1), A FHREM X
FE034>0.999, A BEK S R40>0.829, 7 H IBATHOHE 7 %0>0.928 ; 3 HLA&- 7 A 3R A Bk &R
A H IR e/ IME SRR AE NS E B LA . PRI AR SR 2R IR 0 50 i W . IX 0 42 Bk L il X
SL R AT A Bk R A RSk

| —
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Fig.1 Situation and distribution of rivers and

monitoring sites in Lake Dianshan



RIS AR TR %R 1237

AU A AR BRI EFRLL

Tab.1 Meteorological factors and correlations beteewn Qinpu and others

T T BT R Bl il W X
AR/ C f/ME 0.7 0.9 1.1 1.0 0.5 0.3 0.9
B 32.2 32.0 32.3 31.8 31.7 31.8 31.4
FHIME 17.2 17.3 17.3 17.1 16.9 16.8 16.9
SRR 0.9993"  0.9991*  0.9991*  0.9992*  0.9994*  0.9995"
H K& /mm F/IME 9.6 4.0 2.9 1.6 4.6 9.1 9.1
B 323.4 374.5 328.2 363.7 381.8 397.5 350.4
FHME 89.8 96.9 91.2 97.3 97.1 105.0 103.0
SRR 0.8886"  0.9127*  0.8291*  0.8843*  0.8421*  0.8872"
A HIRE%Uh f/ME 47.5 51.7 48.7 45.1 53.6 54.8 53.9
o] 277.0 316.6 321.5 301.7 327.0 305.7 297.5
G 137.0 159.6 155.5 148.7 173.6 159.1 154.9
SR 0.9583"  0.9402*  0.9344*  0.9283*  0.9494*  0.9444"

* Fnilit a=0.01 {5 K.

FRGCHEMW G R GERE) K 5 %2 K% KEERI S
RoGit i 3R 2. Tab.2 Summary of statistics of meteorological
7 B E Ay i variables and water quality
LR —
£t Bl BUME RKE PHE %

3.1 UE WL 7K AR L A AE B B i B e

WL 2007 45 1 H— 2014 48 11 /1 COD,, AF-¥ R/ C 97 0.9 312 167 746
. R L AREKa/mm 97 6.1 3234 91.7 4422.0
AR AR 7E 3.67~10.00 mg/L ZIL, 0 5 1w 07 475 2646 1340 23463

126 ~ IVIOKBRHE P {E 0 5.02 mg/L, WM cop,,/(mg/L) 95 367 1000 502 090
IKFRE. CODy, W E A AEZET AR, 4—9 AWRIE  NH,-N/(mg/L) 95  0.05 620 126 146
B, M 10 H—84E 3 AR EEEAR. TN/ (mg/L) 95 .73 9.82  4.16  2.59

NH,-N ¥¢ Ji 75 4k i 5 78 K, 76 0.05 ~ 6.20 TP/ (mg/L) 95 0.071 0314 0.150 0.003
mg/L ZI, 0 T~ 25 VIORBRE P RIMENL.26  gp e angr s i fir.
mg/L, NIVZEKbriE. NH,-N ¥ FF>2 mg/L 4
VoK, LB 13 3R, FZAE P LE 2009 48 3 F LARTIET B 1 <0.15 mg/L A9 T 20K Hm B s vk, F24erh
7E 2013 4F 10 H DU RRT B NH,-N R AL LA B, — A S A 2—4 H | AR (H 3 3
E7—10 H.

TN Vi B AR TR 1.73~9.82 mg/L 2 I8, g V2A01% V HKARHE; IR 4.16 mg/L, J9 % V HAKER
WE. FEILW) TN YRR AT 4 2014 4F 9 H (1.84 mg/L) (10 H (1.73 mg/L) Jg V ZKRHES, HiA#>2.0
mg/L, A% VIOKARME, & 4 NMEAR B ™ E R RR. TN W18 LU A A i, —4F v i 0 F HH B A
24 J MRS ERBAE 710 7.

TP e FE BRI EEAE 0.071~0.314 mg/L Z ), IV ~ 25 V ZK ARk P ME R 0.15 mg/L, g V ZKAR
HE. TP ¥RJE>0.2 mg/L #945 VZoKERME, SL 30 14 ¥k, 5 14.7% ;0.1 mg/L<TP ¥ J¥ <0.2 mg/L B9 V 28K 45
e, LB 71 R, 5 74.7% 50.05 mg/L<TP ¥ J¥ <0.1 mg/L 891V 28K bRk, 2o B 10 ¥k, A0 5 10.5% . 7] WLiE
L TP MR EE RS AN R . TP WK BEAFAE TR ARk A L BAE 7.8 15 IR E L B0 AE 10 A —24F 5 A, 280
MR EHETE 4—5 A.

K Mann-Kendall #5677 %5 , 7155 2007 45 1 A — 2014 4F 11 A& 4 3K FFE bx i 1] 7 5 A K
U (H , 25 R K COD,,, NH,-N TN YR B P58 5T a=0.01 B3EMEKF F M-K K56, A B E /Y T G m
TP WM «=0.05 BE AR, A B3 TR i coD,, NH,-N TN 1 TP ¥R ERAL, X £
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Fig.2 Variations of COD,, (a) ,NH;-N(b),TN(c) and TP(d) concentrations in Lake Dianshan

(broken line denote trend line)

Frad T 2008 AFHLYT I i DX S0 AT K FREE 25 5 1 BHLSCR
3.2 BIMABIERESKERAXES
GEIHHE LI COD,,, NH,-N TN H1 TP ¥ BEAE {55 H S 2l oK aE | H IR AR 5GP, A P2l R
K H BRI A B AR 2 D H IR E RE MK a=0.05 FEAK n =95, TR (2 3). NH,-N|
TN YR A5 -3l K A A H RN RE 3 S G (@<0.05) 5 TP R BE 53 Ul B2 3 IE AR DR (2<0.05)
R 3 KBRS IR E R ML REL

Tab.3 Correlation beteewn water quality and meteorological factors

REEE CODy, NH;-N TN TP
EPER S w] 0.1731 -0.3829 " -0.5364 " 0.2857"
24 H B K -0.0890 -0.2189 " -0.2423 " 0.0788
RS NEREin g 0.1499 -0.1413 -0.1865 0.1011
AR -0.0109 -0.4521 " -0.6624 0.2343*
T ABEKE -0.0077 -0.3178* -0.4135* 0.0650
BEYERERITinE 0.0669 -0.1695 -0.2335" -0.0204
2 AR -0.0817 -0.4442 " -0.6704 * 0.1955
I 2 4~ Rk & 0.0098 -0.4076 " -0.5500* 0.0664
1 24~F H R 0.0325 -0.2279* -0.3140 " -0.0780

* AT a=0.05 {5 R 5.

4 18

AR T AR K o T 1 A B e A A Oy UG B, AT R R KR 5 KRB SR AR AR, AR
FhE KRBT, R MK IR REAR, B K R AR & 5 B SR A — 2 188 X K s ma = 378, K IR T
BB K AR R I Y B BRORE R B i TR K A e Al SR R K IR T vt S SR A A 1
TP MR 328 IS U8 P U P RURI s (A R 36 oD, NHL,-N TN il TP YR

TELRE DG IR i A A R 6 A VR R AAR R U020 T K A AR R W IR PR v A R i T RS R B
Fb, H RIS G RRRE R KR A A S R K AR b i R 22 A K M b O 8 T e 5 K A
FEHE AR FRE = A2 8, SR A B I A 48, AT 38 /K . IS 2 B 20 ) DK A 0 o 4 e e i
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TR LBk T, SR B S I 188 T8, PR K e A 2 BR B T R W o A T e R
SRR 21, T RL 9 22 B A L e T AL AL 298 i 7K L R 1 SRR DX, 4 B 9
MR R PSR IS 26 | DA TSR 7K o 20 S B0 DR K e 0 AT A 52 5 T R 0
e A

AKX K R I B IR B | WK 530 T 35 D A0 1 05 T 0 R 22 2 — )| K T A 0 0 2
ST, JEHCJR A 1 Tl FE MBI T AU 075 Sl o S8 A 9 00 5 K A 95 e A o
B K T HEURL LMK K R AN B A L LA BRI L B
A I K L 3 A Bl 4 B K T A ST s 0. 55— 7 T, WA R AT
T LR 2K 5 S O 2 4 5 WK I, R K Pt A BLY B HLR B NH,-N i
TN 25K .
41 SRR COD,, MM

BARLIEE K 975 e 50 T SRR B IR Mo {25 IR 17 5% | COD, v s b 2 525 , Rk
SURB I B AR COD,,, 1 fi 7 A BB 5 1 % 4 WK AR Z AR A 431 COD,,
ERB I AR AR COD,, e FE (R G I B (1 '
MREEXT COD,,, W Y R A B, —4E h COD,, ¥k
FE R A At S A 7 8 28 S LA
BUIERGA I 1.2 F1,CODy, S URMAEHR  gogs g PRI CODw/ S ESTHIRY
W 3). B R TSP AN, R mm (mgl) (meL)

Tab.4 Variation of COD,,, in particularly

much and very little precipitation

K. COD,, W E 2 B EMIEAET & 4 BokiEZ  2008-6 2939 5.76 -0.05
HAEK AEFHRIR S CoD,, R REGME . BKEEE 200007 3234 4.33 -1.40
PR RS (R K e I 0 COD, e p gy BEACHEZ 2009782063 ds2 4019
PSE FeKk4FZ 20103 190.3 3.93 -0.52

: Meki%4  2010-7  179.9 4.35 -1.22

Wi 7K I TS BB AR A 15 B e o bl S8 AT i MKEEZ 20116 280.3 419 043
SR JERUK TSI DRI CODy WIS sy 2013-10 2841 308 -1.48
MRREAR S TA R, 7T R RK 5 Y moksg 2014-6 2233 4.58 ~0.94
WRE OO BE i B RE ) 858 TAR TP Ao ks 2007 -1 443 771 +2.04
BE AR R MK DS G ik ko coD,, Wk BE T, MoK 2007 -4 87.8 7.81 +1.71
Mok 2 B0 0 6y (=180 mm) , 464y H gy BT 2007 -5 36.4 10.00 +2.19

COD,, <5 mg/L, Rl =6 mg/L Hy, 1 H ik &jﬁi:{ iggz 7;1 ;;2 2(5);1 :(1)38
o KD - . . .

BB E AU TR AR BAG (<90 poe p00-6 695 5.57 +0.28

mm) ,COD,, — % =5 mg/L, 1M HWE L - HHE Mok 2013 - 11 11.5 5.01 +1.03

EF(F4, B 3). R4 COD,, EMLSREKE  mokisl  2014-10 38.6 5.20 +1.20

AHSCHEAR 25 1B K B K 3t K A oD, ¥k B

FR BT RN, TR DA 2t —CODy, + ARk 350

WK,
4.2 S & &M NH,-N. TN 898400

JKART NH;-N (NOZ-N J2 A 4 i i) £ 28
2O TR R R R K A AR A A 1 A
A IELE L H IR RO OEIER KA A K
R, WS B A K R P i RO 2, (AR K IR TR R
RS 3 B0 URBAE Gl 1 T F IO o
% KA A K 545, 5 NN TN R 113 VeI COD, It A2t
I A NH,-N TN 3R EE T % 5 2ok A H Fig.3 Monthly variation of COD,,
KIERE % AW i A, 0 NHL,-N TN He i b with precipitation in Lake Dianshan

COD,,,/(mg/L)
WA U000 o
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MG BE ; TRk 2R 5 B SR T B BRI B08/> KA A AR RO 2, % U WIS s 55 , 8 NH,-N TN ¥
JEEFE, #0123 AR k2w E B SRR, KoK L 250 45 Y L oK Rk 28 4R
PLATE L 7K 2ot AT T-KT T R 20K R IT 7% W, 3 18175 30K i (] 5 SR B 2 /K R 4 23
— B AL IR, T E AR I 46 U 5 22103 J 0 T 3R L KR A L UKW RN G 5 W0 S AR, st 1y
[ 5 3 ATE LAY KGR B4 BE 2 28 e i RIS B 1~2 N, BB K. X 1~2 M H W IRERH
SRS /K AL AR A ) A A AT 53 00 e G P MR WAL, 88 /K 7 7 B R L /K A4 T NN TN i 3 i [ 7 e I i
T U T W AR ST AT KR | BUK U SRR R Y NH,-N TN WRBE, BEAC A JE LK Ak
NH,-N TN ¥ 5 , 5 LK R b NH,-N TN ¥R B2 FAIR. NH,-N TN 3¢ B = 0 2—4 B &KW,
Fe—4E P S IRRARAY 1.2 A 1~2 A IR EBAE 7— 10 A, W EZ R0k, LSRR 7.8 A W0k
0~2 N oKW BARZ A 35 1~2 47 NH,-N TN 3R BE B, T Rk £ B A /0 9 4y 50U
1~2 4~ H NH,-N TN BB B At RS A AL 2 A RE A0 KR B RS A5m NH,-N |
TN AR ([ 4).

77 —NH,-N  —— )< @ -35 12 —TN —— [ i © ~35
6 30 10 -30
3 ° P= g8 (D=
E 41 -2o§ ?6_ -20§
Z 5] SEN Fs
Z 5 -10%{ = 4 -105(\’2
14 -5 2 -5
0 . . . ! . . . 0 0 T T T ; T T T 0

—NH-N  —e— Ak

NH;-N/(mg/L)
TN/(mg/L)

¢
0 . T T : T T " 0 0 " T T : T T 0
- — — —_ — —_ — —_ — — — — — — —
| | | | | ! | i | | | \ | | | =
o~ ®© o =) — o~ o < | o~ ®© o o — N o < |
S = S = pa a ot} - S & S =2 b = = =
S S S S S ) ) S S S S ) ) ) S )
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q

Pl 4 JELLH NH,-N(a.b) TN(c d) 5450 Bk a i A 22
Fig.4 Monthly variations of NH;-N(a,b) ,TN(c,d) concentrations

with mean temperature and precipitation in Lake Dianshan

W52 3, H BE/K i =200 mm 09 H 432 [ 1 H BEK & =280 mm /9 H #3, W NH,-N TN ¥R & T
[, NH,-N ¥ <0.8 mg/L, TN ¥R & <3 mg/L. ML MoK &/ NH,-N TN ¥ B4 5, 2 2008 4F 2— 4
A 3 A ABKE TN 111.9 mm, [F3 NH,-N #& B 550°4 2.67 .3.84 F1 3.83 mg/L, TN ¥ J¥>5.6 mg/L.
B, FEK O AR A Hf NH,-N TN 8 BV R SIS A R T T A A28 8 T 328 AT 38 ST 1 NHL, =N TN Bk
B BAETR ,NH,-N TN WA, #H R NH,-N TN R (B 4).
4.3 |E &4 TP iR EH M

T E T 2 IR A A 0 A 3% P AT £ RS D08 R PR T B R I, TR RE AR TR TP B8 3 kK 5 i AR AR A A 0
A P R MAC o A S 0K X 2R A IR MAC e 4> . TR T B 18, TP e 88 Ak 55 5 M ST BE I, TP YR E AR, TP e &
T VA A — 4 P SRR i A 7— 8 H (1#15).

VRMFEEO A B 7K P A e — e LA, 3 B BT - Ok BRI HEAK 45 27 A M R AR U
HEFRE T AR 2R NI HE AT, DI 7 A 2 i 1 o0 5 07k 9 4 /0 P IS J00, o =+ 398 9%y i 4 b
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5 FELLH TP ¥ 54 Ul A9 H 224k

Fig.5 Monthly variations of TP concentration with mean temperature in Lake Dianshan

55, R A+ HERUR A0 KR S . XA U K DB TS, 2R A U8 AR T K A
PR RERE S, WP T 75 4% L A S o s Ml 5 etk A KR, AR SCrp A IR B 5 K AR S AN
B3 (AREK R Z A 0 (=180 mm) , TP B, — M =0.15 mg/L; FEoK itk /> 1 H 4 ( <100 mm) , TP
e EE M T AR A BRI TP W BE <0.10 mg/L B 145, H ok B34 2R/ A H 4 (<100 mm).

5 INgs

1) RG AR TE (L AR . SR | B BRBTAGE I NH,-N TN FI TP ¥R B, 300w | F IR e
% NH;-N TN YR & FRAG, AH BT SURAG B RS 200 NH,-N TN W JE T 5 P32l TP vk
FE L TF SRR TP W BE AR, Mk xfKi& i cOD,, \NH,-N FlIl TN kBB R BRAEH , ok 8209 H 4y,
WP ARAR, A, B K a0 0 A A VR BEAR = Bk 20 H 0y, TP W e

2) ZRG M, COD,,, NH,-N TN I TP 245484k, COD,, WRBE 4—9 H#m, 10 H—34E 3 A%
i s NH,-N TN ¥ BB BE 2— 4 ARTJE,7— 10 A N ELRETBE TP W B e (B BA7E 7— 8 H (i 3L
FE10 H-—34E5 H.

3) AR B FRK GRS T s K AR 5 Y R IR RS Ak 2 A AR N 3 R AN A AN
Ao B T 2 R M R R 7K SR, AR SRR 6 L T SR KA e ¥ e A b Tl V5 e Rl A A v VS e SR
V5 YL SEHERC R P b X VR K R K BITAA — 15 SR H.

4) K B G5k R H GERE XE LU Bk B AR Ak B Bl S LUK SCR BT B Sl 3R 4 A
B, T RAA B A5 S A0 B ) ROBE RS ST OB R K USRS B F XK B SRR B, A8 AR AT 45K
ARG T AR U, 53—, KA IR AR T B AT R A s K S, AT
FEAMREAEACRT K BT K A AR PSR RS M R B S R 07 14 0000 | T AL 1

6 5%k
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