ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

rRE BB A S IR ST L £
: M @ HE




w % # 3 $36 % 453

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20154 3 A 15 H

E/N
PRI PM,, ¥R FE 25 ] 53 SR B MR ] T - vveeeeesmmesmme s Bl BE BB EFL(759)
2012 ~2013 4[] db 5L 1li PM, | K I P B T 23 45 A0 BB M A A AT e veveeeemreme e
................................................................................. X, KA EE R, AR, 2EF(768)
RISCBIXK T PM, | ' OC, EC FFHERRIRHT +ovvevevereeeesenss # 50, BBk KRS, Wk R R, BT TI4)
KBRS PM, | TR ASALIRAE e eveveeererereeseneenessss KAEE ET A, WAA A BRRE( 780 )
PIMTTITIX PM, TR ATHUBRAIATHEIE -ooeeeeeeeeeenens XURHE, Ak, G B 5 £ 5, X0k, 2 WA, %k ( 787 )
HE 2013 4F 1 A PM, BG RS RR TR SCHITE <oeeeeeeerereeeneeeeeeens BEXH RER N ELW, HFF, FF(79%)
i 2 AU 5 R ALt X V5 YR U BRI HLRIBIE ST oeeeeeeeee BRI JEE T, H 4 F A, P k(801 )
TR K PR RIS AR A S B L TR oo B FAE.YEA, TEF(809)
R AR IS MR AR AFAE ooeeveeeee ERAE, XN, KWKRE, #HRE, REME, RAIL, KEE, PR{C(817)
TR FR AT DU I TR ZERE  cvvvvvrrerrrmmmnreerrmmnn oottt ettt AR, AN AE A, R (824)
I BB A S A IR BB T oo eeneeeeenenss s EEAE WHI K FEE, F(831)
KAL S L R i R Z IR th Z 05 0800 A | RIS XS PP - B A, 7 R B0 I, KR40, E e de , # 4( 839 )
TR XS M PPCPs (I AR PE S EE M PRI 2K evveeeeremmmmneeeeeniieee E,BMAENE, KRG, EE (847 )
HIRH TR Z TR Z IR IR RTG Y RAE TS IBRIETE evveeererreemmenesseieens ERAR,IDEN, A M RAER(855)
Eenr 3 ST X P AN [ A7 N ) S A Y (1N < 11 TP PP L, TR, EAE(862)
PIVE AT AR KA AT LB R ORISR « DAERTT- B BV WV L-Fa BTG oeeemeeeeesmemeeesmieeeiiiieens
.......................................................................................... ]E_Jé%, ‘]1%, i—%‘iﬁ, %ﬁgﬁ, }51@, XIJ/I( 869 )
e 2 X B A INFLI, A SRR R A HLJTR AT T TR EIRAE - eeeememmee e
........................................................................... Eﬁfﬁ, ‘]I%ﬁ, ﬁ%’ 7](/:!5!;[3:’ %t{i—gﬁ’ lf]éj‘&, %ﬂ(@( 879 )
B A ZRET SR LT (DOM) JEIERHE SR IEHET --eeeee- e, T, HER, PR, ELk, £75, 5% ( 888)
KLV SR 1 7K 2 A A LA 20 T2 A i 1 R A L YRR A B AR BERT EE, +ovevvveneeeremem e,
....................................................................................... AR Rt REIR, B A B, ) (898 )
BTN T KK S AL T MR ZE v eeeemmmmmneeeemmmin ettt AT, B3, (905 )
AT S5 VAT BRI L AL A AT IR oo stttk 208, TLE M, 3 E B (914 )
WS T VR RIS 5 FRBE DR TR APHT evvvereeseemseesnss IFE MFL FEE,HH (922)
S KA TR I I TR X B FRARAS I AR E, +eevrereremnememeii i, EA AEE, BME L, EFE(928)
KK AR F2 R 23 [A] 4 S AL SRR AL covvererrmeermme e LM, RS, i, REF(936)
DLV SR A B B FRARUR AR oo eeesveseess s B, BFE RE, EW, 24, REEH( 946 )
TR B4 U AR B IR A FUE SRR R oeeveeerereeesenssnnnns $E A E kR, EA,EH(955)
A BRI R, X K e 2 S A B T ST e B BT ER A, H 58, K 963)
B L FLITUR A R A T SR AAL R IKEIFGE vveerrmrrermmnremmmre e, TEX,FHR, k¥E,HH(969)
N et b U A 33 G B A £ T P ol Er g, B 2 E( 980 )
PR G AR AU S B A 0 B ARSI A CWPO AT TR P-3R MIBLELILH - evveesemssesemssnssensinscisinciins
...................................................................................................... RELRATE, R i, R T(989)
A G 1 R WA DR S50 S A AT e i Y SR O ST e E RS, 7 AR R e BE, K T B SLAE( 995 )
15V B A WA E O TSR A 775 7K T R B P alRIT 5 - eveeeeeeemeeee BAT ROLA, A R, RH T R F B WA, X 41(1000)
o BTGV B . L B L BRAERALILHE -ooeerrrerreee 2, E, B, ¥RR, £EX(1006)
MBR 5 SMBR It &SR AT M TG YRR e veeeeemeeeee NG ’ﬂﬁ}% , FIrE ’ﬂm E(1013)
FET COD ¥ BE X B /W L AR L FVBE R RE IR oveemeeeenmmeesmeeseeeieeens & ST, XU 5L, B8 e KA, 4RI I (1021)
FAR A B AWM B B AR PEIIFGY coovevrrreee e (= 4 , B , XI| 3 &k , Be %’E}i( 1027)
FREHIRTT I G I 15 Y AR S KU v vveeeermmmmmmreeesiiieieeeeen F R, Dt EH, W, E % (1037)
N ) FpAE AR NS - S A SR A B A LRG3 (RN +oveveeemmeeeeemeeeeenens BPERE S R, ¥ — U AR, B R (1045)
AL AEABOGS W S 4 T Al X AT LB P B B AT LB AN e eeomveeeeeeeees KoUK, Bt L, A, 248, X R (1053)
VT PGHRE B AR TR SRR ANE I - TCZE BB G v vvvvvvmmemrer e e e e e e et
............................................................ bk s FE Ik FAD EHE WY, AR, EE HE(1060)
5B SN B e A R AU S TR A <o vvvereeremr e TN R YA, X EE(1069)
TR FE MR TS AR A 5 ARGV U UL U B - B, BHM, 8 R, 2R AR, EGH, 5 EH(1075)
o I ARV A AN Ry B T 0 A A A T B RS e &, G428, 20\, EHL,FWE(1084)
FORHHIA AR AL B AR SCR AEAFBERHHLEIRITTE oeorereerrremree G HRE R TORE, FRR(1092)
AU P B RIE AR ETSE -eeveeeeeeeeeeeememereeneeemeesneiese e, A AR B E L IR, BHEE (1098)
JenC AL 4 SR AL AL A R RSO LU SE voveemeeereeeeeneees MEE, IR E, FLE, FF, HHEH (1105)
SRR HERCAR ORI A ATV E OO TAFIEZRIR  -ooovemeermmmeemnmneieeeene BE, T8, 3R, EEH P ER(1117)
%*ﬁﬁ%ﬁ%}%ﬁﬁ*&*ﬂ%ﬂfﬁ%ﬁ% ............................................................... P/if\%é(, %’d\ii’ g&g’ 'fﬂ#ﬁﬁ( 1123)
STV i b 25 P o R AR B A A MBI T T TR TR <o eevvm e et ettt A (1133)

(RIERPEVIETT S 35 (830) CIRIERLA ) AT A AT 0 (846) 5 H.(838, 861, 913, 935)



36 55 3 7 1% 3 2 Vol. 36,No. 3
1543 f ENVIRONMENTAL SCIENCE Mar. ,2015

KK EREFRZTEATRFUESHFELE

SR, R VPR, RER

(1. E R B e at S WA AT S BTN S PR R [ 5 RSN %, B AT 2100085 2. P EREBE R, JEaT 100049)
FEE . FEF 2013 457 H 1973 0] 150 %5 B RAR LS 6 KK AR K B SR AR 04T T 25 R - S Rk 4B B A7 B A 3, B9 TR
TS K WA AN R A2 A5 2SR XK 48 58 SRR A G R B s e B AR R M. SRR I KA R WK A8 FR b O 4 3 a
W (CHL) SR Y2 b Fa At m AR md BRAR R a3y R EE LA ASAETE, HB A (TN) /Y 76. 28% , i 12 LR A WAF , o
SSBE(TP) 1Y 66.38% . SR JHE RT3 S AU S04, AT LUK SR A s 70 WA L 2 [ B o M 22 e iy 4 A X8l 55— X T 78
LXK ARFK AR H I & E IR 55 X A IR SR I A AT O A X AR SRR AR AN IR AR AR
FEXFHAE R ;55 = XALHE O X AN PE w9 X, A 3R rh 4505 Y (K SR AR X 585 DU DXL 46 ST | A VS AR R 45 L
il X3, ARFK AR I AL | AKX A3 X GETT T R W, AN (R DX i R W e S AE K I P AR AWk B, 5
CHL 1 EAHOCHYE FRERH6 45 TP, TN | W A# I B2 (TDN) A A A (NO; -N) |, T 7E S — X W >k TP F1 TDN, 55 — X 24 TN Al
TDN, %5 = X4 TP Bk (PO; ™ -P) #1 TDN, 25 U IX PO, ™ -P | WAL B85 (TDP) FUE SRR EL (NO, -N). T2 [ {E 3R A5
A W] A KA TN TDN, TP F1 TDP B AE 4351 12 800, 9 800, 445 FI 150 . AIFFE M 4E 9 —AN KRB K WIA , IR
HOK AR 23 (8] T2 R AR ARAIE AN AR S 210 S AL S ARAE  RII/K AR 3100 75 SR 40 B o 8 225 A 5 o M, 0 LM 28 DR TR e /K T3 g s 0
SVPHr, R 27 SR S A AT U S A A Y s, ke PR W A s N GE T YRR 2 A AR 4

SKEBIA . RAEOKIING ; EHROKSE,; BRIMBAR; K-means IS ZI0EL I, /574

FESES. X524 XEFRIRE. A XEHS . 0250-3301(2015)03-0936-10 DOI: 10. 13227/j. hjkx. 2015.03. 024

S

Spatial Distribution Pattern and Stock Estimation of Nutrients During Bloom

Season in Lake Taihu

JIN Ying-wei'?, ZHU Guang-wei'*, XU Hai', ZHU Meng-yuan'
(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the data of high density spatial sampling in July 2013, we analyzed the spatial distribution pattern of nutrients and
estimated their amount during bloom season in Lake Taihu to discuss the correlation of algal bloom in different types of ecological water
and nutrients in large shallow lake and the representative of its sampling sites. The research showed that nutrients and chlorophyll-a
concentration (CHL) in Lake Taihu tended to reduce from northwest to southeast in general during bloom season. Nitrogen was mainly
present in dissolved form, accounting for 76. 28 percent of the total nitrogen (TN), and phosphorus was mainly present in particulate
form, accounting for 66. 38 percent of the total phosphorus (TP). The sampling points in the whole lake could be divided into four
sections with significant difference between each other using principal component analysis and cluster analysis: The first section was
located in the district of northwestern Lake Taihu, which represented the heavy eutrophic lake areas with serious blooms; the second
section mainly included Meiliang Bay and area of river inflow into lake in South of Lake Taihu, which stood for moderate eutrophication
of water quality; The third section included the central area and the southwest of lake, which represented the water area with medium
water pollution, but blooms were frequent; And the fourth area was the remainder areas including Gonghu Bay, Xukou Bay, and
Eastern Taihu, which stood for the region of weaker blooms and better water quality. Different factors also affected the growth of
planktonic algae in different sections: From the point of the whole lake, CHL was significantly correlated with TP, TN, total dissolved
nitrogen (TDN) and nitrate nitrogen (NO, -N) ; while in the first section, CHL was significantly correlated to TP and TDN; CHL was
correlated to TN and TDN in the second section; in the third section, the influencing factors were TP, reactive phosphate (PO} -P),
TDN; PO;™ -P, total dissolved phosphorus ( TDP) and nitrite nitrogen ( NO, -N) were the influencing factors for the fourth section.
The study showed that the values of TN, TDN, TP and TDP respectively were 12 800 tons, 9 800 tons, 445 tons and 150 tons during
the research period. As a large shallow lake, Lake Taihu showed high spatial heterogeneity in nutrients during bloom season, which
was resulted from the space migration accumulation characteristics of cyanobacteria blooms and the alienation characteristics of

ecological type. Therefore, when monitoring and evaluating the large shallow lakes, sampling points should be set rationally and the
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results should be interpreted properly, to avoid overgeneralization due to improper monitoring points and statistical methods.

Key words: large shallow lake; cyanobacterial bloom; nutrients amount; K-means cluster; multiple stepwise regression; heterogeneity
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Fig. 1 Distribution of sampling sites in Lake Taihu
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Table 1  Pearson coefficient correlation matrix of nutrients and CHL in Taihu Lake
™ TDN NO;-N  NO;y-N  NH;-N TPN e TOP  PO}~-P TPP CHL
TN 1.00
TDN 0.83 1. 00
NO; -N 0.33 0.43 1. 00
NO, -N 0.69 0.70 0.39 1. 00
NH, -N 0. 62 0. 68 -0.10 0.54 1. 00
TPN 0.72 0.32 0.03 0.37 0.24 1.00
TP 0. 88 0. 65 0.11 0.58 0. 62 0. 82 1. 00
TDP 0. 87 0.74 0.09 0. 66 0.75 0. 67 0.93 1. 00
PO}~ -P 0. 86 0.73 0.07 0.34 0.77 0. 66 0.92 0.99 1.00
TPP 0.78 0.48 0.11 0.44 0. 42 0. 86 0.94 0.75 0.75 1.00
CHL 0. 66 0. 30 0.07 0. 65 0.28 0.90 0. 82 0. 68 0.67 0.84 1. 00
1) AR B EAR (P <0. 01, SUBKE) , BMABHAZRIR BAEHZE (P <0. 05, XURKE)
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EIHEER IS SR I SN GIEPIE NCIES N e T
DLAE K MG 1 #4 BE ot A X 9% 4, BE A T 0 10 mi BEKD Ll
AR Q AU k1 H R MR A AR -

(—BK T 100) 2 ARG R KT HE R TAERR
K, 1 EHAE AR AR 5 4%, AN E T4 AT
U, BT LA b BAEAEL 3BT R0 32 185353 B, AR SR R
K-means B2 RIXF 138 AN R AE 0k £ bk
R BRI AR IR MG 1) 4 B R a5 A Sl SRk
W, ARG RR CC R B K R R A s A B S R i
(58 SR R T AR IS | LAAS BT I A 28, 1 AT IR 7Y
KE ORISR S FHIERE, - HEEF]
KSR IE R 1. 5 R GRS B KA [ PR 5
KFE BRI T RIBk, AT S35 b0
1E k AR IR ET 5T ok R R B AN B /M
IR B B A k(. 2RI fE 3 k< /n, I
A k< /138,80 k<11. IR 15> 15
P F(S,4) Nfe/ME k=4 AU

PRH IR A BT, e HE T 1l 532 8] 6 2R 1) 2% V)
JE R KA T 138 /N SRAE A5 0 B U 2 X ( &
3).
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J& T AWNG Y | i HKAEHER ™ H AW X, FE7Y
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Fig. 3  Subareas of Lake Taihu
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T FRTF ], A2 B W , i i K AR S B AL TR 3%k
BUE SRR B RAC, VORI X AV X e
PSS VAR | im HL 32 R K XA 75 YL U 5 4
J3E I SRR AIR ™) T Y AR X A

S DU DX BT | DS AR ORI,
AR IR IR BENE DR 2K BT e af i X STV e
2007 R fEALZ 5 B A A5 0 3 7K A6 B 45 1)
AL E—RINAE TR S 12K TS B
BN THFEE G T AR A I 2 LR £ R 3
X2 [idfe o, b & Ak AE.

DU S T8 DX o SR A 00 T 28 L 36 3. DU R A
S ERS G K (RUBRER) 15 g R R
BEE— X 55— XCRAES (1 =9.16,P =0.000) |
— X 5% = X REES (1=6.20,P =0.004) | 55—IX
DX RRE S (1 =12.18,P =0.000) | 5 — X 5
KRR (1= -2.85,P=0.006) . X 545
PUIX SRAER (1=6.79,P =0.007) , L 55 = X 54
VUK RAE S (1 =6.46,P =0.002) £ a = 0. 05 1) 5.
FEMEKOF YA B 2

W TR — R SRR KA T &9, IR
B A2, A R T 25 3 00 o0 B H A, AR R JRL

%3 K-means BEFEZOEMES

Table 3  Distances between final cluster centers of K-means cluster

SRR R Z RIS A T, R T ArcGIS
(128 F5 22 0V A T HL T Dk Ak 320050 43 1) 3=
SRR E P, HL G A R4 50 R fEHE. A% T
BB A R4 138 AN X B[R] — 2 R AR
JRARER R X G I, 73 XA BR LA 3.
2.2.3  JKARMASIR] ) X K 5T Y 25 ) o3 S Pk
A2 X 8 #2465 CHL W Ik 4 iR,
KA 5 — 25 X TN, TDN, TPN, TP, TDP,
PO, ™ -P, TPP Fll CHL V343 B 485 =, 4390 41 3. 96
mg-L~', 2.71 1.26 mg-L™'  0.259
mg-L™", 0.127 mg-L™", 0.105 mg-L~", 0.132
mg- L™l 47.29 pg L', 5 VU 2K X S 24 9 ¥
ﬂfﬁ, A8 K 1,54 mg-L_] . 1.24 mg-L_] . 0.30
mg-L_l . 0.043 mg-L_l . 0.009 mg-L_l . 0.003
mg-L™"0.034 mg-L~"f17.52 ng-L~", H{EKX 51K
EIX A2 HIAR K. NO; -NS-4 3¢ 5 fi v {8 1 BRLAE 2R
TRMIX N 101 mg- L B IR Al B
SIUZEWIX, N 0.72 mg-L_l , AR 22K, T
NO, -N I NH,' -N 5 = °F 2 W& B2 43 51 24 0.076
mg-L 7' F10. 84 mg-L~" AR BRTESE— 2 X, FefI%
{E43 )M 0. 012 mg-L~"#110. 098 mg-L~" ,NO, -NiH
PRAESS =281 X, NH, -NHBLFESE X, Geit 445
B EAN )30 DX ) 1 357 3 J3 T 60, K &R TN, TDN

mg-L_l\

WXERZL B B HEK EHILIES

X 0.00 NO, -N, NO; -N, NH,-N, TPN, TP, TDP, PO?1 “-P.

$IX 1.42 0.00 TPP 1 CHL 7K - ¢ K AH X 2 08 A 107% . 87% .

;E'Z 2.86 Lad0.00 34% . 221% , 308% | 168% . 232% | 347% | 443% .

£ IX 3.38 1.96 0.52 0.00 . N

166% 1 222% , 2 e Hi A i ) 2 18] 57 o .
F4 XBABLEHBXMEFER CHL it
Table 4  Statistics of nutrients and CHL in the different regions of Lake Taihu
Wik TN TDN NO;-N  NO;-N  NH; N TPN TP TDP PO3--P TPP CHL
i /m-L"! /mg-L_] /mg'L’l /mg-L’l /mg.]_jl /mg-L_] /mg'L'l /mg-L'l /mg-L’l /mg-L_] /|.Lg-L'l
X 3.96 2.71 0. 86 0.076 0. 84 1.26 0.259 0. 127 0. 105 0. 132 47.39
FH X 2.34 1. 69 1.01 0.043 0.10 0. 65 0. 089 0. 021 0.011 0. 068 21.49
FEX 2.17 1.72 0.90 0.012 0.11 0.46 0.077 0.023 0. 008 0. 054 11.95
S IX 1.54 1.24 0.72 0.013 0. 14 0.30 0.043 0. 009 0. 003 0.034 7.52
2.3 ARWIXESREE CHL B Paxiie

M 5 ATLUE AR b ORI KA K AR
CHL 5 TN, NO, -N, TPN, TP, TDP, PO, -P. TPP
PO E ARG, 5 TDN | NO; -NE B EWMC, 5
NH," -NAAR G, S F 158 B R 30 i K A iy 7> i A
B E SR RRREA L. XF KR -2
B IR R RO SR AR 5 22 T B, B 2 M v] g
WK A B B R B IR R RON BT B KK S
()5 XA OUE , ANF X CHL 54 B8 A #Z[h
PR OC R B8 22 e 535, PR I b B2 0 X iE AT G2 1

R T 2D K A 23 ) i 25 S
A 1A 43 BT 0 25 HE ) A [) DX 2k 4 R 181 X %6
CHL AHX B[4 7K T 5 Wi PR T, 57 T AN [R]85 X1
CHL et 22 Je4 i [l J5 # , I X 7 f i 3 M A 7
TR LK 6.

KRR A I F R B A R N I X
KB ERER 7. FE 6 AT LIFE Y, % Tk &
25— X, CHL [y FE 42 7] fig /& TP A1 TDN, @ il
VAR R HE 25 T BEXT K SRR AR s i i K. 55
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Table 5 Pearson correlation coefficients between nutrients and CHL in various types of sampling sites in Taithu Lake
WX TN TDN NO; -N NO; -N NH, -N TPN TP TDP PO} -P TPP
Hi—IX 0.56 -0.05 0.15 -0.16 -0.08 0.93 0.78 0. 48 0.46 0.90
X 0.30 -0.16 -0.19 -0.13 0. 15 0.83 0.65 0. 60 0. 62 0. 62
H=IX 0.20 -0.46 -0.36 0.04 0.02 0.75 0.72 0.34 0.21 0.21
HIIX 0.20 0. 05 0.31 0.55 0.12 0.35 0.39 0.59 0.82 0. 82
42 0. 66 0.30 0.07 0. 65 0.28 0.90 0. 82 0. 68 0. 67 0. 84
1) SRR R BB (P <0. 01, SUBKEEY ) , BAMAZ R WEHITE (P <0. 05, BUBKK)
%6 CHL 5SX#EFHMZESEALIT
Table 6  Stepwise multiple regression between nutrients and CHL in Taihu Lake
i EAMOIEpx R PEY F P
“HT — -16 _
s x  CHL=2.342x107' + 1114 x TP ~6.34 x TDN 0. 949 86,009 0.000
t(TP) =13.102, P =0.000, t(TDN) = —7.458, P =0.000
- CHL = —3.468 x10 ~'° +0. 852 x TP - 0. 421 x TDN -0. 338 x PO}~ -P
$IX X * * * X 0.855  27.251  0.000
t(TP) =7.521, P=0.000, t(TDN) = —4.368, P =0.000, t(PO}~-P) = -2.951, P =0.000
~ - _ -16 _
s CHL=-0.259x10 1.448 x TDN + 1. 523 x TN 0.830 26,663 0.000
t(TDN) = -6.811, P=0.000, ¢(TN) =7. 164, P =0.000
- CHL = —1. 667 x10 ~'® +0. 600 x PO}~ -P +0. 222 x NO; -N +0. 195 x TDP
01X X * XA RCI X 0.855  43.375  0.000
t(PO}~-P) =5.170, P =0.000, ¢(NO; -N) =2.575, P =0.013, t(TDP) =2.075, P =0.043
; CHL =8.288 x 10 ' +0.511 x TP = 1. 073 x TDN + 1. 129 x TN +0. 100 x NO; -N
S * * X AP AN XN 0.923  186.608  0.000

t(TP) =5.750, P =0.000, t(TDN) = - 12.230, P =0.000, ¢ (TN) =8.019, P = 0.000,

t(NO; -N) =2.557, P=0.012

X ff) F= 45 77l fE & TP, TDN, PO, -P, 5% —IX
(R DL R0, 380 T SRR AR AL A e . 2B = XY
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3 it
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RSN HELE X R AE K A B R A . I
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MK X 255k B (R 5) , KK TE
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Fig. 4 Schematic diagram of 29 sampling sites and

12 sampling sites in Lake Taihu
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Table 7  Statistics of nutrients and CHL of the different number of sample sites in Lake Taihu

e TN TDN NO; -N NO; -N NH," -N TPN TP TDP PO~ -P TPP CHL
IR /mg-L_] /mg-L'] /mg'L’l /mg-L’l /mg.]_jl /mg-L_] /mg-L'l /mg'L'l /mg-]_jl /mg-L_] /;,Lg-L'l
138 1~ 2.26 1.69 0.85 0.029 0.24 0. 568 0. 093 0.034 0. 023 0. 059 17.93
29 4~ 2.15 1.63 0.78 0. 026 0.23 0.524 0. 082 0. 027 0.017 0. 056 16. 64
124~ 1.94 1.56 0.77 0. 024 0.22 0. 629 0.079 0. 023 0.014 0. 054 16. 57

R T HE— 25 UL B )R 29 AN RAE SR 12 A
FAEREFRER S CHL ¢ £ 40 kAT Z2 o0 SCHNZ
AR, Z55RRI] 29 N RFES S CHL 2 3%
R E FRER I F 1A TP(r =0. 508 ,P =0. 003 ) fl
NO; -N(r=0.368,P =0.038). ZJtlulH5HriE R
(1) F 2 R A K 4 TP, TDN, NH, -NFi
NO, -N. [fif 12 4RHFE 55 CHL & 8 M G5 57
R XA B NH, -N (r = =0.791, P =0.004) FlI
TDN(r=0.437,P =0.028). ZJCnF353Hr gk AN
A AL TP, TDN FINH, -N. P44 B4 0 &
255, 5 138 D my o Hr gt R 22 AR K R A
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4 Hig

(1) KK AEIAE 7L S CHL #B8HA B B 192
] 43 S, P4 AL & T AR e A, 421K 4K TN TDN
NO; -N, NO, -N, NH, -N_, TPN, TP, TDP PO, -P,
TPP Il CHL V) ¥ J& 53 51~ 2. 26 mg-L™', 1.69
0.85 mg-L™', 0.03 mg-L™', 0.24
mg-L™', 0.57 mg-L™', 0.093 mg-L~', 0.034
mg-L™'. 0.023 mg-L™', 0.059 mg-L~' fl 17.93
pee L7 K AR BRAE i 4331212 800, 9 800, 5300,
125, 881, 3000, 445, 150, 79, 295 F185 t, /K4
KA R L S RAT , B T2 UBORL S TR AE.

mg-L™" .

(2) FF FE AT A1 K-means BI04, K
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