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Water Quality Evaluation and Eutrophication Analysis of Small Reservoirs in Nanjing
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Abstract: There is a great amount of the small reservoirs, and they play an important role in the flood control, irrigation, water
supply, aquaculture and ecological environment. Thirty-seven small reservoirs in Nanjing were investigated for the water quality in
July 2018 (wet season) and April 2019 (dry season). The average concentration of the total nitrogen (TN) in the wet season was
1.01 mg/L, which was significantly lower than that in the dry season (1.49 mg/L). There was no significant difference in the average
concentration for the total phosphorus (TP) in the wet season (0.057 mg/L) or in the dry season (0.055 mg/L). The average
concentration of CODy, in the wet season was 4.92 mg/L. It was a little higher than that in the dry season (4.58 mg/L). In the wet
season, the water of Category III (48.7%) dominated the small reservoirs, and the water of both category V and inferior category V
were 27.0% of the total. The influence indexes were TN and TP. In the dry season, there was a great percentage of the category V
water (41.7%), followed by the category IV water (30.5%). The TN was the influence index. As for the two seasons, the ratios of the
eutrophic and the mesotrophic reservoirs were 55.0% and 45.0%, respectively. The water quality of the plain-typed reservoirs was
inferior to that of the hill-typed reservoirs. The results indicated that the water quality of the small reservoirs was easily impacted by
the nitrogen and phosphorus compared with the large and middle reservoirs. The eutrophication of the small reservoir needed to be
paid more attention.

Keywords: Total Nitrogen; Total Phosphorus; Eutrophication; Non-point Source Pollution; Small Reservoir
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J7 AL, AR NRUR R REIR AL, AR B i ™
H L BKRES T LU & B IR R A5

UK EEARZ, A1 /N K % 250 3, e
NIRRT 95% . F /MUK B K R B0 i AN
TEAE, AWFFEET X U /N EUR K B BUR 3047 1
PN 3] (ARG A (8 A FNPEAfY, D /N
KPR K T BB IR TR

1 #MRERE

AN VA P 5L 37 R/ NRUK EE, AR A 7
ANEX (=R, il 1 Bk ), o
X ORHE, &7, ok, KETE LD, =5,/
XL IR E) LT IX (S @, &, el
Bl Y. PR DR WABESE . NERE L KUE
BEYEK ), BK X (TCAE SR, Z R, AT LI
W IR ZE, T, FHOOKE), SEX O
T BT A S BREEK ) o 3K R I
Tt S S R A3 T BRI e i BRUK 22, 45l
21 JFEF16 .

T 2018 4 7 A (7K H51) F1 2019 4F 4 H (KK
1) XE K AT R, A 7K 3 R HE K PR TR
DR T8, S B i A A J2E 36 A kTR 2K AR 2 R 3
HiE] 200 m Ab 3 EORAE A . B FE AR E KR 1
m AbF Y ST KB A A e 7KL . AR, F SR
A1 pH, B (SD) 2 400 E o

b2 P8 bR HE S AL (TN). S Bl (TP). A A
(NH',-N). & % R £ 48 50 (CODy,) F1 it 2% &K a
(Chl-a), IFHH] 5 LRAKGRE L b T3 2R
EKEE, BN KT 0.5 m( F)Z) . E#IK 0.5 m( T
JZ)AZIK 0.5 m(RJ2) A 229, 485 10 L
W I SEg AT . FRER TS GIAE H
AR TR R )

IR TR A58 I 1 S AR A (s K B85 o
#E(GB3838—2002) Y FIZE A E IR TR EOITANE 9,
Horb i oK IREE AR E FH oK B BTN, 274
BEFREFEBUH TOKE & EFRBREITM W (1),

TLI:i:W,-TLI(i) (D

K (D), TLI NGB FRRERREL W R
i PP S E0 8 SRS AR B AH A, TLIG) M5
i PSR EFRRSTEE W (2~6) .

TLI(Chl—a)=10x(2.5+1.086xin Chl—a) (2)
TLI(TP) =10x(9.436+1.624 x In TP) (3)
TLI(TN) = 10X (5.453 +1.694 xIn TN) €))
TLI(SD)=10x%(5.118-1.94 xIn SD) (5
TLI(CODy,) = 10x0.109+2.661 x In CODy,) (6)

(2, 5) ", Chl-a, SD #7435 4 ug/L Al m,
HEFRPREAN mg/L.

TLI A58 0 ~ 100 18] 98 (H, 1% 07 1 03F
W AR e R . TLI<30 B %75 37 A5 30 < TLI< 50 K
FHVEFRAL TLI>50 s B, Hrh <60 AR
BEFRA, 60<TLI<70 A JEE EFRAL, TLI>70 A
R B SRR

= K I A 7K A BT S AR K JE A e i R K 3
B A = T (= L L VAR = o NI A o I
SPSS18.0 #AT4E1T43#T o

2 HRE5SMW

2.1 FEKEATNH KK EIR L IERILER

A T /N K =R 7K B R 7K 917 27K
SR 32.3 Fl 17.4 °Co F KM RIS K 359385 BH 3 -3
55354 0.98 F10.82 m, i L REXLR, +
KA pH., HE S 3 i ST A 4 5 ol 8.42,
0.24 ms/cm Fl 6.29 mg/L, # 7K 1 4> 51 K 8.75.
0.23 ms/cm F110.62 mg/L. P~ AR E 2 5 8
#(p<0.001), 1] pH A FRERAREUWRE 1,

x 1 EREmH/ANBUKEFKBAMAKRENERTEE

Uit 7 FAKIW AR
KR/ C 323 17.4
#E W] /m 0.98 0.82
pH 8.42 8.75
Ve /mg L 6.29 10.62
F1$%/ms-cm! 0.24 0.23
HA/mg- L 1.01 1.49
B/mg- L 0.06 0.06
M4k Ra/pg L 31.80 21.18
R R/ mg L 492 4.58

FARILE AR EE 1.01 mg/L, WL T A
KV 1.49 mg/Lo 2 /KRR A G 20 JEE A 1K
AR 7K P 53 300 R 2T B R K P, S 28 B i s A K
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JE 43 0 Ay v AR K, A BB T 260K
SAFRE (1 mg/L) K500 5 59.5% i 19.4%,
BTV KRR R T 2.7% F1113.9%.
B R E SRR, K B 0.09 mg/L,
AR T A KA (0.11 mg/L) o F= /K Akt 7k
U e R MR B AR AR K T2 4 ) Sy BB < R R 7K 22,
et R MR e v PR 7K PR3 ) A R At 3R R 22 B 1K

F2 oK I S W T 3 vk BE 0.06 mg/L, A 7K 1
0.06 mg/L, MM HHTC % 22 5 . /K FIAG 7K 38
SV FE SR IR K R X R /N e K PR, S R B e
1o AR K PR 281 A B3R K 2, TR A s B AER T T 2K B
BEFRIE B K S35 56.8% 1 58.3%, i T V 28K
SRR UE ) HAE K A SRR

M2g R a FAKMWE U E 31.80 pg/L, i T

IR He JE 21.18 pg/L(2.3~104.1 pg/L), B IC
H2S . FARKMARRKI I 4R a W JE AR A9 K
53 R /N e RS AR S K B, 4R 3R a MR BE A i
(18 7K 2253 590 it TSR g LK P

IR ERTE AL (CODyy,) K (744 4.92 mg/L)
AN = TR KR (P24 4.58 mg/L) . F/KHEAFI
i 7K I 5 i R e i S A AU 1 7K 3 31 A /NS s
FBE <7 7K, e i T 5 8 3 s 1A 7K P2 3l Sy v
ALK R o PRSI T 10 20K e IR £h 4 2K
B v B 7K 223 0 15 81.19% A1 80.6%, o T IV 26
IK AR R ER S HOhRE (10 mg/L) BY/K R, B st P
JER TR 7K 2R B [ U KPR 3 K ARG K S 3k R b
MEREEFRSTEEE 2.

R 2 FERTFREREKENEERKEFKPMFEKBELERSGEEFRESES (TL)

s I ALK PR ALK
FoKkHA 7K FoKHA MK
SA/mg L 1.09+0.10 1.53+0.13 0.91+0.09 1.45+0.10
S /mg L 0.08+0.01 0.07+0.01 0.03+0.00 0.04+0.01
M4gzRa /g L 47.27+5.52 28.71+5.24 11.50+2.73 11.77+2.83
W /m 0.55+0.05 0.64+0.07 1.54+0.18 1.03+0.14
R IR AR B/mg L 5.71+0.27 5.30+0.31 3.88+0.26 3.69+0.32
TLI 56.95+1.38 55.08+1.46 42.58+1.95 46.83+1.89

2.2 F/KHEAHKEARE KB K E R FEAREL B

= AR AR K U S SR R K 2 B SRR YR
FE T B RUKIE (p>0.1), M, M4 a, Bk
ERARR B R T R UK (p<0.05), BB HAE B
EART BB BUKZE (p<0.05) o - JE R K 28 A e i Y
K KRR B 34 8 I TR K B 79 (p<0.05),
SRR K B E K ISR a VR B R TR K
() (p=0.02), Bz BU/K P22 F2 /K 3325 BH 38 3 385 o T4l
IR (p=0.045) , PIAN SR K A4 R A 327K
Ak ACHA R TC i 2 25 5 (p>0.05), WLk 2.
2.3 FEkEAFNAEKEAK EKIRERE LK

FRAE (KRBT AR (GB 3838—2002) ),
FoK WK E T IV, VAT VK5 &
48.7%. 24.3%. 21.6% F 5.4%, SWFE bR K 5o A
OB AR B b HE 13.9%. 30.5%. 41.7% Al
13.9%, st bR 320 SA .

RIELR A B FRAIRETEEL, FRWIKIERE IR
TS SRR E IR 0 B 2.7% . 43.2% i 54.1%,

B IR R R R SRR B R R IR 0
55.0% F1 45.0%. iKW 8 35 s B 7 o0
Lt 44.4% F1 55.6%, & EFKE TR E BT
BB SR ) 70.0% F1030.0% DLIE 1 (E s
LR L i o TP R s B IR E) o FoKI
FIk 7K 1S T 87K e TLL (A 34 2 1 T B Ak
JE( p <0.05) o P I A K P2 A B B UK R = 7K 0
A TLLEHTE 8% 22 5% (p >0.05) .
3 g

B R AR I U B P A R K R T I ) 3
Fajiz —0, XF4E 138 ANWA R R, A
85.4% MIHA L T & B FRAnE®, A AT,
KBS . $5<2018 4 EI/K BT
AR BR, 2 FE 1097 JFEKZET, hE RS E R
IK 43 9 5 B 69.6% F 30.4%. 55 2001 4FAH 1,
JUTPRRE IR, & EFRKE B3 & 145,
TER T I LVAERSETE 30% ZoAy, £ B 5 YLdahn b Sk
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JE K HINATEWS . X LK A BN 32 Tl 5 Y
PSR, R R R N R 2R R TR IEAS
P ) A P it P el %) T Y5 G RK = 325 . BLAP,
AINBU K AR B R, ORI R et A ) PN R T
Yu AR HEK PR B B R

T 5T G 5 | A et T /N RDK R & B SR
ORSRIF R o XFVLIRYIIK PR L B 2K R (T 5518
=0 2 DX TR S Y A 5T 2R B, TR TS Y= R
X AIKIE BB IR B R0 N K
— MK R, O B TEIR 975 YL B AE K JE R
B o ZWEREN AR T VLI 2009 AEA Ml H IR HE T
S, Hh g st B BB CODyy, FEHERCER 5
AR 241, 0.33 F1 4.88 J7 t, Horft CODyy, HERL S
DLE & FRIH MUK = F250 0 iRm0l 52.3% Fi

BB T 28K bR, BiWA PLIS Je e I,
BN SRRV SR TRV~ (D R

0

FERMEESPIvEINgZIIEPrHITEEREITRNOOREHRH

Wk S ORI B AN T 02 8 SRR 11 11 S ) B - ER SR T R 11 R
HR W X RKRKR s

=

=

OEEIRIHENETHERHOES
SR E B 1R HE 11| S E
R K EN &

BRI (TL1)
21.7%, RN S BEHERCR 5 5 LA AL IE F &
B IEIH G et s, 43R 61.8% N 72.7%, T Ak
AR TG K R BVAL . BRI CODyy, I BTRR I/
AU EAT 7K FBE COD g, W 7K B B S B/, 3X 5 7
ST & B IR LR B3I AT XU, A K™ IR 4 L RE
PREAK PR & 8 AL 2, EAR R A B A B 51k
TR B LU A8 8 7K (N TR P8 ) A AS ) 7 B2 1 i
AL iE 3, Bt SRR R & & 558 F1K ™ I3 580 e
HHi/NRKE CODyy, BISZIE/N

A T/ IN R K 2R =E K S AR 7K 48R R R
Wi 7K 5 (1) R 2 G b, 31X 3 EL0H B I N Ak FH AR AT
FsEm U RBEE TFEK BIRZ K BT ) B AR bR, S
EH BRI AT RERT K SR A 5, (H 280 25
BRRY N, Hoy AR s 55 . BFE R, Ak
K AR B A 1 T2 A2 TR TS s i, T = K
B e R B Az IR I 21 DU R i TR K
WATA BB T 0 () EE R AR, /N R, TR
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