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AREKEBRMRESTBEMREREENHRE—IAT LKEAH
AR, ERE A, ReA, ELE!

(LEMNMAFEBERESAARTHRERALRE, BITAFIIFELESFK, B2 BT 361102;
2. A3 X = OB LT AL, BT R 844000)

FEE A A (DO 17 8 2R RUIR B 09 H Z A8 bR, 2R3 IR B4 7K E DO 43 J2 WU 5 8 77 00 3 A W b 3Rk 22105 28 1)
B2 F8, AT 9 4 30 1 X K AR 254 B B AR S A 4 o 2022 4F W T L e VT T 22 K 2 B BRAL 48 AR K B 3R T R
A 0 A, M T EX DO 2 E AR MmN R, SR EW 2 HBAZKERAW, E0EFIRE . DO
e 1] 1 35 W JE ik 6.70 mg/L, DO AR AL 52 I IR I o Al S CBREE 7 5 5 5 H IR Aoy B TR T, b B SRR A
IKARTE P IR 7 S sk 20 AR A7 DO Y AR DK BN AE F T th IR BR 2 I R U /ME L 36 m DU KA b T RS 5 8
HN#or BRaE M, abrb 5w 8 3Rk, £ 2 DO i KK E 1A 12.00 mg/L LA F, 7F 35 m %% & H 3 DO M KA, K
A #4432 BRAG DO 78 P IR = S0 55 2 3 R A 2 2 R WK i B 2R BB U R R R 5 10 H o 2
VIR, B FRIRA, DO I 6] °F BIIK FE A N 0.77 mg/L, ZKIE 2.79 m PL R K2 B Ak T8 ECIR S . 0 B2 i
W DO T [0 B4k 52 B K AR I 43 5 8 FRIKE L I5 GRS SO I W A K A S R 2 R, g B A B A

FEREN DO 73 )2, 8 FR 7KV K5 GRS T LA W DO R 7 FEAL A 5 100 2 DX 7K A4 ok 2 38 3o 5% Wi 57 3 A8 490 10 2 1)

3 AT BT DO MR 7= AR R
FERIR VARG KA 2 5 GRS 5 T 2K
HESES X142  XERARER:A

R4 (Dissolved oxygen, DO) 1R O, LAr T35
IR T K P RIE S (ZHE4.45,2013). /KA DO £
BR YR E KA S50 12K/ 1] DO A AT ) 7K
R, DL SOK A AT e A AR - R IR BK R
LB AT S5,2018) 0 7K A4 1) DO MR FE RE 8 J B
IR Je AR B A2 K0 0 B S 40, 2 W PR K
P E AR 2 — . KRG WL AR P B At i A2 7
F& 7 REM O,, DO FESRMEA WU IR E o i, 7 2E
— L B A ME [ SR SR A WA KB —
A . PR, DO MR B 52 e 23] R K B &, HFE
Bk & JE B 7K 28 4= (B 7= 25,2008; Harke et al,2016;
Torres et al,2016). DO A5 Wi E 77 16 1 i
FAMHE 78 2 1 DO IS 2 KA AE W AR AT L BE 2%
1, VF 22 K A2 AR 75 B DO 78 A8 IR JE 1 R B 17K

Wim HH#A:2023-08-12  f&EIHHA:2023-12-15

EETE A7 &8 KRR H (MSK202216); 48 2244 1 RAHY
THRITTH (2021R023) s 4 £ 44 JE 17190 558 W W00 oo 3l B4 LR B 150 H
(2022S01).
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157 ] A 4% (Fernandez et al,2014;Schindler,2017;Mc-
Clure et al,2018). 2 DO T 5.0 mg/L I}, 17 75 J& i
128 5 10 W) A AF R AT RE T A A4 AL TG ALK
FURTE I (— KT 2.0 mg/ L) 252 mi KA AV KA
FFEAT. BEAh W R AR IR DO R B2 38 23 T 1 PRI
FALIE JF AL (Bh) , (R BETTARY) Th A B o1 38 5 1%
5 B Cn U 80 SR AT Bl 28] £ 28 IR A2 )
AT, I fEEKADS RS04 (Singleton and Little,
2006;Matzinger et al,2010;North et al,2014).
FEAFRARAR BRI 5 T, B X AR Z KRR
7€ HRE K ETHE25 , PE XOKAR 7> 2 454 BE AR
5E ) e TR IR IRGH 2 G0 DU R S S SRR
JE R B 5 R KBRS 7 DO B /> (Muller et al,2012;
Jane et al,2021). {H A& L K BT Y5 B R F)
& NRFPAT ABCE T iR, TANE R
T HES A5 1) ) P S N B IRV R 55 G, B R OKF
e PR DX R R R ROV, LB B O & 1 F A4S
%% J2 /K 4k DO # 11 1 (Kosten et al, 2012; Schindler,
2017). DO FEAR = B R N 2 5, X f#43 DO
AR 5 A [ AR A RO AR 1) R S I R AR HE T (Y von—
Durocher et al,2010; Woolway & Merchant,2019). JE=
DX 7K AR AR “ 2 358 P KA, HoK 745 BN
PR AR AT 51 R 7K A B o) i LR E L AR B
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UKz T DOt 5 I H e Ae 5E B [7) 73 5 AL (Wagner
& Adrian,2011;Jones et al,2011). IHAHF 7 KIA30 m
PA b 7K B 5 e IR A K FE S B3 T8 R & )2 AR R
J2 Rl J2 2H R R O SR S R (B KB A5, 2013, 485
% AE,2021). AR Z Pl AR AL A R KR
PRIGRER 2 » Wl e K A Ay 2 i A e v B KGR K
A% W) P S B AL 2 R 3R SO S8R VI
7 (Demers & Kalff,1993; Houser, 2006; Huang,2016).
Gy JE AR A R PR 2= 1 AR A S BUK AR B R
J2 TA) H LR 22 3 AT P A K 28 B 22, B R A
A REAS K 2 22 4, I %68 A2 0 D PR A0 AR AR s RS 32
7 RS, 3 T 52 W DO 43 Afi A4 (Saito et al,2001;
Caliskan & Elci, 2009; Borics et al, 2015; Zhang et al,
2015)0 VR P DX il 2 7 — A A IR A A7 AR RV
GRAEIKE , DO Kb 78 32 B I I ) A WL T Dl
i SUTHRFE A SR AEM B H IR EZE R . 1t
A IR N SETE B S, 7K BT — 5 A, X AR
J2 W T B AE AE — 58 {2 12 1F H (Diaz & Rosenberg,
1995;Muller et al,2012).

B A AT 9 R 0 T8 JEE DO i [r) 43 A AR AL
HREAT T T 32 3R AE BBl = 0o % 3 22 wh K AR S
FRAS JOE FR G R E Y BRI 2206 38 5 DO 43 )2 #1
HAHELRZ A OC R BT T . A 7T LRI 2R e X 5
G KR TER B, 73 AT DO LEAS [F] I B 1) 2 ] A2 4
RHIE , BR 78K = B R U= DO R /ME S5 IR I
(A FE SR R, DO [ 73 |2 R 55 7K 238 TR L ) £
Wi 5. 5% 2% 5 BA S DO B LR S 7R n 3 A b BR AL
SFARFRA] ) O FR 5 DA GRS PR X ) K AR 2 1 e 3
BRI -

1 #Rl57E%

1.1 R XEHR

T3 %7K (25°20°58"~25°24°36" N, 116°58730"~
117°03°36" EXA7 T4 i 44 e S A LT LA i, 3
BEALF I T T IS N, 1994 SR 4R & /K. Lk
PL BRIk AR 667 km?, 2 4FF )& 23.3 m/s, /K
1EH B KA 365 m, J JFE 258 £ 2.20x108 m?, 1 15 J5 2%
1.68x10* m*, A Z F I TKE . KIS 93.8 m, &
TR A, Wit Kk 84.7 m, ZETFHIK HEEL
N 1.36X10° kW +ho KN 2L A A7 AE — 52 MR
v FRFEE 3 PR H,2006) -
1.2 HRRESNE

UG 22 K BER K X RSP 3 KRR T 55 m)
3202292 H .5 H .8 H 10 H 47 4 M2

KFE o P34 FH] Hondex {5 15 20507 75 409 B 1 ==
KR, FK F YSI-EXO3 i % 3 2 2 HUK it R A
3 1] 4 42 5E DO /K I pHA 43 2K a i R L
R, DIM G R a R ERIEFIAED A . HEHS L
A LB KK 73 MAE KR 0.5.10-25.35.45 J2 60 m
RAEETKAE A FARIR IRAE T 58 205 KA vy [ =2
I = I E MEC(IND L B (TP) W B FR i L& %
(NO,” .\NO, \NH,*.PO,* . Si0,>") } i % 2 £h 5 ¢
(CODy,) 2 A 48 b5

TN TP 43 5 SR FH Bk P 3o 1 R 4 V0 A 5 90 o0 ok
)6 JE 72 (HI636-2012) AHH B2 4% 49 %6 % £ 3% (GB
11893-89) I 32 , CODy,, K F i R & i 500 5 b 1
(GB 11892-89)ill 5 , & 77 #h H ZHC R HIE SR Bk
T (AA3, 2 [E Bran+Luebbe 2 7)) #4701 7E -
1.3 #iEALER

MRS Gl OKED & B TR BTN 77 & 4
REARME) , B8 FRUWREN R A LGEEE FRRE
FEEOE (S AHN,1995) . PR H BL 0~3 m 7K PR ) i 4
K a PR ERRRZ KR 5 F a K, PUKIE
0.5 m [ TN TP Jz COD,,, ik JE K = #H 1E R E KK
K

AN L7 1) R AR R T 0.2°C/m K
258 XCORIRERJZ , FoA2 A i 2 K I T BB R AR
[l —ANK)ZE s DO MR FERS BE KT 0.2 mg/(L-m) 7K JZ
TESUNRIRE K2 JCABR 2 R TE 5 3 e LA
T ER 2 R BR 2 bRl SRR B TR 2 TR A A
PR 2 B3 40 il 2 SRR R 2 AV R E R IR B
TR 2 KR 2 B B A B R 12 516 2 {5 (Wilhelm
& Adrian,2008;Zhang et al,2015). ¥ 7KK DO ¥ & /)N
T2.0 mg/L & SUNSREURE o

K F Excel SPSS 27.0 i 17 % 4f% 4b ¥ K 4t it 5
Hr, HA8 FH Origin 2018 2 il 2 7 BUE K

2 HRE5HM

2.1 DO RINEEFHENE

2.1.1 DO K E#E A R EXAFEZETTEM
HIRA Q@ AD A TS G FD V#2561
(8 H) Ky 2B 1 (10 AD AR ALERE (B 1-2) .
TR A IZKAR TG i 3 340y 2 1) /KR AR A VG ] 12,59~
15.24°C. #EANRGJZTEEUN , i)z LA Bk 3 b
Tt 4 2GR TE R G IR K ZEHR A JE+55 2 IR K
AR D SRR ZE 73 79 HILAE 0.21 m /2 33.08 m
b, JE B 7.24 m A1 7.86 m, /K IR BR FEIA 0.67°C/m Al
0.63°C/m. #4732 F20E BB /K Ak 73 |2 5 14 B n A ]
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Fig.1 Vertical profiles of water temperature (a), dissolved oxygen (b), chlorophyll-a (c),
conductivity (d), pH (e) and turbidity (f)

CE1RREHRE B+ 2R B+ IR ZE) , W\ F
1K I8 T8 21.78°C, IR K Z 43 1) H BLAE /K I
0.65 m ¢ 44.57 m &b, JEJE 9 8.23 m A1 5.30 m, /K FELAH
B3 0.77°C/m 1 1.26Clm, fiff i 2 R FE A 2R TE iR
WK . #or E IR /K43 2 5 I 55 TR & 2+
AR E AR E D IR E HILTE KR 34.64 m Ak, &
&5 9.51 m, KBS L] T 1.08C/m, i 62 IR
/N6

TEAKEFIASY RS T , DO MR 43 JZFEA R 2T
S B AR (B 1-b) . EIREW, FEIX /KA DO
R [7) 4546 (4.12~8.04 mg/L) /N, DO T [ 1 5 T ¥
(6.70 mg/L) 5, INAE 8.66 m KR4 H IR Z , R
JEN1.65 m, IR RS N 0.27 mg/(L-m), A H BLELECIR

BKZ. [ DO ARG HE T m BK”7,
oy BT R A R R A 2 b IR
BENIY JZETE R L ¥ 5 Z DO MR BE R Bf , AR AR AE 28
TANIRERZ BT S8 DO MR /IME L B 5 2 MR
BK 2 2 ) H BLAE 1.37 m F1031.33 m Ab, B 43l
N 4.07 m F15.90 m, ¥ B 4 1.53 mg/(L-m)
1.10 mg/(L-m), HAK T 36.68 m /K I I 4k F Bl S0IR
Ao 1EMRS EFE B, )2 KME DO & Kk ik
12.00 mg/L PA b, 2 AN BR 2 20 0l tH L AE 1.01 m 22
38.74 m AL, JEFE 53 519 13.19 m A16.71 m, W 16 i
40.90 mg/(L-m)F10.26 mg/(L-m); 3 7£ /K% 5.09 m
RO T RS 23.22 m FIERAEK S 7E 35 m IR H B
DO e KAE LG, AKIFAR T 40.39 m F J0E N B ECIR
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A, TRZ P B 22 H IR ) JE T A
BRI K. B FE X NI 2B I, A DO
JE 3 R B 2 )P R AN 0.77 mg/L, 2 MR
253 S BAE 0.85 m 2 29.80 m AL, JEFE 45104 2.04 m
A13.10 m, WREERLFE 5 0.93 mg/(L-m)A10.22 mg/(L-m).
BRI R R R S — 2B R, R FE 2.79 m LA
THIKE B b F IR A .

T34 X S I W SR K a R 2 B MR 4
ik (E -0 ERA W0 BT S KA 2
e, R akEAEI0m L, FAKEEEE T 10m
PLR/KZ, HAE 10 m KRB 28T 0. 9 R T
IR R 2 DO MR f /N K IR R i S 3% a 36 0 27
pe/L LA Eo A5 EHIB I KIR30 m BA B4R K a
WREERSE , B3 2 /MR E SRR ZVE B A, 4 KR a
W RE TR,

JE X K A 5 TR R A AR AR /D (30.1~
37.7 wS/em) , 75 HoAth i 1R 40 Y5 Bl K (B 1-dD o 7
Iy JZTE U K G J2 R W KR LR AR 5 1A
TR E KRR A B T3 TR 7R 55 2 MR Z B R
BRENLE EFb. 0 E IR Kk i 5 3R IR 2%
5T 40 wS/em, 75 28 2 AN K Z 47 B B 41 wS/em 1
%80 pS/em.

5 B pH AR 2« b MARTIRES , KRSk
@ T 55 R 1 , KA TR A 1 & 34 2 V4 IR ] pH %
ARG B /DS s #4932 T BB AR E 3 pH AR AL 3K
(6.07~8.04 &% 6.15~9.47) , 7E£ 0~10 m /K JZ [¥] pH & I
H 5 [R R BE DO AR AR [F) 1 F Bt 34 (Bl 1-e) s HLAE
WO E T A 2 MR K E R E K E AL E
pH 23 .

KA o B TE R0 2 T RO 5 i 5 5 VR /K AR il
FE¥ R T 20 NTU, W& 81 & A0 2 T SO R 7K AR
FEAES IR 2 B R KA (B1-D. fE#RZER
E W, MRS 1 MR ERZ AR E AL B B T R,
FEEE 2 MR R EN B . #4932 T8 1R Ak 4
TURETE 2R 2 N IRLIER 2 VO P S B
212 ERYRERNTHNEMLES EREHRRA E
XK AR #9 JZT BUK) TN TP K COD,,, 224k 35 il
TR R IR I 2) . TERY E TR,
FEX KR TN 7R [7)_BFasE . #r E R0 N, X
RIZM TN IR EZ L V ISR IK IS BT AR K PRAE
HAES AR E T L 0.46 mg/(L-m) IS R [, 78
RAJZ 2R 2 SO i 2 P IR R E . IR Z
HIBW, TNTE10 m B F/AKE 2 ETHEH. a2
TRERJZE T IR ME, Fiir i 2 TN B B, il V 2k

i ZE /KRB B FE AR AE ) PRAE (B 2-2)

3 2TV U S 1R SR 7K A4 TP R FE A2 2 ) |
TREFREE . RS IR, PEIX IR G )2 1 TP R +F
FasE , B 2 MR ZE AL E TP H IR /IME , 727 )2 5]
Tho I V R KI5 ot A AE ) PRAE (B 2-b)

Ay JE I RIH Kk CODy,, fE /KRR JE T 2
ETHES RS 2 AN R ERE P I CODy, IR K AR
TERRSY EFEE B, KK CODy, TEIR A JZ HRFEE T 1%,
£ DO M KA AL B B /IME, £E 3 I 2 Hh g A7 =] T
Ja M. o ZHIR AR K& COD, fEIR G JEHH 2
o LIHE T &S (& 2-0).
sp @ TR

——TEH
—>— HIBH]

TN/mg-L™!

COD,, /mg-L"!
=
L]

0 10 20 30 40 50 60
JKIKIm
Depth
El2 AR#SEREETN(a) . TP(b).COD,,(c)
FEETWAHE

Fig.2 Vertical change characteristics of TN (a),
TP (b) and COD,,, (c) in different thermal
stratification periods

TE A 2 T8 B, B X KA NO, ~ 3 1] A% A6 5%
K, HAR 4 TR bR B RN (B 3) . fEIRERE DO
W/ NME AL E L NO, ™ \NO, ™ [ Si02~ & T,
NH,* 2 FRE#E%H . 755 2 MRKE KR E H B
#,NO,” &k NO, I/ ME,NH, 2 PO BEH I
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Fig.3 Changes in the vertical distribution of NO, (a),
NO, (b), NH," (c), PO} (d), and Si0;*> (e)
in different thermal stratification periods
Tho BEE I R SRR E , FE X KR ) NO, ™ &
NO, GG K. 21 MREKZE AR Z TR AN
HINO,” \NO,” \NH,*.PO,*~ % SiO2~ ¥ R ¥l - F+}&
# o 1EDO A I E , NO,~ J Si0,2 ™ 134 F|
KRB, NO, ™ K NH g A N e b AR 58 24

BRI, NO, - NH,* 2 Si0,2~ ) 2 R, 1
NO, ™ J& NH,*7E fiir i |2 B .38 K, NO, ™ & Ethis A
BT NG EWIR T, B IR S BN AR RS
BRI 35K, /KA 3R 2 K2 H NO, ™ \NO, ™ K SiO,2~
2RI O NH, R A TR 2 NEEE
f7 E ,NO,” \NH,* & SiO2~ A~ [F] F£ B ek /> , NO, - K
PO~ A [RIFEEERS N

MRS B RSV SR, T2 EIX R Z KAk
(18 FRRSTEW B BT E TR, 1E 3oy 2T U K
POy JZTHIB A AL T B IR G TE R E AR e 2
KRB EEE R GED .. JEX KRS F5 K FAE
I IETE UG 2 5 i  F 0 S I A e (7 TR A T
DO 3 [ 7 AT FER A LE AR K52 (Jane et al,2021).
22 AEHRSEREDOSEMBETLHZMEE

35 E AN A I %53 27K A8 (1) DO 5 38 53 [
T HEATARME T, 25 R WK 4. IRA WS, DO 57K
I pH S B IEAH G, 5 H 5 3 B 3 UM OGS
2R R a 5 /KR 2R AAHDS, 5 pH 2R 3E IE
FHIG , AL 5 e B ANAF AR S 3 AR DG 5 pHL 5 ok B 2 A
FIEAHR . O E TR KA e IR Z AR 02 K&
TRA 2 DO 5 IR EE I 7 A PR 45 R FE X R
2R Z 1) DO 5K 4R E as HLS 2R pH LU
B R AR EAOC, AR Ak R a SR R AR IE
FOE s 2 AN AR A 2 DO HKIR 4k a S L
FRENEZE TR, 5 pH BAREF IEAHC
R a ST BT E EAC. R BT RO
2B EF, DO 5K & pH R 23 A G,
M55 2MEE G 4K aly pH i
EWEE FRDC, M pH 5 R 2R IEA DG, A
oy 2R E W5 2 AN AR IR E o DO 5K f
W 523 IEA 9%, 55 pH 240 2 3 b o, [ A 5 4
FKaRREAMK. EHYEHEN,BEEDOS
KR 2R 2% a M pH 2 IEA 2R, 5 53R il
R AR 3 U DG AR IR 2 DO 5K A& 4R R a
M IEARDC, 5 R pH Sk SRR L A
XK, il 2 DO CLB 2 0 mg/L.

IKARINY JZ R RE A A ) B B e A 5 R A
i DO A2k [ BRI R 7 (B 4D o AR FOK AR #4)
JZ % DO 43 JZ U I RZ I, X6 T 2 e [X 4R BR 2 5 iR R
J2 IR B JEE RS UL R A BE AT e U TR
AWK IR E AR i (E 5) . FHKE SR
BRJZAE IR FE FAFAEAR 35 R TR 45 1% 5% & (P<0.001)
TERR P A7 AE 35 2R 1 58 R (P<0.05) , {HL1E & i
FHIAGAE R R R
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Tab.1 Eutrophication evaluation by the comprehensive nutrition state index(TLI)

in different thermal stratification periods in Wan an reservoir

I “H L i
4¢3 a/pg L TN/mg-L"! TP/mg-L"! 7 H % /m COD,,,/mg-L"! EGE4 g
REH 6.90+0.16 0.41 0.023 2.30 0.013 10.95+0.07 HETR
T A 21.48+2.86 0.96+0.18 0.078+0.004 1.40 2.035+0.003 46.87+1.12 HE IR
T 7.41+1.03 4.62+0.03 0.162+0.002 0.45 9.967+1.358 62.61+1.12 TSR
MEBLES ] 6.91+0.90 0.99 0.080 1.70 1.284 40.87+0.40 e IR

1 2% G OK R & E RPN T7VE S AR BE D «
Note: Refer to "Eutrophication Evaluation Methods and Grading Technical Regulations of Lakes (Reservoirs)".

*P<0.05 *#P<0.01
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Fig.5 Regression between thermocline and oxycline
depth (a), thickness (b) and gradient (c) at different
thermal stratification periods
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R R e R 2, PRI A B TR R LA A
SR DO 47 J2 (1) B 2L R 2, 7K A4k B 8] 422 52 1 DO
Ao IKARINGY SR 1E B 4y /5 2 Bk B3 DO 47 J2
IR Bl /7 AR 48 AH G 2 45 R ACRRE 5 iR
BRJZ IR FEE  JEE B T AR AR FE I B At 40 45 2 B XK
PRF R DO HE [ 73 SR P AR T S35 R, {H [
IR 9,52 380 At PR 858 DR 2R R 52, X 5 72 %5 5 LN K
JEE % v T I 0 B R B B A SR AL (Jones et al,2011;
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KRR R R E B “Hife BT 7R R Ak A,
TR AR B B 0w AL AE R FE R FE DR IR 2 [] v DAARE 3R
15 R R S 451 R R SRR BRZ LA L Ak
Y5 O, #h 78 F & , DO /K *F # /5 (Boehrer & Schultze,
2008;Yang et al,2018).
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Fig.7 Mechanisms driving changes in the vertical

distribution of DO in a deep reservoir
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Stratification of Dissolved Oxygen in Deep Reservoirs:
A Case Study of Wan’an Reservoir

CHEN Kan'!, WANG Fei-fei!, RUAN Qi-zhen!, WU Xu-chun?, CAO Wen-zhi!

(1. Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems,
College of the Environment and Ecology, Xiamen University, Xiamen 361102, P.R. China;
2. Kashiku River Basin Management Office , Kashgar Region, Kashgar 844000, P.R. China)

Abstract: Dissolved oxygen (DO) is a key indicator for evaluating the ecological condition and bal-
ance of an aquatic ecosystem. We explored DO stratification and mechanisms producing variations in
DO in deep reservoirs, using Wan’ an reservoir on Jiulong River as a case study. Depth profiles of
physicochemical parameters and nutrients in Wan ’ an reservoir were recorded seasonally in February,
May, August and October of 2022, and DO stratification patterns and influencing factors were ana-
lyzed. February was the mixing period of Wan’ an reservoir, and the average vertical concentration
of DO increased to a high of 6.70 mg/L. Changes in DO were driven by phytoplankton distribution
and "reservoir turnover". Thermal stratification occurred in Wan’ an reservoir during May, and the
reservoir was in a mesotrophic state. In May, a local minimum DO at the thermocline appears as oxy-
gen production by photosynthesis decreases and in—situ DO was consumed by microbial decomposi-
tion, leading to anoxic water below 36 m. August was the period of stable thermal stratification, and
the reservoir was moderately eutrophic. The maximum DO concentration at the surface exceeded
12.00 mg/L because of high algal production. Thermal stratification hinders DO replenishment, and
decomposition of settling nonviable algal cells consume DO, resulting in large—scale DO depletion
during the period of stable thermal stratification. October was the period when thermal stratification
weakened, and the reservoir was in a mesotrophic state, with an average vertical DO concentration of
0.77 mg/L, and anoxic water below 2.79 m. The vertical change in DO during thermal stratification
was affected by thermal stratification, nutrient levels, pollution status, and the vertical distribution of
phytoplankton growth. Thermal stratification produces a physical barrier that affects DO stratification,
nutrient levels and pollution affect DO production and consumption mechanisms, and water turbidity
affect the vertical distribution of the phytoplankton and, consequently, the DO concentration. In con-
clusion, we explored the mechanisms leading to anoxic conditions and the occurrence of a DO mini-
ma near the thermocline, and analyzed the relationship between changes in the vertical distribution of
DO and nutrient biogeochemical cycles. Our research provides a scientific basis for maintaining a
healthy aquatic ecosystem in Wan ’ an reservoir.

Key words: dissolved oxygen; thermal stratification; anoxic state; Wan’ an reservoir



