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Abstract: In order to explore the effect of reservoir thermal stratification on the vertical distribution of dis-
solved oxygen(DO) , a monitoring platform was set up in Panjiakou Reservoir in August 2019. For monito-
ring purposes, YSI — EXO2 monitor and NISKIN sampler were used to collect water samples and to measure
the vertical distribution of water quality indicators such as water temperature, dissolved oxygen, pH and
phytoplankton in the reservoir. Then, the influencing factors of the distribution of dissolved oxygen and the
formation causes responsible for the metalimnetic oxygen minimum ( MOM) during the thermal stratification
period were analyzed based on the measurements. The results showed that Panjiakou Reservoir has underg-
one significant thermal stratification in August, 2019 and the water temperature presented epilimnion — met-
alimnion — hypolimnion structure. The concentration of dissolved oxygen in the epilimnion was higher than
6.5 mg/L, whereas in the metalimnion it was reduced significantly with a large gradient, where MOM ap-
peared because of the thermal stratification. The concentration of dissolved oxygen in the hypolimnion grad-
ually recovered partly. Correlation analysis indicated that dissolved oxygen was significantly correlated with
water temperature and buoyancy frequency, and the thermal stratification was the main physical factor for
the formation of MOM. Dissolved oxygen was positively correlated with phytoplankton biomass and pH,
which was mainly associated with photosynthesis and respiration of phytoplankton. The development of MOM
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was promoted by the biological and chemical factors such as the respiration of plankton, the accumulation of

nutrients and the oxidative decomposition of organic matters to some extent.

Key words: thermal stratification; dissolved oxygen( DO) ; metalimnetic oxygen minimum( MOM) ; vertical

distribution ; Panjiakou Reservoir
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POMZML. B8 KK IEKIR TR IR (V) IR
fift S (DO) FITEIEAE P A 4 ik 1 e 1) A3 A i 26 #H
K 8 LI H, 45 )2 K 5 1 A AU AR Ak i S AR
[, KN DO A 248 b i $45— 3, TR Bl i
[T T, JEEE S 3 mn 5.2 A1 3.5 m, HERZE
IR IRZ %, B2 R 9.7 m J/NE 6.8
m, R ERJZIEEEH 8.1 m Jdi/NE 7.0 m, B3 Bl B ]
AR A —B, W 4EUZAE 8 ARIZKIE R 11.3 m,
Je WIBEE P E 0855 , HoK B # P E 13.4 m,

e 3 AR DK W 5 K AR 4 T HAL T8 Bn A
KRKFR, 23 P ESTIE LN, DO 5K
TAEAE D 3 IEAHE R M R 0.310( P <
0.01),5 N SR WEFRMEER, HLREN
-0.338( P <0.01) 1580 DO Fm) A 5 255
YA . BEAh, MoK B A MEE SR R B, kM

&®3 2019 F8 AEROKE

JE ISR VR B TR R 2 v o I G 2 % A P
JEIA K P I 2 W, il BRJZ A AR BR 2407 B A2 il
FDCAMEE R 7 B A5 A5 PR RY B2 I, S8R )= TR S B TRLER
JEE R ERGRBRIZ R . 5 L nl g, A2 2 S8k
DO 3= EE R, W20 DO JZ LS54 1)
S AEALRFAE 35 Zhang 45 IBFFT LS 0

B AMENYS® KE,C
g
K30 iy — EHEE
Naolb /,i,r‘l ---- DOWRE
=2 1 ULt /b -
i B BEEE. TR
60 S L L L )
3.0 4.5 6.0 1.5 9.0 10.5
DO fF/ (mg-L")
-1 0 2 3

1
WY YR/ (mg L)
B8 2019 £ 8 AEFKMOKEKIE FNIME.

BREIZIEEYERD S HH K

KB E TR IEIRER KX R

AL bR K DO N TR Y pH Hi3% TDS TN TP
IR 1
DO 0.310°" 1
N 0.306 " -0.338"" 1
T A= Y 0.624 " 0.537"" -0.117 1
pH 0.630"" 0.741°" -0.126 0.653"" 1
Hi G -0.991°" -0.380"" -0.268"" 0.654°" -0.680°" 1
TDS -0.990"" -0.403"" ~0.254" -0.643""  -0.687"" 0.995°" 1
TN -0.880"" -0.233 -0.364" -0.6247°  -0.437"" 0.858"" 0.858"" 1
TP -0.8427" -0.341" -0.403"" -0.533""  -0.420"" 0.819°" 0.815"" 0.820"" 1

FES 7T FORAE 0. 0L K- COUI) B WFERISE; " FRoRAE 0.05 ZKF OB b 354

KA J= DO e JEE h FE S8F0 A2 AR i A S [ 2k
E o RJIRKRZ A T ORI T RAMFIAEYD S
PEFIRANSS , DK X A2 48 32 B e AR AR X R 4 kD

Foo MIAFRR I ZRI TR A A WL 5 A A 73 i K
PR A FH A AR R R AR R
KPR TRNELEE DO 4 vk B k= g .
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T +32.26 (3)

K Co WU IARE ,mg/Ls T /KR, C o 3
RIS AT R, YK IR A 7K R DT /N, DOk B Al
[ A5 A Bt 7K R B N TSR TR K o RN IR &R 1K
JEAF IR RUK FE , B i 52 A7 )2 RO TR A Al i 72
PEIVE 45 )2 S B0 R TR A AR R AE

RAZ DO Z KA ST e A1
PRI, HOKPER L BEE SR m 2 IR G 2K RS
B, PRI ) A ) e Ak 2. 30 mg/L, DO 4R B
R 112% AbF b FRES , IRl 52 XU e 8h 46 A 3t
AR, DO e[ S AR5

TRERIZ N AU DO e Bt 25 A, % Bz A T
BT 6.6 ~9.7 m BEAER)Z, FFFEIX)Z I T MOM,
HEZFEHAE .

(1) I B B2 IR R A 2 DO X 40K 2 11 #b
4557 BRST R, KA TR A B 4 W S DO A
[ B, BR R MO, IO R L WK K
EIAYEIE UG , TRERZ /K TR0 3 FRAIC, - 35038 B
BE A 2.26 C/m, T ISR AT 5 x10 4 s 72,k
IRALFARE S ZRA B I JZBER T 12K
Xtz )2 DO AN 45, S B0 BR)Z DO I 3% AR,
W i S 5 KR PR D0 A e ) o3 A it 2k (18] 8) i
F1XF Het ] U i, MOM. 357 H A /K T i 3 BRI AN
TR IR S R R B X e, 35 R e XM T
Tl K BRI R A IR 45 R — 3. Ah, 4 A
TAEBRZ KR (0D) H1 MOM /KR (MD) 5iRERZ
JKIR(TD) FRERZRIE (TT) MZPEE X R, |
< 4 A[H1,0D F1 MD 53535 TD F0 TT FE7E IEAH G
FAISEIE R, AWITRLIER 2 1 35 5 i S R 2 1) 2 1)
i F MOM f9TE R

%4 ODFMD 5 TD M IT HEHME X T

Cpo =

METTE R P
OD = 0.987TD -0.09 0.96 < 0.05
OD =-4.04TT + 38.45 0.74 < 0.05
MD =1.01TD +3.07 0.75 < 0.05
MD =-4.15TT +42.72 0.56 < 0.05

(2) MR 24 DL S R AE S o W
S R) 8 A K IR S T2l R AR T o il PR
FEH N 2.94.2.80 F12. 71 mg/L, YR A 2
AR Z A LY o B 5 , R b~ i R Ok
TR A K F BN R B R K
KIS PRI A e B IR A SR OG AR tHE R

$H0.624( P <0.01), AKMEKIRAZKE S, iEH
WA G, WA TR IR A LR 8N, DL
R B LN, TR ERZ JEBE R (KT 7 m) , AL
UKL A FE 6% 110 I ) 7 3R R 2 4 Bl 2 W S A 0
X BRIH AR A, PR CO, A HLIR , [F] )
TRERJZ BRI IR P 6 LB AT 1 b LT J2 0 A 8 0 1%
RN B IR ER)ZE DO Mk B RRLLFEAIG, pH 35
BATR , KA 28 W e O it 80IR 28, O H B MOML B
R ACHEHTEE R (3R 3) AAERI], DO 5 pH &
IEFKRRR KR EC 0.741( P <0.01) ,RHIM
FHAMEE B, RRR BT d R, AR
JE IR 53 A HLUBURL A B /N HTCRE 3 FEAR /N, 10
pm BRI 10 m F5 240 d,3ESE T B R A HLUERE
W) R UL L IR BR 2 N 75 B A K ), Kreling 451
X Arendsee ] MOM [T WA 57 & B8R, )2 i
KA HLERAY T UUEHE T MOM 1% e, By pigeagtt)
) WE I 25 A ZR B, MOM 19 TE 15 1R BR 2 P 35 fift 4
B THAEFIHE LIS BIAM A A G It Ah, 1 07 J2 10
TRERJZ T 7KK DO e 2 AAR, 35 m 1 A1 401X Js e
DU i ide JEoE SR B Bl i, I 52 1 38 Sk <
PRI 1, BORERZ AR A — 1 K. Me-
clure 2521 %} Falling Creek 7K FEWFSY & 30, K AR 3443
JE RS T K AR R R AR AR 1 2 1 40 A, 3R
FRGETERLER 2t AR R AR A, TR — Ak,
HE— AR HE T MOM (& J&

) IRk A A G sh AR R L i e
—UREX IS R B, EOG)ZE NI RE  OG G AR
AR TFIEIRAE T, FLOZ LA BKAR  PRIEAE P T 0
YER R TOCEAEN, e A K 2 BRI, 530 DO
WEEREAR . AHOCHE 7 AT 4 2R (36 3) 3R, PR UFAE )
AW TN F TP 258 0 2 A GG R AHOC R B
A5 —0.624 11 -0.533( P <0.01),5 DO & ¢
FIEMCOCHR MR BN 0.537( P <0.01) , H
Ji PR 2 o D R 00 A i 1% S T AR R Bl B R IR R
R AU ARV A SRR R T . AR TR 9 a5 TR
BRJZ DO 548 F a 72 SR LG R, H
K19 (a) AIHL IRER)Z DO MR BE 445 a W2 1
FHIEMC( R =0.44, P <0.05) , X — Ui IR
BRIZPRIFAE )OGS A IR TR AR T, 7 i A )
W AR HIFE AN S MOM A %) = SRR

Hir U2 SR Z K B EEA — 2, DO 1 /K7 0]
MR IET. Miller 2 BEFE KB, WHEJZ DO JFEATE
TEPIRNEAE : — DR IR Z K A b i B R R )
BTIHAESA o 2 UURR 2 T 1Y A ALY IH #6 E
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HI 8 RN, il U2 TR AR ) A W RO, L
HAE 12 ~ 25 CHARAYREBEEN 32, DO RS , SR
JEVERTIT DO ¥ B2 25 AR, MR 5 11 K % Hs )
KR, KRR B R B , IS RV LAk

—_
<
1

y=0.52x+2.81
R*=0.44, P<0.05
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T

N
T
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=
2 o
£
g rw
A2 ..I .
0 2 4 é ;3 IIO
M4k RKa/(ng'L™)
@ BEKERRESHFRR RS

IR 2R AR FRBFLG BT 5C , AR SR AH )™ AL 1) £l B Ak i
DURERI DU I, S BURJEA ML TS e 5, UT
A DL B A R FE SO K AR
SR TRER J2 Y DO W BERREEREAR

8 -
- - y=-268.14x+6.27
"y 6 u B R’=0.51, P<0.05
2 .
= 4t n -
i [ .
%
8 2k " []

0 fli é é 1I2 1I5
N0
(b) BEE B R 5N RE LB

B9 BEKE DO KEEMEE RERFNIERHNEEUES KR

A 2 AR T K AR I 1) Y B A s Bl
DO [ B4 2, HE 9(b) nl AL, WERE N 5
DO BB EMAE(R =0.51, P <0.05) , HJ5FH
SEIRVR I ZHE BT TR K2 B 1 VBRI T
Vs SR A [ AR 4, JE KT AR SRR R AL T 4
TR R 2T BA (R e (8], (AL R 2 S ST FE TR, 31X
— RGN E R )Z A MOM B I i 813 T 4514,
B AT S B SRS T X — WA
25 L TR W R LUK KR I3 )2 2 5 50 MOM
B =PRI 2, A WL T A SR A G i B T i A
YIRTI AR FHFE SR ERZ DO (3L R 7R F 25 i
MOM JE B A=) AR 2R

5 4 w

(DR IKES A MR ERDZAR,
KRR SR - R - RS . R UEZ6E
A 22 SR AR S UK PEAR RN 2T WA £
HINEK,

(2) #5320 DO 0] R )Z - HBRJZ - i
RS, D REH S PO E ML S R
U1, D0 Sk 5 2 3 IEAHSG, 5 RAE P R AR E
g N 5 E DG, BEHN ZE AU DO 2 (7] 43
JEB RN, W H AR 2 DO JZ A4 1 Y i 25
AL o

(3) i E S R BA RN B, REZ
S NS W I RE 3K/ R (T % AP
I AL T A FOIR S, T ) 0 A AR 22 iR
JEZ DR AT WL S5 08 I ) S RE S8R L, DO ¥
IKURTT 1 B HTREAR o 52 10 SR R, i 2 R
SRUZ N SRR i S AN 45 /S R I ARUBR SR A HILY

R AL R FE G N, Bl 4R )R DO R FEAR, OF
B MOM ; MOM JK -5 A RS 4 CIRLBRIZ K IR A
JERE) AFAEAI K &, DO 5 pH PRIFAE Y ARy i
R WA IRER R B MR U 202 MOM
R B BN 3R, KA BILP T A 4 Al 0 i K
PR R I WA FHAE S8 5 20 MOM JE Rl i A= 9 |
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