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Influence of extreme water level changes on thermocline at Lake Qiandao
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Abstract; To provide substantial information of exireme water level fluctuations (EWLF) on thermal stratification at Lake Qiandao, the
DYRESM model was used to simulate water levels at different scenarios with lack of observed water temperature. This study set up two
scenarios including one with EWLF (scenario 1) and the other one with normal hydrological condition (scenario 2) to compare their
vertical structure of water temperatures. Based on Lake Analyzer, the depths of top and bottom of thermocline, thermocline thickness
and Schmidt stability were calculated for both two scenarios. The results show that the water was mixed during November 20th 2013 to
March 23th 2014 in scenario 1 and was mixed during December 5th 2013 to March 16th 2014 in scenario 2. The vertical water
temperature structure followed a pattern of “ mixed layer-thermocline-hypolimnion (30-40 m)-thermocline-hypolimnion” from top to
bottom in scenario 1 and it followed a pattern of “mixed layer-thermocline-hypolimnion” from top to bottom in scenario 2 with the same
meteorological conditions. The average water level in scenariol was less than that in scenario 2 by 2. 24 m. Schmidt stability in
scenario 1 was also less than that in scenario 2 by 119.19 J/m’, showing that the extreme low water level will significantly reduce the
water stability.

Key words: thermocline; extreme water level change; water stability; DYRESM; Lake Analyzer; Lake Qiandao

TRER 2RI i UL ) B G , HAS A RN 3 A R AR R Kb 5 00 6 1 AR S R G S5 A AT BE
IR 22 BHAT R RS IR R AR Z W] 9 4 S A RE S8 Hte , [ AR 2 K AR Y 4805 i, S BUIR DR T e R, Btk
B TR T, IR AR RE R 5 R 18] 32 WA E AR AE AR SR R IR 45 R RS2 R, A

EE&WAB . ~m8 =SV 2 LR (202001 BB050078 ) 5 2 # K% A A 51 HERHIFR 2135 H (€176220100043 ) ; [H 52 19 SR FE 4 4k
4:(41671205,42171034)

EEEI. AR (1998—) Lo W-LAF5E A, E 2N FORAEEEAAIAISE , E-mail :1900639019@ qq. com

BISESE . PB4 (1972—) 55 BIRFSE 51 W F 2GR ABEEUEAAIISE . E-mail ; billluo@ ynu. edu. cn

SIRARS: 3%, EHO, 22, % T B Ik s K L2 (IR BRI B2 R [ ] T 224l ( FARBLSAAR) ,2022,50(5) :3340.
GONG Falu, WANG Yucheng,LAN Jia, et al. Influence of extreme water level changes on thermocline at Lake Qiandao [ J]. Journal of
Hohai University ( Natural Sciences) ,2022,50(5) :3340.



34 WK E el (AR RS R ) 55 50 &

AR BE R AR/ INE R AR A S SRR Z B Z R R AEWAI ) o E R W), EER)Z
RS R Z KRR 35 MO 2R, 53 W B R IR A AR 35 IR A OGS R AT i T S S80I T 4%
JEEFRIRE VARSI O . KA E AR S A K SRR 22— WHLER 2 ) 540 FNse ki [a] HAA i 2 sg
Wi, KL RRESG , TR 2 KPR T BRI 22 0 K SRR ST, B T KZ IR 220800, 4 Z R B s, R, 4R
UNOPN ) € i VA N e ¥ o B i 1 N = - T 4 € 1 A A o R 1 1 TS | W
TRINOE o 8L P A R 0 S 1V 4 5 0 W o B WA 0 N N =Rt v B 507 N = = € IVA K N U4 3 RS OB o
JZEER PR R AR AR TR ERZ A T A AR 2T R , LA 5 B st /KA (AT P e e
IR G AR Z 22 ) A FIRERZ R E AR BT, 32 AR Ak ), AR Bsf 1] RUBE 43-#r , FR T
TV L X Y A RS — AR TR B R 2 i B K A U B e B AR B AR TR, S R S K
DA T IR ERZESFRRE WK KA 2R B B KR TR BRI A S R e e A R L,

IKASE B4 W T -5 = A K7 B A S | TSR e e SRR R TR 00 A ek SOk B T AR AL
RS AR R SR RAS a2 FHEC S . BN . 285 2 R A GRS S T AR AR TR RN /K S A R X AR
P HR I i X 43 tH KA UK A3 AR AT TS, 43T 1T ASTR) X3 AT 7K A7 (4 T2 B i (R 26 5 2R g 2
LT R R AR S B T B 8 T YT S WA/ A7 A SR IR  SEAEARAE ) TR I A /K AR AR K
G2 MR AT RBUER RN B AR SR A, TR A 5 2 A A K A T SR T RAF AR 4
IK B F12FA57 DYRESM ( dynamic reservoir simulation model ) HAG 2805 /0 H AR E B 5 WAL A5 TEINTAK AR5
HARBITZIZ B0 Fadel %1785 DYRESM RS A5H0L T Karaoun 7K 2R (/K A7 6 S5 B, ASE4LL (5 000
{HZ AR 22N 0. 4 ~0. 7 m; FEB D528 AR I, Weinberger 25 BT /K BEA7 1% il i+ DYRESM 44
HT Ammersee 1] 1975—2007 4EAYZ H AR ; Gu 251 FIH DYRESM #5548 15 B & WAV 7K J%E 2016 4E 3 A &
2017 4 3 H B7KAL 5K, & IR FLREAR AT S WK P i 7K A AR Ak SR 43 2 00, EAh, DYRESM i3 L
FHF/KMARIR BT 14 2 AR, WK Clearwater M 9E [ Mendota 1" IR I AGH "™ 45,

X T 5 W3R B 432 S HS i R R i g de 210 (0 = BAE PR G0R0 R F (CUR S oK) b
PRAFAE (IR B 53 BH B ) X TR )23 1 5 i, AR 2028 R g 7K AV AR AR 17 00 T B Tl BE 43 )2 A, TR ik, AR SC AE
8T 5 WK 2 X W it 7K A AR A B e 2 A H Y, SR DYRESM AU [R] K A AR ARG 52 R B9 K IR 43 )2 15 0,
FEE WA T RR)T Lake Analyzer( LA) T340 A L BR 2 FRAE S AN o0 M S 5000 AN [R] 7K A6 A8 e 17
T AR, LU T 5 K R R it 5%

1 REHER
T-559#1(29°22'N ~29°50'N,118°34'E ~ 119°15'E) [ FHVLAEWUNTIEZ BRI, B2 E B 27D miiE liry A

THOKIRA, A 1960 458 & K 2 2016 4F, T i14F N
HI7KA 96. 67 m ( FLHEEEIT ) | SEFEIK AR A9. 91 m, | yrzr XY S A

Horh 2007 4F 7K {3 75 1 /0 (4.29 m) L 1973 4F K R

(22.57m) , 2000 4F-LISRAEN- ) K A7 AR 08 R 7. 01 m, B

FOKAFAE IR HELAE 2014 450 11.49m'™>) . AR b
AWK RO 742 m* 5 94.5 {2 m*, TEMIA i £ ] £
BGE A 30 255, b B 22T AR  iRem IR A s
N — M Y NI VST 5 < R & 1 W
M PR HES SN FEBEAWE (K1), X ET 5 it e,
o NEUAETTHESE Sy
B AR ) 83.57% 2, T 555 32 i N T iF HHE @ WS Wy 0 5 10km

BT S5 W R, IR R K EE T 4—8 H | Z4E 71
KK B oM 1733 mm, AR 17, 3°C Y AR H
HEAS BN 951 h 4E28 K% B R 1362 mm' ',

2 MAREEEFE

2.1 HIRRIE
WS BT B R TR S L E R LR 1, E ARG T 55 50 Al i i K A 8

E1 T2 Rk RN SN
Fig.1 Map of Lake Qiandao catchment and sites of
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$5H Bk, T IR K A A A X IR ERZ 15 0 35

R1 HREE
Table 1 Research data

A 2006—2020 4F 5 S EEAWNHEZ H g E e AN i e
ATk 2012—2014 4 5 & EEARMAIE R B KRS BN T A S BE R4 JR)
R 2006—2019 4 B H PR A BN T A= SR BE R 41 SRy
KA 2006—2020 4F FINNAT 45 05 78 H KA s BN T A SIS R Ve 4y IR
MEHIMKEE  20184E1 H1 HEI12 A31 H KI5 5 2 B EE (0. 5 ~46. 5 m,2 m [H]FE) FUH T A IS R Ve 47 TR
SEEHE 2006—2020 4F WA G S (E 1) W% B T A A IR R 0 )

2.2 HRAE
2.2.1 KA FHEA DYRESM

DYRESM 52 i PG IR R AP R 27t K 1) — 4K 3y TR R | RTASEAEL) P vt B2 5 B8 K 8 B 4 2 [ o3 A1,
i A LA W AR L R ATIITRT S KB A G , i S RO AN R TR EE K2 Al B A (3 T
JORKR) BT 5 Kk A= 25 8h 1245 RY ( computational aquatic ecosystem dynamics model, CAEDYM) ¥4, #£47/K
JRANA S R GERAL

PR E AT SO - B S (. par) (BLE (. ofg) ATLC. inf) (. wdr) TE (. met) , AR
RGP N Z B8, WS ECE R & SEOLEE 2, AR - FE R ORI RS =
| H R EEK R SRR BRI A,

%2 DYRESM FE#ESH
Table 2 Main physical parameters of DYRESM

RE S ~L 7. A I > B8k > e yE A = AN

% 2RI KA T, Il 7 At/ STUIREAE AL PRER S W s EHIRA
PH pezwos gate  KEEEER TS e g VIREEE oy

S50 1.3.2.17 0.07 ~0.08 0.94 ~0.96 3.0~6.5 0.06 ~0.08 0.20 ~0.29 0.15~0.80 200 ~300
AW E A 1.3 0.075 0.9 6.5 0.08 0.2 0.2 200

a. BRLAGREE DR o) e W RS , AR SR B e TS AL AL kiR S R I 4R K
2006 451 A1 HE2012 4212 A 31 HAI2013 41 A1 HE 12 A 31 HPABHEIBAYZ B Wi 241
P43 X LTI T T R SIRUE R E W S A A RCR R B R 0. 98 5 0. 95, K- iR
ZE R 1% , Ui 26 7T AR RIAE a2k K DAL sk PRS00 B A i i i 2 DAL ISk A B
RO A5 T B W At 7 IR S AR PRI MR S (P ek it 5%l A 580 3 ) 1Y)
BTETTARAL THRT 2006 45 1 H 1 H 22020 4F 12 A 31 HBr &L ARl wCimiRE KRR = 5 5 & F
BT 32 H AR, A KR A S

b. BIRIEGUE, i DYRESM XJ 7K AN KA ARSI BE >R FH R I ET I #E 45 2018 4E 1 H 1 HZE 12
31 H A S A K R B X A A T B, X EE 43 A7 K 67 FZK I 0. 5 m 10, 5 m 20, 5 m HY7K IR AR 45
5 SEIEE SR (T 2) , BEADLE A S A =2 ] A AH DG R 8053 1 R 0.99 F10.99,0.99 0. 92, 375 #5222 53 3l 4
0.29 mm A1 1. 08°C 1. 10°C 1. 47°C , Ut B A X - 5 5 K A5 FH /K IR AR ASSHDURS E 38 35

o KR (KOS m)  — BEIKIE (KF0S5 m)
* MK (KIR10.5m ) — KR (/KE10.5 m )
[oXe) Q0 OO OL\)
00 Q00 §
96 - . 5
2018-01-01 2018-07-01 2019-01-01 2018-01-01 2018-07-01 2019-01-01
i) iy}
(a) 7KfL (h) 7Kifk

2 T BHRIETEE RK A A KR IE 5 S E X L

Fig.2 Comparison of simulated and measured daily water level and water temperature at Dabaqgian
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