5535 % 452 191 KBS OK TR Vol. 35 No.2
202444 4 Journal of Water Resources & Water Engineering Apr. , 2024

DOI:10. 11705/j. issn. 1672 — 643X.2024.02. 15

J55 1 B iR Xot Ay 7K 2R 18 7K A H 1 B 32 M 43

KA, REE, SR, Eakk’, AR

(1 RER: KM TR R i S ia 4 A R T S8 3, KT 3003505 2. RHHH TR MpPEREIR S RE e oele , Rt 300384)
OB KU R TR A K DOk, R B RAH S AT , ©C st I B 32 K IR, rhek TRk
7K BTERAL T FRARRT R E , (R AR AR BOAA e 2 S SR A /K AR e XU o 10 L) 288 S 1 B ) A
T Y WX — R s S LR AR PR AR B R b, ST 1 3 ) — Yo S R B T — 4 7K 3l 0 UK B, 5 T
8 AV 3 2 3 XU A% PR 3 X i K SR KR AR 52 BIF SRR T - K IR 2% 3R o YR8 55 38 Ao
B AR T R A X 30 R AR e DR, P PRI AT 4% 38 a TR BE T AR MR BEABOAC, P30 il A 1o
ARREZ 2 C SR o WRBERCR TR ZY 54. 5% , AL LA 4= 02 B i XA nl A 8RR IR ) 3628 A 1 AU
e WO AR A BEE IR /N o PRI, SREBUmy B e L iy 77 5 RT U B — RE IR 5% & o WREZRIPET, 226 %5 18
BEIAMHCRAN T AR A , 7K Ty b A DR B L 18 v IKURA T Z A 80 T AR it
KGR HIKGSE KA s Joy Rl s v A AR R a5 KAl R pvk i rp 2 TR
HhESHES . TV672".2; X52 SCRRFRIRED : A NEHES: 1672-643X(2024)02-0130- 09

Influence of local cooling on bloom suppression in water diversion channels
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2. Institute of Marine Energy and Intelligent Construction, Tianjin University of Technology, Tianjin 300384, China)

Abstract: The middle route of South-to-North Water Diversion Project has been the main source of water
supply for Beijing and Tianjin since its opening to the outside world, bringing massive social and econom-
ic benefits to the society. At present, the physical and chemical indices of water quality are relatively sta-
ble in the middle route project, with occasional abnormal algal proliferation in some channel sections,
which may lead to algal blooms if left unattended. To address this problem, the engineering measure of
local cooling ventilation, which changed the local meteorological conditions was adopted, and a two-di-
mensional hydrodynamic and water quality model was developed for the Penghe — Shahe aqueduct, and
the effects of different ventilation locations, ventilation temperature and ventilation duration on water tem-
perature and algae growth in water diversion channels were studied. The results show that both water tem-
perature and chlorophyll @ concentration are related to ventilation position, ventilation temperature and
ventilation duration. The lower the ventilation temperature, the longer the ventilation duration, the grea-
ter the decline of the water temperature and chlorophyll @ concentration, the water temperature can be re-
duced by about 2 °C , and the concentration of chlorophyll @ can be reduced by about 54.5% at most,
both upstream only ventilation and whole channel section ventilation can lower the water temperature and
inhibit the growth of algae, but downstream only ventilation has little effect on water temperature and al-
gae growth. Therefore, local cooling can reduce the concentration of chlorophyll a to some extent, consid-
ering the algal inhibition effect and engineering cost, the engineering measure of local cooling ventilation

in the upstream is recommended for the algal bloom-prone channel sections.
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—F, B 12 vRE B, R [EE R A
AT B K 2 A2 3 o R AR IS AR SR AH
I, 5 e M B 4 331 b oA 3 XU AR T 4. 4,10, 2

FORTE R T1.4.2.8 FI 3.4 ng/L,
4 W W

ASBIFFE LA A 7K AU 3 Hh 2k TR B P i A B
VERBTFER G, 4K 11,9 kA4 1 T — 4 £
R, SR I 2= 1 52 B AR R4 7 35 , I il
RV T8 AU 38 XU 5 3 AN D TR AN ) T
PRI 9 5 BE K 8h 77 Ak B A, AR 4DUBO 45
L4,

4 nT VR B, w4 K SRR O



452 19

Sk R, A5 - o) BRI H K S E K SR AN S e 53 B 137

AT BRI T (AU CO, ) T pH ki 4
AR AR 2R 3, K AR iR B A A 5 AR R B
R MR OG22k F 10 ~ 30 “CHYZKIRA FI
T A I U P KR B 2 5 R A K AR
HEMHAR.

R4 AEIRTEMBELER

WK X R EEH MR

DN R o
T N W/ B/ IR/ B/ WRIEEE
Ay B
C d C d /(pg- L")
Y =RopiE 28 28.00 40.0

1 15 10
2 10 10
3 5 10
4 15 20

A 27.80 10 35.6
A

A

A

A, fUEWE 10 20
A

A

A

A

27.60 10 32.8
27.50 10 30.9
27.20 20 29.8
26.80 20 27.1

6 iE X 5 20 26.50 20 23.3

7 15 30 26.90 30 28.1

8 10 30 26.40 30 21.0

9 5 30 26.00 30 18.2
B, 15 10 27.97 3 38.6
B, 10 10 27.95 3 37.2
B, 5 10 27.93 3 34.6
B, 15 20 27.96 3 37.2
B X FE 10 20 27.94 3 36.3
B a8 KL 5 20 27.92 3 33.5
B, 15 30 27.95 3 36.6
By 10 30 27.93 3 34.8
B, 5 30 27.92 3 32.7
C, 15 10 27.80 10 35.6
C, 10 10 27.60 10 32.8
Cs 5 10 27.50 10 30.9
C, 15 20 27.20 20 29.8
Cs AIREY 10 20 26.80 20 27.1
Ce Sa 5 20 26.50 20 23.3
C, 15 30 26.90 30 28.1
Cs 10 30 26.40 30 21.0
Cy 5 30 26.00 30 18.2

TE/K AR Ty i) B2 e e 47 o) Jmy 3 AU A 2
B v XU 77 CRE RS T4 2 M 42 BOK IR, AT
IR A R B, A 2R R o WREFEAR. AR
F1R 308 X7 3 DXL L XU i A S 1A

] o 22438 XU B A XU — 5 s 30 XU e 5
HKIE T B 8 UL BRI, 7K T R Rk
PRREE IR MR B K, M 2R 3R o YR B R IR B R, M
JAASE RT3 XU — S s, 308 IR T e 52 3 K R
FREE T R A B 1] 300 XU R 7K T T AR ) i
K, MEEE o WEBRZ THEE L, F1RE G, R
Ti] 1280 49 7 H0RL T 385 5k 3R 44 47 25 oAl XU A /K O
TR R, AR Bl Ah S X e ], i K A sk R e 1
(IZAT T2 A AN i3 XL G XU 5 °C Ll XU
30 d AP T Ay ), BUESF 7K IR T B8R el 3 5 K,
KT 252 °C 5K a WRIETT BRIt B K, W (E VR
JERRAR T 49 54.5% .,

YT ER AR AR R 1T 5 R, AR sl ok
FRIYS YL FIRR 3 R <5 R A K SO g 20
FA AL H 2R 2R K B 2 4 B A 77 ok — 22 1A B
R ARG 1y BRI A s A i = b, AR5
FEATUESE T Jah B A M A5 1 el AR Xt SR T8 K A & 2L
AR, 7T R 2804 K B A K IR TRR A K
AR B PR EE %

5 & ®

(1) JeyB i v K BE % B 422 52 i 38 BEK IR, AN TR
)8 XU B X 7K RN 2 2 o W BE AR b7 25 15
Mt AN ] o ASOXF 373 4 XU 4 Y B A3 4 XL
A4 IR BK IR T B, T HL R AR LA, K IR
i FREZ 2 °C 5 (T I v KU R T8 7K T 1) 5%
M) AR A, R 3 XURSE () P 7K T o B R A1 L T R i
JER /N T EA L KA A BE XL 2 A TR
IR a We AR fhad 7 58 4 — 30, 5 oAl XU M
b, H 4R 3R o VRIS RAE ] % 21. 8 pg/L, B iR
Y4 54.5% .

(2) KR T BTN 2E o Y J3E FRAR 5 10 XU
FIT3E KBS 22 T AH G G 2, 38 XU B AP (a3 KL
IR ) 7K T R S Rt B PR, T AR
K, R4 3 o W FE Rl 2 T [k &2 3 2Rl
SbT . EXIEE R RS C, S BKR R Fe
FINR 20% AoAy, AR ER o WRBE YT R BE AT 35
2 ~3 pg/L; Bl KU 38T, KR T B R AN
ARER FE I R AR K, ELi KU A48 10 d, 4R
a VR T BRI B e K mT3m 7 pe/L

(3) X F KA T 8 e 38, R U3 38 3 4 XL
T ) T AR it T AR BB AR 2 R o VR AR
RIS, 2 2] P RO AN T AR AR , (U AE K AR S
F 2 TR I SR R ¥4 DR B e 2 9 ) i 2 A Rk
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