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Abstract

As a representative of emerging clean energy, Floating photovoltaics (FPV) has attracted much at-
tention for fully utilizing light energy resources and reducing land occupation. Based on domestic
and international studies of the FPV on the ecological environment of water bodies, the effects of
local microclimate, water quality, aquatic organisms and water ecosystem functions were analyzed.
The layout of photovoltaic increases the roughness of the water surface, which affects the airflow
near the water. This difference results in less wind shear over the water, resulting in lower wind
speeds and different wind directions. In addition, surface photovoltaic also changed the original
underlying surface morphology, breaking the radiation balance of the water surface, thereby chang-
ing the local microclimate. Specifically, the local air temperature in FPV area increases during the
day and decreases at night, while the humidity shows the opposite trend. These changes affect the
heat distribution and gas exchange of the water body, leading to different water temperature changes
in varying environments. And the physicochemical properties such as dissolved oxygen content and
nutrient concentration are further affected, ultimately affecting the survival and reproduction of
aquatic organisms.
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1. 5|15

B ARSI IR, TR D BRI e S AT R A R, R o IR AE AR AR B vT AR
REVRIIFIH o AKTHDYGRAIE N —FBr X i e, SEa G R, AR AR 1 Hh TR IR
SRR R, 8 RE R F KA ) B ARV H R T GARMR K R F e, Rl R AR R IR 7K AR L K R S
PR B 5 P KA R I il (0 B FH AT 5%, S0 BN REVR AT A A 72 4 R [ 1]

A EEAKEDGRIE , 1 H AR FE W E ek TR BRI T BT 2007 4235, S1E
LKA FIRA 264 T IR AR [2]. 4uih, HATAEROA 60 24N E B /K a R, B
M3 H B RLE M . vk 2 2030 42, RBRKEDGRISEEHINE 10~30 GW [3]. Hrh, FEE
5 & K BHIE AN Z KN 55, /KD GIR B PRIE R i it BRI E 2% (a]. A BERER M, 1 E
SN T FOK TR 22 B RO IE K, 1E 2019 2 5 H A ENLR R 75% [4]. £K, FEFIK
DGR TSN Ak 705.2 GW £ 862.6 GW, 4E A HLE AL 1164.9 TWh & 1423.8 TWh [5].

AT GARIE Bk K AR ZE I FETPE R T RAE T 2K, PR KE 2B R A4 v LA R
KR, WIS TR INEKE. TR K0S, BRI LR, SeEKm, [F
AR T e HEE X 1) R B FE (6], SR, BEAE KIS PR &, X KR A S IR EE (1 52
FUR)TZRE . HAET, MR R L PR AR KR . ERA MR AR S5 R 7
sz, ST o RS E, M8, TSGR, BRI KEER KRS &R, fdE
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BHR S

B WIFRRIAL SR, DL BRI 1),
2. JKEFR
2.1. &4y

KRS — PR AR SR KR B 2B RA M R I R SE. S RAMFIESICE /TR L, 8
WA PR T R GRS EAE AR L LUK L AL SRBEER KRS 7], KRR BEAR B RS, K
FHRERR AT L BE 2R, I HLK FH BE FO AR AT B A1, FERE A T AAAE — 5 FRGE I IRIFR (K 1) [8].

Figure 1. Floating photovoltaic structure
B 1. KESREEH

2.2. RERME

PR AR AR SR PR S AR AR A B R R BE AR, H R RGO R SOR FRER S, R REFe i
NHRE, PR - A, I AR R SEEUD e . O DR R IR L ) FL I L s B
2 S 7= e SN RS e R EX e

FER IR T, AR b R H AR S BRI BE T e B, oK i e AR AT LU K R 01E S, A
PRI I KR AL, S A FB AR, AT ERAS SE 22 (K IR 1] RS A BRON 1T O3 0 Rk i A 3k
FERTINER, b RIS MR T Bt 0 AKIEDIGRAS b P RGBSR ol 1) LR A — o
MU HFE[9]. LAk, TR ESEAR Aastid v] LAB RIS AT AR SE 24 F S B DB L [10]

3. KEXRKNBIBSRERNRN

FUAT, ST /KD GRS Rl A5 R BIF 98 RUBE S ok H T Bl SRR RASEADL B L B0AIE . /KT
IRBERS A RGE MUK AR S R . SRR RIS HORFAE, BT R BAL SRR AR50, S EUEAN
P R BHAR S AN 22 R I S R R RO AR 1)

3.1. KUEFNRLE

KD IRAS B P B ALK T BT B, SO K T i R AT 0L, 345 XU & A J etk . i T
WAEEERRE, W PR E AR, K E XGRS R 2 A LR A R U IR X
Bty [16]; R K R RS B MO B2 M B 5, o b KU S R BT S SR R [17].
AR DX Ak 1) F THAF R 2 5 AR P IR X IR K AR LG, BRI AR AL A A o A TR T A T, 0 3 T8 00 7T i
RRBIANFIRIFE, KT AT AE, I RZ IR X 5 R [14] . BFFER BT, SR 5 K e R
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Table 1. Potential impacts of floating photovoltaics on meteorological elements

T 1. KEAAMSKREZRBETMN

ESE WEFR N & at T334V 225 ik
1 [ B3z W0 JRGHCF Y PR 23%, A BHARS P % 73%. [11]

R SR EEFURT,  UR} 0 e AR T AR RS KU,

T A ST, B U [12]
e T AR B 5 A T 03]
" _— KT e DR 202 W (AT 5 SR A BT

e FRRE LT R % 4]
1 HOE KGR 70%, ARSI ECF+2.01°1C), ®IATE [15]

(CE¥-1.27°C), FXNEE A R(-3.72%, +14.43%).

M3 —SAEMA R b, KR ROE R Sim a1 —8, BT R 2E), JEHME
FERIBEAS, WO AEA[R] 5 B 2 TS ko D AR THIRR 22 22 (1 v B8 0 2 %o XU P A i), 3 B R IAE AR T
AR e B AR B P, S EUIR T AR, TR AR 12] . FEZK I B B DG AR RERS SE e <A
73, AEZKIHGAR XS AN TR X IO o 22, O SmJT ), 220K, KOsk . BOARIESE(18]HF
FRW, MBOCRE, KA ER AR REE I LUR A, AR AR B A R XU BE I — . Tlgen
AR E SRR etk i S QM KRR, TECRIHE T, BRI K 3R R - 35
FAA% 23%.

3.2. KPHEES

K PR o I R OK SR BA KT, — 3 B AR R BRI, —3 0 R BEIRSES, FIRE
DR A S FrE AT [ 1910 K PHERST BIX KR, A& NHIFEST AE & 35 2 7 2 s 2 BRI,
W AL P B T DA AR 38 B 5 V7 R B Ak (R0 7K R, B 1 D R S T K U 4 S R B0 AR IR [R] 31 KK [20] 0 B ERAR
W BH G JE 2 = A v, AR 2 Al o 2 R L — 8 BRI i, a7k vA R Bl E SRR SR PR ARG AR
BR LS o X AT BETE — AL R KRR S, IRk DR R S . YR AR SR BH B
SRR RE, ek K BH X KT () B A, %o 7K T 6 S T A A Ryt 2 AR I P A 7 A — s [ 18] [21]
Aminzadeh %[22 |0F 71 R WA & Y6 R S5 AR 3G N, 7R3k BRI RE R N, IR TR T
RS 38 Rk ) K TR BR ) OB &, AN B T3 5ok B AR 55K TS 7 28V B & .

33. EREEHE

KT AR T AN [R5 2% A R0 BT B R 25 55, DRI AR [X 8555 P 75 DX 3 4D AR AR 6 3 P8
XIHEARF=LE IS S A AR ] . SERAT R SE RS, SO K JEAA 1 N B &, FTREE A /K R 4R I -P
BEFR, TR IS AR IR T LIRSS . AR X 35 TR X 35 | A R AR A U A, &
W H R TE T ZES, M52 SR E PR S E RN . FFFERI, JeRIXKI =S
T EEAE AR BRI X dm, TR “OCARIRES BN 23] EML BRI IXCIAR, BA “AEIHLH 7 [24].
Liu Z5[ 15148, 7E6R X8 A KSR TH R CF+2.01°C), A R FECEE-1.27°C), FHXHE R FI#a 30 [
(—3.72%, +14.43%).

4. IKEAXRRIKEFES ARG RN
4.1. IKEEIEB MR

K FHERS A2 P BUR > AR I EZRE, GO il P A P 17 7 T % 3 2 BH DG T AR B A5
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B, dERD T K 750251 FKAR B 28 R0 AR KR T o K TG AR IR 4 FH vT LA R K
T A B0 38 G K P SR 7 R AL DR T 5y o R R s P T DAk 2R R TR, R A KR A
IR R R ERNG o« HEARR (1 25 K4 B % 30 23 BH RS IR 3, AT sk 7K T PR ) X0 o R T 7R i 25
RFERF,  ROESE S M KR 78 R B BB 2R, s JRGE mT USSR AR SR TH 28 K, T YGARMOE B 2= B¢
B Bh T RS, Db R . KRR R T, K BT 2R RGE, T ARTE K 2R 53
HPE T, SBEREWIN. @R &R, KRR IR S F R, A B T IR AR 2R B2 1)
A, RHEAETRFETRARER RN, WD 78K G5 B IR R KR K &R e, Tk
BT 28 0 21115 B K AR B FE AR A B2 AR AN o Rl R AE BRI IX, K 43 (st /D v] R A /K 4 2R B2 T
MK A S R R, BFAURIL, N LB S L B SR S 5 Re D BIE KR I K BRAR 5T, i
s T EA @ A T8 & A KA KT, I A RCREEE, o, B p A s Y ae (i oniE
SR BRAIR 99%, T UK 5 T R 4075 5 2R AR 53%~82% [26] [27]-

KT SGAR FR G038 5 7 55 7K T S 5 10 K BE AR S AR IR L5 S 55 o AR e L T 5 K BRI S B 3 HE S 21K T
ISR — 5 TR R IE 28K P A 7 SUHOR B . SR, o ARAR e e /KT B, #B20 K
FE A S 4k 6 AR TR R WS Ak R LR 8 S PR S e e S B8 st Y R, T RS et S 17K T o AR T ARG ) 7
P T KA B 2 e T OK BEAR S PR IR], 8D T KR G FR . R, FERRRI AR SRR TR, KT
RBESETE— B FEFE F B AR/K TR o /K THDGAR BIAAAERZ I 1 /K AR R TH I ASE i F2 . KA A =
RS AR RO ST . KT RAR G Sa i, KA IR 28 R A FH 52 31— e 4. [
N FEARTHIAR 22 Uk 7K T 5 K S TR A T AR, AN TR K 23 IR 28 R 6 o 28 R AN 7K A B Il ) — A
HEHLH), 1 HIETE KRS KRR IS T RKEMER. BT 2RI, KT o] §E 2 18 T 5
TR R ARG BN BEEN X IR SAh, SRR 5 KR 2 [A] 25 2 e A AR R . iR
FERBCGR TR B, vl RE e BRI Lh KA, HE— DRk . KGR RGuaE i BB Kk 1 #4%5
SRR — B SR KR . K TS 2 RSO B 4 6 R BR R SR P AR R A, T DG AR TR AR ) 7 5 22 EUR X
—I R SEARARAS G B IR SR AR SRR S KR AN, R RS R, TRES S BUK AR T
HBURLF A XEWE, KERRIR R HI 55, WERREE TR, MaE
B AERE, KGR RGE—E R EEUR TR R E RN B R . e Rk 7K e
A BRGSO T KRR EIRISGE AR, (RIS, SEARAR AR B AT A SR o B AR A BDK
Mo 0 b YEARTIARE 55 )5 28 R I /b KRR AR BB AR AR B IS 24 (1510 /KT AR % 7K ) s e B
NS R BRI ARAY, R BEER ST AT LARYE A7 B B R A= R B ksh[28]. FREMESF29]K M, 7K
T GARAEAR AR L HIE A, BEESRBASRS IS, FEBUKIRPEIC. — Rz, TR KB & B A R
UNIEERNECIES S o N O S N 2 e

4.2. KIEULFMER

KD GARAE K TS o — € Vu S, 2R BDELGE N KT RIRRRE, AT AR AR i R e & A
HBETRZ WK T VAR S . — 5T, DRI s /KT e, 2K a2k M 2B IR, MK &AL
TR SR A B ERRCR, SBORTHEBAS ERD . TR T SIRET, KA RE
fi S S A 5 T RE[30]. KGR 2 ORI AT REHE— IR R AL, IRA™ 0 R R, WK
VI AEAFABGE RS E[31]. 73— T, KEDCRAEBITERE Pt — AR, SBUKMRE T
FEI[32] R KPR AR A B B, T EL /KA RE T R 2 s K A v SR AR, th i K
M A SR BEERTRIIHERS , AR A N AEA RN, A AR WA s =]
BEXT AR B ™ A 22 R, 4B MRV RIS IRV ANTG Y3310 Yang S5 [4]iH 1L 45 A REHLATES:
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I KAE, WEVESIER RGN Tengeh Al Poyan 7K EEIFIFENT . SEHURF 7R 0, 76 6ARAR 7 26 1K 7K T
RECT A Z) 2 mg/L.

BOCRIEHIRAET KRG U Z ML AETE, 1EKE P EZN TN AR AP, FEE I A a0 5
FRHEATHAN[34] 0 /KA A U0 BRI 2 5 52 1) A A7 DR 3R (786 288 R Al A 0 DR 3 (Vs A 40) (D S il o /K TED
FERBARAK R TR B, R A, T2 AR A . K pRod s b /K R
BRI RERZI K T AR EUK T, RGENER R, A E R M E R, AR
#h[35]. RENMATENAR, 2 PBUKMKRE, IR ERRRE, BRI E TS,
PR AR B B TR RS, 23t /K (28] YR R ALE AT T R 2 S 80— B IR K HE, AT fg
ERACEY, FARAER IR i s IS . Yang [4]% K = 4Kz A kA, g5 4 sehl &
FRAE, A FEK TGRS F N3 i iRk K B /K B 2RI BRI SR, A T 25 SR W], R PR BB AR 7S 75 X
B RRIEIN 10%.

KT PGARE 55 7K T, TE OB 264 T S BUA MR FUKCFBUK, 1X 5 308 28 0 AR HOK 1) IEBE R 2536 -
I TR G AR R B IR W] BE AR KA (R 80 77 SRR I 43 AT, a3k T st M 7K o SR ) ATl (0 D Bl 22, s 4.1
TEKAR A I AR ST, IR AR A B RFL A . Al-Widyan [36]155 75 5256 F# F = AN bR TR B € )
ROIFKA, HEAMARARNTEKEE =AEEER, 5008 0%, 30%F 50%. W 70K IR H AL
20.0mg/L JFA6, 0%AM1 30%74 ot fE /T 9N H 2.3 TR, 700 N R3] 5.0 mg/L A1 6.67 mg/L, HF|SLI 450
TRFFAAE . X T 50% 5, RIS H BEER Eh /KPS T N FE 2 17.67 mg/L, AR5 SO INZE 22.33 mg/L. ik
B8 3R] 0] HE LA 30078 o T R SR (B 0/, 17 S0%78 i 1ol R #h iR (BL VA R R e s

4.3. IKEEY

TR AE K T L )7 2 2 BRA BB I HEN , JFRTRERT ILA BB AR AR R [37]. SRT, i 2 ik v e
RGN (URBE), BRI M KAR T BRI & 52 21— SRR BE M R2 M AUK v % 3K
EITRE, AR MK P EH A RATR D E, SRS RS AL U . Haas 5[38]H =
UERAE KB IR B, XOBAR DR S ARG R DS DU EAT B B IS D20 3R 2 MEIENEYER
BRI R MR R A, PP /K DGR d2 R0 /KB I, 7 55 0~40% 0 £ By 1E /KA 75 TR EL
i, E it 60%~100%I 58 e FREESS, (X A] REBUMMIIA AR . 2 i 40%~60%In , AT LAAT 2408t o ik
Fp KA,

P e AR, A A B S A ML, K ES IR MR 7. EAITRENS
KA AR Y, MR I E 3, FREHATOC AN, R A, A BT K
FEAER, BREKBAER9]. KA E SR, WMo BRI AR, TRBUKE40]. FEE
Vot Rt o FEAN A e 32 2K AT . LIRSS . AU BRI IR R A2 . KD GRS
B FERE SIS T DL IR SR T DG A RGEST . INBLRIKRIR LS FOLRIR B M ok & 222,
TR A K [41]. BB E AR [42)4E 2022 4F 7~9 HOKHIH BRI A, R TR R mot i ik
IACRTEALIL, 0 B R AR T AT S B ROE S, 25 & D R R8s, R E i
G0 D] 0 T R AR 1) B A S LI, R B XTI AR O B 2 5 T A A R A R B B ARG

0 5 BRI 2T AN AR o A AE KR TR BEAT S AR O, K ' R PR 7T R 2 BELRS: f S I
WG S, AEHAEDGEAT IS A EART, IR RE SO K B AR, BETT R SR I A AE [43]. KD IRTEIZ
AP AR T B B S Y R, KRR T R s IR S BRI AT B S BUK AR
BN KRR EFCE R, PR R A [44] . KD N BT BGERDA T, B 1k
BHARED (N SO B [45]; FAEKTE L HER AT BE & oA K AR B R BR EEAN T 1], AT RE M 7K i
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