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Effects of the thermal discharge from the Fangchenggang nuclear power plant on the

community characteristics of mangroves
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Abstract: In recent years, much attention has been paid to mangrove conservation, but research on the effects of
the thermal discharge from nuclear power plants on mangrove community characteristics is scarce, with most
studies limited to simulating the effects of temperature extremes on mangrove plant growth and physiological
characteristics under laboratory conditions. In this paper, the mangroves in the temperature rise area of the

Qinzhou power plant were used as a reference system, and the mangrove community characteristics in the
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temperature rise area of the Fangchenggang nuclear power plant were analysed and predicted, which can lay the
foundation for subsequent studies on the evaluation of the impact of coastal power plants on mangroves and
provide guidance for related research.The results of the study show that: (1) the mangrove plant species and
community types in the two forest areas are similar, and the direction of development is the same in that the
mangrove tree or white bone loam is used as a community building species and gradually evolves towards the
autumn eggplant community; the mangrove community diversity indices are low and the range of change is
similar, and there is no significant difference in the four types of diversity indices between the two forest areas.
(2) The comparison of the same community types in different areas and different temperature rise zones shows
that the mangrove communities in higher temperature rise zones are more stable in structure and have better
community characteristics; the temperature rise has no obvious adverse effect on affecting the community
characteristics of the forest area. (3) The comparison of historical and current community data in the local forest
area showed that three samples are in the range of 2 “C—4 °C temperature rise zone,, but the community species
composition, dominant species and community types in all three sites remained stable, and the community
density and average plant height generally showed an increasing trend. There was no significant negative
impact on the mangrove communities in this area due to warm water drainage or the naturally induced 2 “C—
4 °C temperature rise. In summary, this study shows that the warm water drainage from units 5 and 6 of the
Hongsha nuclear power plant will not have an unacceptable impact on the mangrove ecology within the 1 °C
temperature rise line.
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Tab.l  Survey station information

FEEXE/IURET  BAX C HEFRS GEr SEe
FC08  108.5574 21.6619

<0.5
FC09 108.5445 21.6536

FCO1  108.5309 21.7526
FC10 108.5310 21.6235

05~1
SEMAMRI /B s A% e

FC04 108.5616 21.7040
FC07 108.5666 21.6687

FCO05 108.5713 21.7079
FC06 108.5749 21.6918

QZ01 108.6768 21.8024
QZ02 108.6760 21.8029

<0.5

QZ03 108.6700 21.7911
QZ04 108.6668 21.7909

05~1

QZ05 108.6626 21.7808
1~2 QZ12 108.6458 21.7371

QZ13 108.6463 21.7365

Z AR I/ BRI LT

QZ06 108.6344 21.7599
QZ07 108.6355 21.7595

QZ09 108.6371 21.7532
3~4 QZ10 108.6371 21.7528
QZ11 108.6368 21.7513
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Tab.2 Characteristics of mangrove plant communities in the study area

HEF FEJP SRS FORE RIBREIE/ME-100m” SE¥bksi/em PHER/em  TEEIRRREYm’  FRER R (%)

il A 70 214 6.7 2.13 67
FCcol  FIE3E 3 255 11.7 12.07 16
Mo 1 310 17.2 725 3
il A 135 256 6.8 2.62 81
Qz01  FI'EiE 1 300 14.0 14.00 3
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Hil 2 Qz02  Hildems 137 228 12.9 1.68 85
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QZ04
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AL 60 127 35 0.54 22

el LR+ 11 - FCO07 N
[SfEe 36 146 4.0 1.93 46
il A 55 152 48 0.95 38
WAL+ 3+ B Fcos  FIPEIE 10 219 9.9 3.81 28
Mo 7 189 5.4 2.86 15
il A 61 207 5.3 0.98 22
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Mo 14 227 5.7 6.00 30
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HR ZEAM -+ Qz12
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[SEEee 28 nbia ) ki 1 170 3.1 0.24 0.1
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FC09 N
g 80 220 5.9 2.92 75
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ot 1 280 14.6 9.30 2
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Hl e} 157 224 47 1.22 39
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Hl e} 3 193 4.1 1.07 1
FCO08 e 86 303 6.9 3.94 78
it 5 166 42 1.48 2
SE=g Hl e 3 148 42 1.50 2
FC10 o
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Hi AL 6 195 5.4 0.77 1
QZ09 N
k=g 74 340 8.0 422 79
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Tab.3 Biodiversity indices of mangrove communities

MIX s D H' PIE J
FCO1 0.103 0347 1117 0219
FC04 0363 0971 1581  0.613
FC05 0388 1019 1.648  0.643
FC06 0401 0912 1682  0.575

SEMARRIX
FCO07 0469 0954  1.900  0.954
FC08 0.159 0501 1.192 0316
FC09 0498 0996  2.002  0.996
FC10 0.062 0204 1.067  0.204
QZ01 0.029 0.125 1.030  0.079
QZ02 0.000  0.000  1.000 /
QZ03 0.000  0.000  1.000 /
QZ04 0.123 0349 1141 0349
QZ05 0.067 0249 1.072  0.157
QZ06 0474 1.021 1919  0.644
Z AKX

QZ07 0370 0948 1599  0.598
QZ09 0.139 0384 1.163  0.384
QZ10 0258  0.692 1351 0437
QZ11 0268 0.679 1371 0428
QZ12 0313 0710 1458  0.710
QZ13 0261 0748 1356 0472

SRIETHIX . FC10 FEJ7 V& AL 35 Fh B e v 26 1Y
PIRORRRE, BEVE % B RPE Yk & SR 2 T
e PEIHIZ IR T 2 °C ~ 3 °C X LA AR R 1
AR 32 5
242 ARBAR KB K LE M IE AR AT L
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24 P S

* ¥ A F

% 44 %

T3 0 B SRR R T 8 Bk, BE TS P AR B
BT A 2 )R A 2 B AE R R PR A o
VR RN A AR e A Ak, A i RE XA RN, s
LR A BBl SRR RS A N, BV
PSR RETS USRI AV B AR, AbTE
AP Z . QZ09 Al QZ10 ¥4k T FE Bk
HLTIEHEK 3 °C ~ 4 CHRTHR I, SR T
PR 2T LR AR v A PR S A2 TR A2 1

®4 BEHEK QZ09 T QZ10 TRHIES 2017 FiHE HRIATLL
Tab.4 Comparison of status data for reference forest areas QZ09
and QZ10 with 2017 survey information

UL VARG, FPEE /K100 m P SEH bk S /om B 25 /(%)

He LA 7 180
2017 - 70
EE=ge! 70 345
QZ09 -
HAEART 6 195
2022 N 80
S 74 340
HeAEA 105 180
2017 65
B 27 373
QZ10
HA LA 126 213
2022 N 87
Sz 19 377

2.5 IRHEAKT R AR P RS A5 5 I 43 BT

AW TE 7/ IR O ) W o 02 i e 2 SO R B2
Hiu I, R 22 B30 R A X1 R R, o AT ) T
S 21 A% HE ) R BT TR B 1k LT AR 45 5 L b
K i AR B, ORI T 4 A 3
BLAZ R E B o 2T A ARAE K Bl B N
¥ A S AT T 20 °C, 4R 24 I 78
4 25 °C ~ 30 °C, -3 KR EE T R 24 °C ~
27 °Co FE Y AR [ X 38, 1 4R 0 A il £ A A
YIRETE INEE B1db, WS 46 ETE . i T, H
2 PP IS 2R L, R TE 25 R AT B, TR D
K FEVE R ZETT RIS Rl 4 Y ep
] £ A A i FE 1 A 90 51 2 B, ot J2 i B
FEVE S v LI AR, HE A SR o3 A 19 26 B e
T B o 8 T, BRI B 8.4 ¢
A RMFTIN R, R ARSI T 2 C, AW
W) o3 A DR ] i G BE TR 20 2.5 AR
WENF, RSB TE 2 ¢, LA A &5
A3 A6 FURG: b B A A A S TSR B LA
URH 71T BT, 5 201 A0 A R ERAE A VT8 SR 3
(B % 2Ly Fo

2008 4F, 7 7 1 i 50 A — i B9 HF LR W
T VKR KA, WAL U458 LR AR IX 3 B T
AR R faF o PRE AT 2
10 MCRME LI AR X AT LR AR ) 32 5 FREE 1Y
R R I, A g VR IR A B A ] R B, 24 A
ZEE N R

W H A TR K IR 20 °C LM R A
(A S AL, A1 L 2T A A S APk P 3 P T 58 DL
TR E— 2 A B SR AUK IR AT BAE R . R
L S AR A 25 IR R ) AV %o T RV SR 4
S 1) 45 SR 2 I, A0 v PR Uk 2 388 44 1) v 3 AT LAk
T SR B PRIRAEF, DT 22 A (I
X I B Ay R R R

CIRPMCR R Y, ARk Y AR AR I ]
RE X 2T A6 AR R 9 5, 4, TR T v vl R
AR LR IUBE ) 43 A« Mo 2548, B AR 2 0
P A2V B s £ V0 % L R HE K S B0 i
KR T, 7 — R B T E S X K
TR, X T 52 BRI M0 2T B AR RE R 21—
FERREE AR EH

TR = IR S s = R K A, R ZLRAE
YR feFEE K. ARBFIEIEER 2007 —2022 44K
PV TR R R KRR = 35.0 C, 33X s K i
Fb 24 7 H KR (305 C) @il T 4.5 «C,
MBLTE 2012 427 H o Seit & 33 C~35C W
ERRASFEERK IS 4d, BREFEE 6 h A2 f . [l
Pt Crp VS R A e P TR )X
[Tk 1966 — 1983 4 % A0 3 WL I W L 58 31, A i
KRR 34.0 «C(1976 4E 8 24 H), fcii H
7 H SR K 29.89 °C.  F iR I 1 B I A
DX 3k A LD AR PR 280 B 2 0 8 = R P 5 0,
283k TR e R B

AR EA K B, 2 BEARIX SO FL T B
B3C~4C.2C~3C. 1C~2%C.05%C~
1 C4MRETHX MR A 225, B2
P ——HR AR . R RO AR, A
T TE XA oA, i A S R A, X RIS
T4 0.5 °C ~ 4 °C XTLLRAE ) 53 A1 Y0 Bl A 77 A
A S 7 70 TS )

AR BRI 1 C~2C.2%C~3Ci
T IX A I LERHAE DI R 2R 2 TS IR IX, BR




%14

EFEF, F BIRBALE T BHEK S AR KA IR Y e o AT 25

T AR A0 0 L ARAER L RO RN 2
Ab, Wi H 1 7E FCO7 w57 (% HL iFE 7K 113 el P, A
L1 C~2 CHRTX) KB 4 B ToI0E R
ToRE S5 A B F 4 E, E—Fh IR 5 IE N
AEBEILIR A . 5 A8, FE FCO8 wfifor (A% H HEZK
FIPGHE 100 m, FEVRIETF 2 °C ~3 C X)) A T4
WA AU B 1 BRARHELN T, BR & 75 emo ARH
SR RER), riigr 8 =, b 2 fE
BRI, L — RS IR AE AR5 W LA

N2, BB LU0 A% H R T R AR X k2T
WEAB RN o3 A A = AR T2, 5 45 6 AL
BATZIEH 1 C ~2 CRFHEASXIA X 821
RHE ) RS 53 A5 7 HE SR TR ]
2.6 URHEATZIRRAE VR )52 0 43 A

X PG LT B T 2L T AR 4, 2 g )
WA 10 DR 19 MREE AL 2141 AN
A 8NHER ISR, ANF R EEAH
B HAAERT . B . AR 2 WL R
AN ER AR 8 B, X SE P S AR AR F b Bk
2 B IR R VR o TR PRI S LD
MHE V% FR s R R D, 1 SRR AEAR 38 7 VRN
SEEER R, A K AR SNMETE B ST TV, 2 A
IOt A2 A T RN S SR B A L S o, AR
D) R e I Y 2 2 A

HEAE=FAR O 7 N BT = e o e W o = P 1o K
THERE R | Hh IR R B AH ELE N S AR
FHIE AR 5 R, AN [R] A Z1 R AR P S U A
W KBS R AT, R, F8H
I N B SRR | B FR R e, &
Z I N = EH LR A 45 R

ARRIHE S BIIX 3 C ~ 4 CHRTHLIEHE
N RE 7 RV R IR S AR A LU BN AR, AR
BEFRR S R 2 BT dr sl nT I, iR R
TR A 1l DX 2T A8 PRV TG B J 1) 9 T 5]

3 &g

(DA DX SRET A AR B AT B 8 Frg 3R] 12T b
AR o 52 R AR DRI S BEObK DX 8% IR AE A 580
SN SRR, U S AE M RV L R
A AL RS | R AE R+ B SRR v
il AL +RK O AR 5 55 o AR ARUAE MO T, AR R

MAF . AR E . IRERE LIARAER N 3, w ik
VI DA B S AR, AR R S e RO
ST R AR o PRSP DX 2T A ) o 28 %
TEISUMAAE , AKRAEA S - 90 e b L 2 38
[e) B T A T 1 R Y ) e — B 5 2T AR
Z R BB, AR AE AR, B AR IX 2
(7Y 4 KRR BN E B EEER
(2) AH )RRV 2 AU AR AN [R) A L T DX G B I R
S o AH [ RE I 28 70 3% B RE VR A4 S AR o e
5| BT AL Fh— 3, BV T B R D R A
R FAEREARK HIER . B A A
FEE A 3 FPETE SN R X, SRR THIX
(AR Vi R I 22 5 3R W, Ak 1 B o TR T DX A £ AR R
FEVR G T AR, FEVR RRAE S A, Ui I IR X
R HL ) TR S LT AR ) B 7 AR AE TC B S AN R 5 )
(3) Jay AR DX 11 17 5 5 AR 5080 X L 3R B
DX 35 1 B AR BE V% B2 FR Lk R R o 52 I AR X
FC10 F£J7 . ZMEMIX QZ09 K QZ10 k5 FFRAR
B 5 07 s B LS R R, R FC10 A
AbF 2 C ~ 3 C HEARETH X (ARBFFESLME ), 2
HEARIX QZ09 1 QZ10 #f 75 4b T FE B AR M L 5
R 3°C ~ 4 CRTHEIEE N, 10 3 AFE R
PRSI B PLRRD SRV R e e o, BFTR
BRI AR s AR BT MR BLA 2K
P oA, IRHE K 5 A SR S8 2 °C ~ 4 C IR TE,
Xof AR by DX 2T AR AR V% I B I8 1) 70 TR S
()25 Lk, aoib i 5 % | 6 S LA R HE
IKAREXE 1 °C IR THE A B P R 2T A 25 1
ANTTHEZ 52 o Ry AR DX B D7 s 5 IR £ e
XF B, IRHEK L A A S 800 2 C ~ 4 ¢ iR T
Xof AR Hiy DX 2T AR MRV I B I 1) £ TR S

£ Lk

(1 bk M. PRI MRS R (M), dLat: Bl i, 1997.

[2] BAYEN S, WURL O, KARUPPIAH 8, et al. Persistent organic
pollutants in mangrove food webs in Singapore[J]. Chemo-
sphere, 2005, 61(3): 303-313.

(3] FERKIE, EAA. M B LR MRREE RHIE S A A% R (0],
HEABLE, 2021, 40(5): 23-32.

(4] 22 er, JA 2, BUNTT, S5, RHE s ) IR KO BRI T 4k
TRIES YIS AIEST [7]. R ARG ELE, 2014, 40(3): 5-8.

(RS 46 50)


https://doi.org/10.1016/j.chemosphere.2005.02.097
https://doi.org/10.1016/j.chemosphere.2005.02.097
https://doi.org/10.3969/j.issn.1004-6216.2014.03.002

46 # K

SR

% 44 %

[24] ZHANG C, YU Z G, ZENG G M, et al. Effects of sediment
geochemical properties on heavy metal bioavailability[J]. En-
vironment International, 2014, 73: 270-281.

(25] BABRDY, TGRS, 25 K, 55 BN 235 B i RZ TIRY)
A BMAAEENITE (0], P EEEICEA M (B RBE IR,
2012, 423 T 1): 157-164.

[26] skaksK, T, BHLLTE, & KRILP LR EVIBW E &8
T4 A FAE B RS SR [J]. BRI RF 27, 2023, 44(2): 770-
780.

[27] LTU M, CHEN J B, SUN X S, et al. Accumulation and trans-
formation of heavy metals in surface sediments from the
Yangtze River estuary to the East China Sea shelf[J]. Environ-
mental Pollution, 2019, 245: 111-121.

[28] LI C, SANCHEZ G M, WU Z F, et al. Spatiotemporal pat-
terns and drivers of soil contamination with heavy metals dur-

ing an intensive urbanization period (1989-2018) in southern

China[J]. Environmental Pollution, 2020, 260: 114075.

[29] 3k A%, SRS, BN, 5 MoK DU i R A A %
PRI ST E R [7]. HhER 530S, 2020, 48(3): 385-394.

[30] LIU X Z, SHENG Y Q, LIU Q Q, et al. Ecological and envi-
ronmental risks of heavy metals in sediments in Dingzi Bay,
South Yellow Sea[J]. Marine Pollution Bulletin, 2023, 188:
114683.

[31] skAe2, THGE, T HiZt, . JURIL DM R 2T &
B R WA JE 25 2o 35 B 3T (0], BRBE B 27, 2022, 43(10):
4601-4612.

[32] ZCHr, IS, BHEE. As(V) TR IR G 4 A A % B4
BIFSE [7]. 5 £ T AR, 2022, 44(12): 2206-2214.

(AXLmAEZE)

(4555 25 B0)

(51 b AL, Ak & R 200 QL AL T L W
TGS IRETE 454 [0). AR, 2012, 31(2): 167-172.

(6] FmIMs, tRIRAL, BRAER, 5. Z A% iR KX a2 A 1)
R [7]. WP EDK =R, 2016, 23(2): 478-488.

(7] ¥roctig, mh R, 3k UK, 6 HETTAR R B LU A IR 1
LA RIBHASHHAT [7]. AEAIREE 2, 2010, 19(4): 864-869.

(8] YW, B 4, RIS BB, 5. T VLS AR S R
Gi—IR S PR [M]. dbat: Blg i RREt, 2015,

(9] MR, /N, 8 I, & T VARSI (3], )
FaRLE, 2018, 25(4): 352-362.

(10 Z=H R, XIS, BEATR. | DU S LA AR B AR i B I
YR Z AR (7). MO BT £, 2013, 27(6): 21-25.

(1] % B, ¥ B, TP I ELROMEE %A SRR T 5
i [J]. PRk, 2009, 37(2): 10-12.

(12] 25708k, Ak IS, o 20l A AR 2 AT s 23 [9). 96

HRR, 2006(04): 69-73.

(131 Bi/hGE, #h M8, 3k EIZAE o 2R S AR A iy 1o B HLAR
F 1. W FEIRIE R, 1999(2): 11-17.

(14] W% 2L, SO, SN, 45, 2008 457 A RIS T FE L0 A
YIRIRRYER] D). A AES224R, 2010, 34(2): 186-194.

(151 B B, FEIER, FE2SIE, 25, BUlA 2R A n R wixt g
T 55 AT B0 T ) AR T (0], BT AR 2 AR, 2012, 23(4):
953-958.

(161 245 BE, IR, (A, | VLI PRI RL K AR 25 (I]. 704
F2EBEFAR, 1991, 10(4): 70-81.

(17] 26 T PE LI REE AR IE )5 T 5T [T). TPk,
2000, 7(3): 210-216.

(AR WNEE)


https://doi.org/10.1016/j.envint.2014.08.010
https://doi.org/10.1016/j.envint.2014.08.010
https://doi.org/10.1016/j.envpol.2018.10.128
https://doi.org/10.1016/j.envpol.2018.10.128
https://doi.org/10.1016/j.envpol.2020.114075
https://doi.org/10.1016/j.marpolbul.2023.114683
https://doi.org/10.11779/CJGE202212007
https://doi.org/10.3969/j.issn.1008-8873.2012.02.012
https://doi.org/10.3969/j.issn.1674-5906.2010.04.022
https://doi.org/10.3969/j.issn.1672-0938.2009.02.001
https://doi.org/10.3969/j.issn.1000-3096.2006.04.015
https://doi.org/10.3969/j.issn.1000-3096.2006.04.015
https://doi.org/10.3773/j.issn.1005-264x.2010.02.010
https://doi.org/10.3969/j.issn.1005-9164.2000.03.015

	1 材料与方法
	1.1 研究区概况
	1.2 样方设置
	1.3 研究方法
	1.3.1 群落调查时间及内容
	1.3.2 群落物种多样性


	2 结果与讨论
	2.1 红树林植物群落种类构成及分布
	2.2 红树林群落结构特征
	2.2.1 群落总体结构特征
	2.2.2 桐花树群落
	2.2.3 白骨壤−桐花树群落
	2.2.4 白骨壤群落

	2.3 红树林群落物种多样性
	2.4 群落结构动态分析
	2.4.1 影响林区群落结构往年数据对比
	2.4.2 参照林区群落结构往年数据对比

	2.5 温排水对红树植物种类分布的影响分析
	2.6 温排水对红树林群落的影响分析

	3 结 论
	参考文献

