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Effect of the Ecological System of Mangrove S. caseolaris and Sonneratia apetala on the Wind-prevention

LOU Jian et al

(College of Environment and Plant Protection, Hainan University , Danzhou,Hainan 571737)

Abstract [ Objective ] The effect of the ecological system of Sonneratia apetala-S. caseolaris at Dongzhai Harbor of Hainan Island on the wind-
prevention was researched. [ Method] The location observation of the effect of the typical artificial mangrove ecosystem on the wind-prevention

NE in rainy seaso
62. 99% , respectively:

was conducted with automatic weather station. [ Results] The results showed that at the scale of 5min,the order of average wind speed was as

. The reducing effects of the back forest at 1H for the NNE wind and NE wind reached a high level, with 34. 70% and
e C, ,the coefficient of wind speed-weakening, in the different wind speeds at the back forest at 1H in rainy season was

much larger than in dry seasen. There was single peak in the wind speed of half hour in rainy season and the average wind speed and variation

of half hour in day time was large
between at 1H and 4H and the reductiorn™e
and 33.29% -53.21% in tropical storm time:
of the ecological system of mangrove forest and its loca

and heavier than in night time. At the scale of Smin, there was good relation in wind speed of the front forest
wind speed in the front forest and the back forest at 1H was 65.35% -77.21% in normal situation
Conclusion] The theoretic supporting and technical guidance for the most optimal construction
ion was provided.
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£1 BR-TWERAFELEN
Table 1 The community structure of Sonneratia caseolaris L-Sonneratia apetala froest
h=n
=3/ ¢ ﬁ’ﬁ ¥iE H,,,//m AW DBH,., J/om SR /%
Layer Species Average height Frequency
FARE( >2.5 m) Arbor layer( >2.5 m) TIR¥ES Sonneratia apetala 10.60 15.06 100.00
¥§Z Sonneratia caseolaris L. 9.56 12.69 57.14
E(<2.5 m) Young trees layer( <2.5 m) #k¥li Kandelia candel 1.44 2.56 100.00
HAZE Aegiceras corniculatum L. 0.92 2.07 85.71
Y3 Bruguiera sexangula 0.78 1.55 28.57
£ B #h Acanthus ilicifolius L. 1.06 1.20 42.86
TRWEFR Sonneratia apetala 2.50 2.00 14.28
1.2 F#i& BBERRAT o
1.2.1 B, SRR N 2007 427 H26 B 1.2.2 BAEAHTE. ARG 007 R A E i@ g4

F 2008 423 H 8 HERMEIE, 4 MUK R RIENR
R+ TG RMAE M HEL E,7EIUE 2 m R 40 1H

WHE) o A TEETHAIRA u%ﬁﬁ 4H 4t
IR % R, R T AR N

4H RGBT R C, :
Co=(Vy =V,)/Vy x100%
A,V IAKRT 4H AR R V, 1 x =1.2.3, 53 31 KR
LH AARJG 1H AH BIXGH
KRBT FBUER K, RIIER + TG RAMRERBT R

£2 5 min KBS THEE
Table 2 Statistical data of 5 min wind speed

Bk SPSS13.0,

2 ER59WH

2.1 RFELEMHEIREEHNTHE hFE2~3 M, 08
5 min SF XA H ¥ REBIERAMMKIKRIY N )5 1H <
WG 4H < WRET 1H < ARET 4H, PRJG 4H.1H KK ER
ARET LHAH KB PSB85 RECH 59. 66% ; LIAKET 4H
Fxt R, ARET 1H FAKJE 1H . 4H 4 RGHE I8 55 R B4 518
6. 42% 64. 44% 57. 41% ; UBKET 1H Xt I8, #kJ5 1H 4H b
RGHIBFH R B R 62. 00% \54. 56% ; k)5 4H BeAk)G 1H X%
B RECH - 19. 60% , FHER + %%@%@%Wﬁﬂﬁﬂa

8 T BAAE//m/s B/ME //m/s R N{jgﬁ
Location Average value Maximum value Minimum value Standard deviation Coefficient of variation
KRBT 4H( CK) Front forest 4 H 4.550 15.770 0 1.620 0.35
MR 1H Front forest 1 H 4.258 14. 660 0 1.702
#KJG 1H Back forest 1 H 1.618 8.720 0 1.023
M 4H Back forest 4 H 1.935 5.940 0 0.862
£3 REMAHEEL

Table 3 The daily wind speed
fE EIE /s HRME /s RME /s TR Ju/s TR RB
Location Average value Maximum value Minimum value Standard deviation Coefficient of variation
KB 4H(CK) Front forest 4H 3.333 10.215 1.012 1.607 0.482
KB 1H Front forest 1H 3.064 7.011 0.770 1.622 0.529
M 1H Back forest 1H 1.225 4.010 0.317 0.841 0.687
MG 4H Back forest 4H 1.342 2.964 0.461 0.731 0.545

2.2 REFEARELEHEL R4 00,0 H YK
BREPIHER/IMEIR ISR ARG 4H < BRJS LH < RAT LH <k
B 4H; ZES R BV IMRIRIS N WG 4H < ARHET 4H <WR)5 1H

<HKHT 1H; RATEATFRTEAL 2L 7 RECEK, AR F7EBT K
ERA—EMIAGNL.

=4 REHAHESWE
Table 4 The monthly changes of wind speed

g P-HE /] /s BRE//w/s B/ME//m/s TRHERE [/ LR R
Location Average value Maximum value Minimum value Standard deviation Coefficient of variation
HKBT4H(CK) Front forest 4 H 2.008 3.412 0.913 0.785 0.391

KB 1H Front forest 1 H 1.740 3.179 0.733 0.803 0.462

M5 1H Back forest 1 H 1.032 1.887 0.591 0.423 0.410

PG 4H Back forest 4 H 1.019 1.215 0.664 0.204 0.200




R A F

Ko WG 4H HXT TG 1H AbB I T RAE, RHREM K,
2.3 AEMEBRHRUEZL HE2 M, BEFMEEE
N R FEARE B2 Bl AL , R /N2 BT
RTREG, BEF/PEY R SR, RS 5
Z, HEARET 4H ARET LH BRIG 1H WRIG 4H /N2 R
BRMES B BIFE 14:30,15:00.11:30,14:30; F§ 3, HEM
BT 4H AKRT LH ARG LH AR)G 4H 26 /NP2 KU B R B 53
I 14:00,11:00,12:30,11:00, FIZ/NafF-3 KB
BREFZFIBEREMEE, SR EBEX. HEF/
AP R AR SR S 3R R

s~ 47 4 Fromt forese 4

== 5 1M Fromt Torest LA

=~ .85 LT Back forest 1A
=505 A Back forest 44
ey

s

werage wind speed

$ ek U

i

VO SO0 GO0 w00 L0 L% 00 L a0 2l 240

U Time

A KRB HWS,

Note: A . Dry season; B. Rainy season.

2009 &£
== iy LY Froot (orest 1#
o —=— & 1 Back Forest 1
| —=— 5 4 Back Forest 44
- Bii } _—
= L] "
...I: : ; & Jf_/:,‘g-——'-"'" — k\_c\.—u
W B St "',/// \“_‘_‘
:"'._ = ‘:: F - LL"'-
= e/
T
‘& eiu;}x
= 1t 1‘\ il el e,
ik I | ;_._,-\.'f. i .-"'I-._#..-:"- I i -
|1I L L =4 oF i
Ty Tp Tg m™E WE TE mE
<% *F 2% =F =F -1
N - Z | = E
H 5 Minth
1 REHSEREA 1t
Fig.1 Average monthly changes of attenuation

speed

"'"—l‘.-l'-'; 4 Fremm Toresy 41
—+— W L From lorest 1A
= L | Back forest 1N

==& 4 Back Torest 44
40 L ‘S\%‘

o Wil speed

INE |
— <]
g“

EyELE i ms

TR XM 0D % LE 0 15 W 1s A0 21 2500

&) Tine

2 gEMEGEENEFEHRRER
Fig.2 The average wind of half hour of daylight and night

2.4 REFREHHTH

2.4.1 ARZEHXAZEEIE, BT 10 HXERK, %
AR R MUZE 10 H 28 84T, BRI, B 10 HAE TR ZH
REH ;BT ARER/NDN,1 HE 11 HERE 4 HRESH
IRy, BRI, B 1 AENEENREH P, TG 4H
AR e, B EBURET 4H ARG 1H ARG 1H 2R HE1E
Xtt. FHFE 3 AIA, SR + TG RAKRTE R £ F X AR
ALIRRE (112.5°) RFEZ(90.0°) ; i, 3 X 24k hk
BT 4H AbH) ENE SB35 5540 0 ARRT 1H 4R A NNE, B AT 41
HALNARE LH 40 E, GG 4H AR, B8R0 E; B
=, R RUEZEL : ARET 4H ALK NE 30T 415540 0 HRRT 1H
AbH N, B 55525 ARG 1H Ab#) NNE, i IRt 415428
MG 4H 4bH) NE,

2.4.2 RREZAFREAR R ROE GRS E. S
MZEL AR R E IR NNENE 2 X, F1] 5 REE 0000 %
¥, LIAKET 4H A% R, 3 BIBEE T RSN RER + TG
SOPRXF AL 2 Aol XL e AN ) IR 088 S 3 DL AR (P 4) o P
B V1:2 > V>0 m/s FnA—KUa_EARET 1 AR E b
a1 R R AL RGEAE 0 m/s 3] 2 m/s 22 [8] AP35 XU
BBEHER, HabKiE, ATUFE B, ARG 1H 45X 2 FREAR

I XU B R BN RN K TR, M, X 2 FE
(R RSB EEES i g bud i PN AN E )b $rl
9 /s B, SPIRHIB T R BT RS/ IME, e R X 3
RIS FFX 2 B XU P 39 KU 55 R P
R AR/, FFFERGHEAL T 3 ~ 4 m/s i Bl A H 2R
B/ME, ZERGENEE 7 n/s IELRPRES, Bl 7 n/s
Ja , BEE MU 538 R 2 KB R BB AR e L7
=N

2.5 BFMUEREHBEEXR HES WH,MEAE S min
WGEHEATIENF A3, ARET LH SHKJE 4H M B , FE
HTER

y=1.001x-0.296 4 (n=6195,R* =0.907 6) (1)

HABALE 2 8] AR S M2 (R I35 0.013 0 ~
0.206 8),

Hi & 6 AT, AALE 5 min KBRS REUEIH 4R
R, WG 4H AEXARET LH 8055 RIS HR)E 1H HIXTARRT 1H
P BRSSP, FE A -

y=1.0835x-14.9380 (n=6195,R*=0.8349) (2)

HAbAIE 2 6] R* f9EREA 0.311 ~0.512,
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Table 2 Soil OC content (kg m ) of different depths in three types
Pinus tabulaeformis plantations kg/m’

4 +HEUE Soil depth Bt
Year 0 ~20cm 20 ~40cm 40 ~60cm 60 ~80cm Total
1248 4.61 (0.42) a 1.85(0.27) ed 1.75 (0.15) 1.91 (0.22) 10.12
204 3.82(0.11) ab 2.18 (0.13) ¢ 1.80 (0.20) 1.71 (0.14) 9.51
348 3.49 (0.16) b 1.56 (0.02) d 1.30 (0.09) 1.44 (0.05) 7.79

%: A FEEMAFE RN FERAEFABE , AR FHRAZR
B
Note: The same line after the numbers or with no letters stands for difference
not significant; different letters strands for difference significant.
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AT H R ERFALELL 1190. 5g/ (m’ -a) FHSEM K, HE
PR B AL ARSI , 1 e A A B M BT BB
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