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Toward the Development of Disaster Risk Reduction Technology
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1. FELGEFEBER R Concept setting and the back ground

WELTE/MZIRYIRS Looking back on the past 47 years

Academic secter (1970s)

Inter. Symp. Biology and Management of Mangroves. Vol.1,2.
(1975) Walsh, Snedaker, Teas. East/West Center, Hawaii.
Chapman: Salt Marshes and Salt Deserts (1974), Mangrove
Vegetation(1976), Kikuchi et al., (1978,1980)

ISME Inauguration (1990) by Swaminathan, Khoda and Baba
at Yokohama, Japan Society for Mangroves (1990)

UNESCO MAB Biosphere Reserve Certificate CanGio
Vietnam (2000) Nam & Shin

16" Cosmos International Award (2008) Phan Nguyen Hong
(Teacher of Vietnam)

Development of REDD+ begins in Japan (2012~)

HEF7OF7TOIERMRAIRFERTEK,

OHRTHE-BER- P O7ICHBL. RE
[ICES, Shrimp ponds have exploded in

Southeast Asia, spreading around the world
to the present day.

KM THEMDIEFES, Planting begins in

various places
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omentum for banning logging increases

Y7 0—THOREREHEE-C02 I
IRt RE - R R E B RIREMEEINER
Environmental conservation, CO2 sink, and
coastal ecosystem conservation functions of
mangrove forests attract attention

ABICKRHMDZEED, BEZETHEZEOHRICED Y, 3k - RFERIRICRETREIDEE SIS,

It has come to be expected that the troublesome one, becomes an object of the profit, and plays the role which plays

the earth and the coast further.
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Mangrove and the related factors

fe—EHEE/EANFIR Interaction the land and ocean
BEE & SRR BARNHTE HIRE - R - KEH#E Multi environments
E AT ANELEEN S EE &£)F - £FEZME  Overlapping with human habitat
How the place IRIEA /X0 b ARE L IR Strong environmental impacts

#ig - EVE  Tropical to subtropical core ta—~>rNEXy bEERD
e E¥EEo = v F Narrow niche YRHDOFEL EDHICH D
MEERER BMAERR HEERAEESH - LiRREYE A& DREF%IE NFEDEZE - £EERIE
Tree Forest HIEELICERE. BEDOHEMII2TFTERTA O Related to éﬁ% I BARERZF .
B - RIEZH TME - FRiR - BEz 21t human IZZ D H DX & IRIEATIE,
ABIERADNRRKDANE T % L’CB Koo R BEBEA

Location/Forest/Human impact

Vegetation: Seed dispersal Forest structure

Site(Location): Land / Tide / Chemical condition
Human relation: Usage, Destruction Conservation
Human impact scale in size/time and the quality ““zngrove Green carbon Offset Biue carbon offset

AfiEIShES LB SBIELTEAZHHEYTRE | EFEITSZ A#HTE(Anthropocene )EFH &S !
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Human impacts overlap at the mangrove ecosystems. Human impact must evaluate as the main stake holder.
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3. Y2 O—J D5 LK Mangrove forest distribution and the meanings
ZT BRI LS TOMA R BAE R - 19 S  Site condition: Tidal zone mechanizm

and the landform setting

WY FEOER - £RERMIEAFMHREIRIZEZEIY Vegetation: habitat strategy and the resul

Mangrove habitat develops only at the upper half of the
tidal range. The species develops the zonation structure.
Is the evidence as the result of interaction between the

species and the environmental setting. ==
&= =5 9A sz

5 AMEL

The landform setting for mangrove vegetation The habitat types establish ~wﬁjgﬁgm
categorize into three major site characteristics.
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and keep through the water _ ﬁi

dynamics contribution.
$EREND
| IZERE R

sa[ )12 il . — HRIKEY
=D
5E””,E;j]/ Bk VEFROD Sa 7K - PEFE®) \iﬂ Ak h
A T Hh ST Hh
B1-4 =9 n0—TMDya1FEeHBEEIADMLEES T

Woodroffe 1992

Interaction:develops the forest and keep the variet
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Mangrove forest distribution and the meanings
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2. {AII=FRL-E 51’EEL'H\E-"’?‘S%‘ Mangrove forest distribution and the meanings
T2 HER Forest distribution at present
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75 %‘ﬂ@?/ﬁsﬂ—? #M Distribution in particular area

Cambpdla—East Thailand § Southeast Sumatra, Indonesia
H o R ﬁ_{%ﬁﬁ A RRTAY T BEES

£100km!

Ayeyarwady delta, Myanmar-Western Malay peninsula i Southern Irian Jaya and Arafura sea
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Distribution: LLand / the cover change and mangrove devastation
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The northern coast of Java island has been under extensive and intense
7 ATS coastal erosion in last 100 years. The mangrove forest is cut down, and
9 e 5. the water system, hydrology, and the tidal environment seem to have

: changed. Is strong human involvement necessary for forest recovery.




BB - RIS R 8- A S | DUraicey of seed spraying, lack of species

competition, artificial maintenance of forests

B 10 -t %ﬁ*{éﬁﬁ : : more than 1000 yrs. Avicennia distribution area
BoiRHE D7 B—T#(Avicennia) | ¢ i regions

Avicennia dominant

forest stretch along the
2500km coast at western g
Eulasia.
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1 Gwadar
- _(Q,_A‘f -
Chahbahar 3 Pasni
z Expansive fTorest
z Dense arnd larse fTorest
z Sparse fTorest

Avicernmia marina ——

Wealk rainy season imn winter

Arnrnua l rainfall under 2Z200Omm

In Avicennia area seems the forest formation
strategies in which species characteristics are
adapted to niches are performed. At present,
natural expansion is active with afforestation




250 TCHEMREIEBESAFE - -Hhig |An area the potential of forest recovery has barely been
}#y:.lﬁgjﬁli%@ ﬁl‘*ﬁyﬂ*wﬁ maintained. Causes of coastal dry forests in the Yucatan

Peninsula, Mexico and results of environmental restoration.
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Manglares formados

o 4 ~-—— ¢n playas en bajamar ———— ~ag— Manglares bordeados
& Margen de la playa Margen de la playa R Laguna
B . . uenos
Lf_* Bosque de Avicennia muerto Matorrales densos v Matorrales densos bosques v
"*&_ﬁ}?‘ : cm | s 7 =
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I’antanm qa]lnuq

- oy

: £l 10%
agosto de 2005,

The dry forest was expanded at about 300 km along the coast. Restoration has been attempted for
20 years. For 15 years, the cause of the withering forest was investigated and environmental
restoration measures were taken, and the afforestation was successful. At present, the expansion of
the forest 1s seen besides the afforestation area.
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The tidal condition was restored. Avicennia and Rhizophora plantation carried. Immediately after, Laguncuralia

invaded, and apparently it became a pure forest by growth that surpasses afforestation trees. However, afforestation
trees have also grown in the forest, and it is now a mixed forest.



4. RéF LEHAO RN S5E ST Learning from The CanGio District of

[SHMzTSO—THHH 3B Vietnam "There are mangrove forests
ZHE1TE Ik | here and there are various meanings

Fact

It 1s still difficult to grasp the actual situation on
site compared to the forest in the land area to
know the actual situation of the mangrove forest
area.

CanGio District, Vietnam: The first mangrove
plantation to be recognized as a UNESCO/MAB
Biosphere Reserve Area.

There was afforestation though defoliants were
sprayed in the war and it was destroyed.

40 years ago, we carried seeds from kamau and
planted them, but now we ship them to Camau

(V.N. Nam)

Understand the clever mechanism of people, tidal ==
environments, and mangroves from this forest =~ .




7‘~/7“|:| _j‘**i;tm *&Ed)%{ E Changes the mangrove cover at Can Gio area.
ar i Understanding before the war, at the time of
ﬁi% il *E%*ZE&EH% - ﬂ%ﬁo)IEﬁg destruction, and restoration process.




Fact: Vegetation and land changes in early stage of restration at Can Gio




Fact: Mechanism fact: TihBAZEL: HERICLLIHFMBENSHEMHFIHA:

Extensive / intense surface erosion due to bare grounding and precipitation in the
adjacent inter-tidal area

Intensity of rain fall
Heavy rain fall .
T - Bare land without tree coverage
Evaporation
Drop after - Heavy rainfall
rheroeption | [Stem erj'lout interception
Fresh water system
l Fresh water Salt water
e T Salinity : 00— 0. 1% Salinity : 1518 %
by root, litter, hole etc the ground Mu ddy water
J Y _ Salt water system So% SO Uthﬂ

Surface strage Percolati
Overland flow Inﬁl'l:ratlor?nn"-"' Stream flow

$

Sedimentation
Soll salinity : 1.7 %

Erosion and sedimentation process and water movement in mangrove habitat

The system and main factors of water flow in and around the mangrove forest (left).
An idea of the erosion sedimentation processes at the dead forest with special
references of the soft clay deposit, salinity, rainfall intensity and forest coverage.



Fact: Result of ecosystem reform Land/Sediment/Forest
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Fact: Spatial cover changes in Can Gi1o Mangrove area

(ha)
50000 Total area of mangrove ftorest
Total area of disappearance

40000

30000

20000

10000

0 _

1960 A 19704 A 2010
1966 1974 1989 1994 2002 2005 (vear)
mmaemss—— [ Ootal area Cumulative plantation

Cumulative disappear e s Cumulative natural expansion

= o— Cumulative total increase

Natural Defoliation Plantation/Cuting Plantation/Natural expansion Res_tructure
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Change process by the interaction of land, ocean, people, and forest was confirmed in the process of

transitioning with natural forest, withering, afforestation, and regeneration forest. Will pay to apply this
mechanism evidence to considering modern strategy.

Mixed Ceriops, Phenix shrub Rhizophora Sonneratia,

Initial stage forest st higher ground forest Avicennia forest
at lower ground

tion stage

Start
Oxdation, Surface erosion, Deposition

HHW.L q’ p\& HHW.L.
0y Sl /r \ M.H.W.L.
Higher ground consists of clay ml‘;w L. M.W.L

HHIE = TEEE M EENOERRE = BHTRERE- HREL = BRKEX
Rhizophora plantation + Avicennia natural hgh'm'

Planted Planted Planted Rhizophora
Rhizophora Rhizophora and natural Avicennia
Plantation stage Natural Natural Natural

. Avicennia____ shurub ~N\ Avicennia

= : TN L HHWL.
Eroded but still keep the level ST 1 M.H.W.L.
for mangrove habitat M.W.L
Lose clay deposition Loose clay deposition

in tidal channel along the river
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Systematic evaluation the future by summarizing experience
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MEP(Mangrove Ecosystem Potential) SheetDiEE% 1
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2= Recommendation in the Anthropocene Era
AFEOSE, Ti-BR- AHOREHEFZILEL. hERRMGOBTE
RIRTEEMEZFRMEL T, VT L AL VTDTDRANIYF U T RBTRE
Mangrove Ecosystem Health Inspection Sheet MEGA
for Green Infra/Gray infra Best Matching

I O0—JK « BAR—RTYILUTS RRAMTYFIH

Mangrove Forest Nature Base Green Infra. :
BEEE SRS (High Vulnerability) Best Matching

Environments c ABR—RTLALUTS EXRERLEOHE

- ANElft & Human Impact as Gray Infra. System Health
Human Society (High Adaptability) Agreement

- 2
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Coordination and arrangement
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I}2E Recommendation How evaluate the Health
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Mangrove Ecosystem Health Inspection Sheet MEGA
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(Xl AET1H: Antoropocenel TdH DS, THALIE
Integrate Zia X+ BARARAN S R T L EZEEIT SH_L
MIRKOHEND.
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It is "Anthropocene' now.

If so, we should build the ideal form of a land, nature,
and human system in accordance with this phase.,
Assess the potential of maintaining local

ecosystems by understanding land, nature, and

human health indicators
Thank you for your kind attention!
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