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o -~ Verwezenlijkingen — Achievements
1995-2005

e ca. 40 peer-reviewed publications;

e >20 special publications (not refereed, popularising,...);

« >80 presentations on international conferences (e.g. Gordon
~Research Conference);
6 International scientific awards (e.g. Laureate Academy of
Overseas Sciences; Prize Development Co-operation);

e co-supervision of ca. 50 students (incl. 7 current PhD fellows);
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Photographs by
Jeremy Stafford-Deitsch







£
s

JJeremy Stafford-Deitsch

Farid Dahdouh-Guebas




management group




PP — F " - - A i
T et [ |.f ac e .?h‘f—':ﬁ = A T . e B e e R
. I-.-l!" | e iy | Lo "3‘.-' 4
e = B
Eg 5 = " - -
a—— = e s — e e s Y ;"
s oy _"_ﬂ-!._.

T i - % M el "'-.1;5_.'- e
[ b ol |

i - -4 - L
e el T T S [ o g |-|': T = i P Ee '
— - '
h 5 '-1..|_.-—-'|"l-'-'l"|:' e —— Ph A
- S g .

e i . . B e
. 1.'\-_ i —r—— B .\. :TF"'-. ;
J = [ T -L*-L.w.. —-.,_.__L.
iy - - v .
o RO i i A - =
i | - g >
= = 1 E _—_ -
Al - ol 2 —
e T
A s 4

Photographs by Nico Koedam
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SHARI ABEYRATHNE, 10 ANS, ECOLE DE MATARA
« Je suis monté dans un arbre
etjaivulesautres =
emportésparlamer.» 1
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« La montagne d’eau

a tout balayé,

y compris le bus. »




MISHANI IRDSHIKA, 12 ANS, ECOLE D'IKKADUWA
« Je m’étais réfugiée dans le train.
Les wagons de devant

ont été emportés. »




Het wetenschappelijk onderzoek
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Source : Dahdouh-Guebas et al. (2000b)
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Diameter class > 15 > 15
(cm)

Stem density
- 234| 465

Mean height 10.4 12.1
(m)
Basal area 10.871 19.40

(m2. ha'l)

s[e v,
= "”4-

'\v

. » most exploited area exhibits
Kirepwe lack of (preferred) long
straight stems

Source : Dahdouh-Guebas et al. (2000), Kairo et al.(2002)
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Stem density

(hal) U K

R. mucronata 433 | 545]|!

ADULT trees "
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S 8991 400

ADULT trees

ADULT TREES :
U:C.tag > R. muc
K:R.muc>C.tag
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airo et al. (2002)
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{ Stem density
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R. mucronata 461 145
RC-111 trees |
i 768| 728
RC-11I trees

YOUNG TREES :
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sche milieufactoren @
- salinity - soil cores
- pH - texture, organisms
- temperature - TOC, TN, C:N, 0'3C
- relative humidity - crabs, snails, soil fauna
- sulphides
- redox potential
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PCA 3 2 0
.. DCA Plot2 | 3 0 0
CCA Plot 3 5 1 2
60
) 2 DCCA
'%40& . NMDS
YT
- ANIOSI M 1 2 3
- var. var. var.
tJT S| MPER 23 | 562 | 88
N AT Bl O._ENV Plot2 | 30 | 469 | 85
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samples
123 4

Clustering
of samples
Transformed Sample
(to balance rarer similarities 2
and common spp) (non-correlation
based, e.g. I
Bray-Curtis) Ordination
of samples
(usually

rank-based)
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) - Analytische methoden

Research

Dissimilarities
between samples

| Bray-Curtis

Species | ——
numbers
/biomass

Euclidean
Abiotic
variables - I Using a

subset of
variables
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L ~ Analytische methoden

Canonical Correspondence Analysis
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ol Retrospection-Prediction

Research
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PRESENT - HEDEN
Actual distribution of trees in the field
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Actual distribution of trees in the field

AT=YT=JT

AT=YT=IT

AT=IT=#YT

AT#YT=JT

AT#YTAIT

Static
forest

rejuvenating

rejuvenating

(e.g. Gazi, Mida, Pambala)

declining
change
(shifting)

Dynamic
forest

|
Yy /¥y /¥ | =)\
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declining
(shifting)

(e.g. Galle)

rejuvenating

(e.g. Galle)
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Retrospectieve methoden

e Historische luchtfotc

~eMultispectrale zeer I

satellletbeelden (Iko
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fivenl|l Spatio-temporele mangrovedynamiek : #za

Jﬂjl'j?”r Retrospectieve methoden
/< Tereinwerk op fauna, flora,
V"= " landschap, milieufactoren, ...
e Interacties tussen planten en die
(positief, negatief, gedragsstudi
e Impact-studies (bv. Impact van

garnaalkwekerijen)

ren
S)



=@ Spatio-temporele mangrovedynamiek :

I Retrospectieve methoden

cnronoloegy.

*Dendrochronologie
eHoutanatomie
*RIngvorming
*Relatie met milieu




i@l Spatio-temporele mangrovedynamiek : o

mmfv{f\f\b REtrospectieve methoden

b ' -Ethnoblologle | ethnoecologie
.." *Traditionele interacties tussen

mensen, dieren en omgeving

ePercepties van mensen

Farid Dahdouh-Guebas
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I Spatio-temporele mangrovedynamiek : Foas
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Retrespectieve methoden

e Metersdiepe bodemt
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picxi] Spatio-temporal mangrove dynamics : how and why ?
Output

e soortenrijkdom, biodiversiteit, biocomplexiteit;

e typologie en dynamiek van de vegetatiestructuur;

e silvimetrie;
e quantificatie van verandermg

. menselljke exploitatie, regeneratieve beperkingen;
atie | - , monitoring van restauratiesucces;

e digitale terrein modellering, propaguleverspreiding;

voorspelling etransities;

iliteit;
erspreiding.

fundamenteel

"--.\ onderzoek rocessen en synergieén in propagule v

management group




Concrete vraagstellingen

e Kan een mangrovebos degraderen en toch zijn functies behouden ?
» \WWelk ander vegetatietype kan de mangrove functioneel vervangen ?
» Hoe snel ontwikkeld of herstelt een mangrovewoud zich ?
» \Welke flora, fauna, milieufactoren en —processen karakteriseren een
functioneel mangrovewoud ?
e \\elke continue en stochastische evenementen vormen een
mangrovewoud ?
» Hoe stabiel is een dynamisch (mangrove)ecosysteem ?
e Onder welk scenario kan een mangrovewoud zich handhaven en
onder welk scenario verdwijnt het ?




Concrete questions

» Can a mangrove forest degrade and still keep its fun
» \WWhich other vegetation type can functionally replac
» How fast does a mangrove forest develop or rehabil

» Which flora, fauna, environmental factors and —processes

characterise a functional mangrove forest ?
» \Which continuous and stochastic events shape a ma
» How stable Is a dynamic (mangrove) ecosystem ?
» Under which scenario can a mangrove forest resist 4
_scenario does It disappear ?

ctions ?
e the man
Iitate ?

ngrove fo

ind under

rest ?

which
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betrates depand on tinding st
s ste, there are probably
Jditlonal substrate recognition
e Another contibution to
betrate selection ls made by
affold proteins, @.9. AKAPTS,
ichtarget the phosphatass to
urond synapsas of other
lular sites. Cacineurin also
legates work to protein
iosphatase 1 (PP1) through a
iosphatase cascade, Inwhich
phosphongation of the PP
tagonists DARPP-32 or
Nibfcr-1 by caldneurnin rellevas
ér Inhibitory effact on PP, and
ows PP1 0 act on ts own
efarred subetratas,

hat are Its Inhibitors?
yaloeponin A (CsA) and FKS06
10 tgrtly to the abundant
racellular proteins cyclophiiin A
id FKBP1 2 respectively, and

@ resulting ligancpeoteln
mplex Dinds to calcineurin and
pedes acoass of protain
betrates to the active site.
ockade of a bicloglcal procass
' Cehand Independently by
(506 |s dlagnostic for

cineurin Invclvament. Other
nibrtors that And rrequent
parmental uss are the
toinhibitory peptide from
lcineurin and fragments of the
gulatory protelins
SCR1IMQP/calcipressin/Rentp,
ablnt/caln, and AKAPTS.

pas It have any medical
fevance? Calcneurin signalling
praminent in transplant

|ection and atolmmune

se@se, where the NhIDCes CsA
1d FKS0S areusad clinlcdly, and
being studied for it

ntribution to myocardial
perrophy and to vindenos In
ngal pathogens.

here can I find aut more?

rabuny, J., Rao, A, and Kiks, CEB
(2000). Cakineurn: from struchrs
o function. Curr. Top. sl Regul
36, 237208

anak, Flo.oond Medz P (2000),
Calcinsurn: fon 2 function.
Phiysicl. Rev. 50, 14831521,

= CER Instity ks bor Blomedical
asarch and Cepartent of Pathokdy,
weard Medical Schodd, Boston,

o 3 hussts 21135, USA.
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How effective were mangroves as a
defence against the recent tsunami?

Whether of nat mangroves function as buffers against tsunamis|s the
subjct of In-depth rasearch, the Importanca of which has bean
naglectad or underastmated bafom the recant Kiler tsunaml struck. Our
preliminary post-tsunami surveys of &1 Lankan mangrove sites with
differant degreas of degradation Inclcate that uman activity
aacerbatad the damage Infiicted on the coastal Zone by the tsunaml.

F. Dahdouh- Guebas ™,
L.P. Jayatizssa®, D. DI Nito!,
1O, Bosired, D. Lo Seenf and

N. Koadam? [* = equal contribution)

Mangrove forasts have lconle
status as natural ecosystems that
provide sendces to humans, They
function as breeding, spawning,
hatching and nursing grounds for
marine and pelagic specias, and
are Important n the dally
INelinood of locd human
subslstenca communities,
Mangrove reprasentativas such as
Rhizophora spp. dso function 4s &
physical bamar against tcal and
ocaan Influences by means of

P bty oot pra- taurarms
Ao st

— B ey

her large above-ground sand
root gystams and standing crop.
Uka mary habitats, mangrove
forests have bean degraded and
destroyed by hurmans, and thelr
loes Is a scuros of global concermn.
In the second half of the 20t
century, S0% of the world's
mangove forests have besn
degtroyed, and cument annual
loss ratas vary from 1 1o 20% [1).
Ironically, the great human
tragedy of the racant Decamber
26/ tsunami may provias the
stimulus for a bettar
understanding of what mang o
forests can and cannot do for
humean well-baing.

4. Wby Garos
8. Mabercarcdal
- Fablasal.
-

12, Tolta L

2. Aearan

17, Koz L -
21, Bakpanne.
i, Barcelos L.

e o L
15, Pl wetareders
1. Kappemra
19, Grmiom £

L.

. Kasgsta

|33 Barivn Carga .

4 KaewTo e -
J2. Karwnl.

'3 PamwaiL.

Cunvers Belogy

Figure 1. Dendrogram generated by a clusks analysh of the 24 mangrove stes
Fivestigated, Indicating thelr ¢ haractedatios and the Ipact of the taunami (big wave,
s werely Impactsd: amall wavs, little npacied).
Thé ‘mangrows status’ is acambination of pre-taunami asdal sxient of the front = an.
Qross and pré-tounail Mangrows destni Bon (266 taath The tsunal had only 3 amal
1o lagoores that ahow o cryplic scckagical degraciation (Wtes 2, & 23 and 24)
or that are proecied by the distancs fram the shors and by frontal RNz oMo opp.
Tinges (Wtes 17,18 and 21). The lageans are nurmbered clockwies froe East to Wesl,
o srmphasize that darage w o not linksd to gecanphic position in view of taunami
Was Snergy. A rap desrebaw of all ooons can be bund in Jayatieea o Al [18] with
the sceplion of Batlic aloa, Koman and Pobuil, which are lacaled at the &asternmoat

sxtremity of the island L, Lagoorg E, Eatuary.

Vrije Universiteit Brussel

How effective were mangroves as
a defence against the recent
tsunami?

Farid Dahdouh-Gubas, Loku P. Jyatissa,
Diana Di Nitto, Jared O. Bosire,
Danny Lo Seen & Nico Koedam

Journal highlight in Current Biology 15(12), 21 June 2005
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Qualitative distinction of congeneric and
introgressive mangrove species in mixed
patchy forest assemblages using high
spatial resolution remotely sensed
imagery (IKONOS)

Abstract This paper iz 2 preliminary report of the atilic, of IKONCS multispectral
zarellite imager, with awer, hizh spatisl rezalution of 1 metre to disdnguizh two
mangrove speciesin Sa Lanka belonging to the same genus (Fiiapbans aovouiars
and &, mocanagisl. Mot anky is thiz an advancement for the manitarng of forests,
it is even more important considenng their patchy natere in SA Lankan mangroyes
lin eontrast to daszicall, zoned brests), Apart from cengenedc distinction, ibire-
greszive species Acrosizhurms sureum) can alzo be detected from IKOHOS imager,.
which is impareantin the eady waming for ciy ptic ecological changes that may af
fect mangrove species compaosition (both Acral and Faunall and funclioning. The
results eabulate the usage of varizus image composiles, ransformatians and clas-
sifizations, and indizate the dager of tao much detail in remote sensing, and the
need to apply an optirmum resolution, We alzo highlight that the hizhestrezalutions
l2s in pansharpened multispectral compasivech rernain imvaluable Frvisual ecolo-
gizal inveztigations, which we not at all outdated by new digital zatellive images of
Isubimetre spatial resolution and their pazsibility for computeraided anaksic.

Key words mangzrove, remote sensing, resclution, introgreszsion, IKONOS,
Acrestizhue, @hiropbers, Srilanka

Introduction

The assezsmzni of ihe condition of the Eanh’s surrace and at-
mosphiers Is primarily fassd on air- and space-bame Imazery
and ground i, Unill ihe Lunch of the TEONOS ssnsor (24
aep'.rmrtr 13854, ramote s2nsing-passd raszarch oo the cur-
25l and & caysizms
delnr:llonollxm homog: w assamblaess,
af o fecogniilon of igher laxonemic levels, eliner baoawe of
the spatial, orche speciral, resomtion of the imagery Camdouh-
Gebas, 2024 0n on: hand globally avallable muloipecing
satellite imagery hiad 3 spalial r2solmion of 10 meo 20
coars (o distnguish indr Mual ire2s, On ihe cther hand, aenal
phetcaraphy had 3 very good spatial resolution « 20-30 any,
b il s ot muiispacural, There W, Roweser, 5ome r2cent
evaluations of ihe useluliess of the compact aF-bom:
araphic imager «CASL and of s applications  Mumby
19597, 198 Green o ., 10020, bat thls 1ype of mulilspe:-

* Comeipondar seher

=¥ A\ BRCWAY,
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iral imagery s not global
I9e 00 acquire Mumiby

sallable, and s very expans-
1955 Wil the Ara com-
mercial high-rz2ololion sz ke magery from [KONOS, the
nra ailempl »as made 1o combing a very bgh spatial ree-
alion (panchromalic: | m; mulilspacral 4 micwith a .lﬁlh:l
spacural resolton Fun.hlnmlllq. IH».‘—-H A
053 pum; gresn: G52

T-EE gm on a gluh)l scalz, In addilen,
TRONOE s o very hidh temporal resclulion (o, 28 doe
fev il ime for dala st che b qualiiler) and 1 high r.
diameinic resolutlon (11 Bl quantizaicn, This paper deab
with the “coccnomic (or forke . reson ‘hl.ll wedaine

ln!lled II'III exrapolated |a 1 nnge b2rwzen lh- distine tlon
of lurgs phomes of land<cover Classss on global and ragicnal
scakes on on: hand, ad ecofviams, asemblades, 22nra or

sven 2pecies andindrdduals on kel s2adkes onthe olher hand.
Here, we rzpon, nrst, the isaluable diginction of con-
eneric gecies thal Comribue 1o complex mixed wremtlager

13

Systematics and Biodiversity 2(2): 113-119

Vrije Universiteit Brussel

Qualitative distinction of
congeneric and introgressive
mangrove species in mixed patchy
forest assemblages using high
spatial resolution remotely sensed
Imagery (IKONQYS)

Farid Dahdouh-Guebas,
Van Hiel, Jonathan C.-W. Chan,

Elly

Loku P. Jayatissa & N. Koedam
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Transitions in ancient inland
freshwater resource management
In Sr1 Lanka affect biota and
human populations in and around
coastal lagoons.

Mangrove Degradation ) | | . ]
Resulting from Transitions Farid Dahdouh-Guebas, Sanath Hettiarachchi,

in Freshwater Management Danny Lo Seen, Okke Batelaan,
Loku Pulukkuttige Jayatissa & Nico Koedam

)

\ |

' | =
7 O\ Cover paper of Current Biology 15(6), 29 March 2005
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roblem situation .
@

lake-sized water reservoirs sustainedpmg
highly developed ancient irrigation |
cultures in Sri Lanka for millenia;

« contemporary hydrological projects
Increasingly divert entire river systems for
freshwater management;

o diversion of water to agricultural lands

e increased nutient inflow and sedimentation &

e siltation of the lagoon mouth :
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fioi  Observed ecologic changes

Are the changes due to transitions in inland water management?

* has local anthropogenic impact decreased ? No !
« was there an artificial re-afforestation program ? No !
e Is there a natural dynamism ? Yes but no !
- mangroves may display strong spatio-temporal dynamics;
- relative increase of this magnitude have never been reported;
- mangrove canopy turnover takes hundreds of years under
natural conditions (Chen & Twilley, 1998; Sherman et al., 2000);




1. Tangale

2. Rekkawa
3. Tilawadewe/Kahandare
4, Kallemete/'Kaloemette

5. Walleuwe/Wallewe/Waluwe

“end of the cinnamon land, which
does not grow east of this ligne”

B

“salt pan’ A




Team ) S : -
s ol Are the changes due to transitions In Inland water

management ? Hydrological evidence :

Qw = the discharge of the main river before (t,) and after (t;) dam const
Euws = evapotranspiration large water reservoirs and irrigation scheme
RF1 is the return flow from the UWS to the three rivers feeding the lago

heme:

from irriga

ruction;
(UWS);
ons;



: [ es
L Rl |s there socio-economic evidence ?

e period of living In association with the lagoon
e OCcupation
e source of water used for subS|stence needs
¢ Involvement in lagoon fisheries, fishermen demography
* fisheries catch (species, quantity)
e other uses of the lagoon
« fauna and flora in the lagoon ecosystem
e lagoon mouth dynamics
e Identity and age
_. e+ sources of family income

Source : Dahdouh-Guebas (ed.) (2002)




ere socio-economic evidence

BEFORE changed hydrography

lagoon water not used for drinking,
pathing or washing

PRESENT situation

lagoon water used for bathing and
washing

people collected crystallized salt
from the lagoon for cooking

no crystallization of salt, even during
severe droughts

seasonal shellfish catch was in 1000s
of individuals per unit effort

seasonal shellfish catch is in a few
iIndividuals per day

shellfish sale was in volumes of
basketfuls

If sold, shellfish priced by number

commercially important fish were
mainly marine/brackish/coastal
water species

freshwater fish species with no
commercial value caught in lagoon
fisheries

>25 families were involved in lagoon
fisheries for a living

only 6 families involved in lagoon
fisheries for personal consumption




EMECS

el Observed ecologic changes

Are all plants in the mangrove environment true

Vulnerable
mangrove species

Resistant
mangrove species

Mangrove
assoclates

o typical of mature
stands

o stenotopic (salt)

o valuable

o vulnerable

o functional

e pioneering species, less
typical of mature stands

o eurytopic (fresh)

* less valuable

o disturbance resistant

* how functional ?

e terrestrial
e Introgressive
e InvVasive

| Rhizophoraceae
N

=¥ A\ BRCWAY,
management group

Avicennia, Excoecaria

Acrostichum




Mangrove Areain Areain 1994 (ha) and
| agoon Species/assemblage 1956 areal change with
respect to 1956 (%)
111 Cryptic ecological degradation !!!
A.spp+E.agatA.cor 12.9 38.2 (+196.1 %)
Rekawa Mixed mangroves 90.3 94.3 (+4.4 %)
All mangroves 103.2 132.5 (+28.4 %)
Acrostichum aureum 44.2 70.2 (+58.8 %)
Kahandamodara  Mixed mangroves 89.3 95.3 (+6.7 %)
All mangroves 133.5 165.5 (+24.0 %)
Sonneratia caseolaris 4.5 139.0 (+2988.9 %)
Kalametiya Mixed mangroves 19.5 17.0 (-12.8 %)
All mangroves 24.0 156.0 (+550.0 %)
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re novel socio-economic consequel ! B
* Yes, Mangrove apple juice, jJam and ice cream ﬁ -
« But do they outbalance the functions lost ? = P
- fuelwood, timber and non-timber products;
- g- S ! b TN Lo ’ :
- fisheries; B rp
- physical barrier against F A |
~ocean influences.

arid Dahdouh-Gue




Wi Barrierefunctie van mangroven

26 December 2004 : tsunamiramp in Indische Oce

getijde-golfslag, zeeniveaustijging, cyclonen, tsunamis,

—» preliminaire vergelijking van pre-tsunami toestand van het woud
en schade door de tsunami;




vwel  Barrierefunctie van mangroven

- 26 December 2004 : tsunamiramp in Indische Oc aan'm:“

A. pre-tsunami oppervlakte van de frontale mangroven (voorste 500m,
een conservatieve band die mogelijk bescherming biedt tegen een
tsunami);

B. de hoeveelheid mangroven vernietigd voor de tsunami;

C. de ‘natuurlijkheid’ van de mangrove, in functie van ontbossing en
cryptische ecologische degradatie;

D. tsunamischade aan de voorste mangroven; en

E. tsunamischade aan levens en eigendommen in het achterliggende
mangrovewoud en In de kustzone achter de mangroven.

Combinatie van deze karakteristieken in pre-tsunami mangrove
status (A+B), aanwezigheid van cryptische ecologische

degradatie (C), en tsunamischade (D+E)
= T ———




Research

el Barrierefunctie van mangroven

B ray-CU I’tIS Sl m | Iarltelt : Source : Dahdouh-Guebas et al. (2005¢

6. Walawey Ganga E.
8. Kahandamodara L.
9. Rekawa L.
11. Dickwella

relatively good pre-tsunami
mangrove status

' A 12. Talalla L.
e;arirpt:gm 20. Akurala
deg-a?jgamn 18. Galle-Unawatuna
n 17. Koggala L.

: 21. Balapitiya E.
ST TR A st fhas 1. Batticaloa L.
' 7. Kalametiya L.

13. Devinuwara L.
bad pre-tsunami 14. Nilwala Ganga E.
mangrove status 15. Polwatumodara

A I 16. Kapparatota

: 19. Ginganga E.
4. Palatupana L.
5. Kirinda L.
: 9. Kirama QOya mouth
cryptic 22 Kosgoda

(-] BeRtRcH 23. Bentota Ganga E.
y |degradation 24. Kaluwamodara
relatively good pre-tsunami 2. Komari L.
3. Pottuvil L.

mangrove status

aaaaaaaaaaaaaaaaaaaaaa
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Noodzaak voor...

infrogressive mangrove associate
and terrestrial vegetation

1m~ 4 m 10 m 30 m S0 m
Tkonos pansh. Tkonos original HRVIR T MESSR

Sp'ltnl resolution




Noodzaak voor...

o \Waarschuwingssysteem voor mangrovedegradatie;

 \Voortgezet onderzoek naar barrierefunctie (worteltypes,
vegetatie-formaties, kustmorfologische condities...)

e Inzicht In spatio-temporele dynamiek van mangroven, zowel

natuurlijk als anthropogeen;

o \/eerkracht, responstijd, functionaliteit, stabiliteit van mangroven
In natuurlijke situaties, onder menselijke beinvloeding, bij
chronische veranderingen en bij stochastische natuurrampen.




Spatie t emporal dynamic
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Bic cmplex r i —ontact detail

Farid DAHDOUH-GUEBAS
Vrije Universiteit Brussel
Biocomplexity Research Team
c/o Laboratory of General Botany and Nature Management
(VUB-APNA-WE)
Pleinlaan 2, B-1050 Brussel

Tel. +32 2 629.34.22 Fax. +32 2 629.34.13

E-mail : fdahdouh@vub.ac.be

URL :
www.vub.ac.be/APNA/research/biocomplexity.html
www.vub.ac.be/APNA/staff/[FDG/fdg.html
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