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* Concept of Hotspots and KBAs
e KBAs in Peninsular Thailand

*Some interesting HOTSPOTS in the deep south
*|Integrated research program in Pattani Bay



° ° ° N Without knowing it, we utilize hundreds of
B I Od Ive rs It H Ots Ots ' . products each day that owe their origin to
- . wild animals and plants. Indeed our welfare
™ N is intimately tied up with the welfare of
: wildlife. Well may conservationists proclaim

that by saving the lives of wild species, we
may be saving our own.

— Morman Myers —

Biodiversity hotspots for »
conservation priorities

Norman Myers*, Russell A. Mittermeiert, Cristina G. Mittermeier', Gustavo A. B. da Fonseca’ & Jennifer Kent$

* Green College, Oxford University, Upper Meadow, Old Road, Headington, Oxford OX3 852, UK

T Conservation International, 2501 M Street NW, Washington, DC 20037, USA

¥ Centre for Applied Biodiversity Science, Conservation International, 2501 M Street NW, Washington, DC 20037, USA
§ 35 Dorchester Close, Headington, Oxford OX3 85§, UK

Conservationists are far from able to assist all species under threat, if only for lack of funding. This places a premium on priorities:
how can we support the most species at the least cost? One way is to identify ‘biodiversity hotspots’ where exceptional

concentrations of endemic species are undergoing exceptional loss of habitat. As many as 44% of all species of vascular plants
and 35% of all species in four vertebrate groups are confined to 25 hotspots comprising only 1.4% of the land surface of the Earth.
This opens the way for a ‘silver bullet’ strategy on the part of conservation planners, focusing on these hotspots in proportion to

their share of the world’s species at risk.

Myers, Norman; Mittermeier, Russell A.; Mittermeier, Cristina G.; da Fonseca, Gustavo A. B.; Kent,
Jennifer (2000). (PDF). Nature. 403 (6772): 853-858



https://www.nature.com/nature/journal/v403/n6772/pdf/403853a0.pdf

Development

* first developed by Norman Myers (1988) to identify tropical forest
‘hotspots’ characterized both by exceptional levels of plant endemism
and serious habitat loss (10 hotspots)

* expanded to a more global scope; + 8 hotspots (Myers, 1990)

* Conservation International adopted Myers’ hotspots as its institutional
blueprint in 1989, and in 1999, the organization undertook an extensive
global review which introduced quantitative thresholds for the
designation of biodiversity hotspots (Myers et al., 2000)

* A reworking of the hotspots analysis in 2004 resulted in the system in
place today (Mittermeier, 2004)

Myers, N. 1988. Threatened biotas: “hot spots” in tropical forests. Environmentalist 8, 187-208

Myers, N. (1990) The biodiversity challenge: expanded hot-spots analysis. Environmentalist 10, 243-256

Mittermeier, R. A., Robles Gil, P., Hoffman, M., Pilgrim, J., Brooks, T., Mittermeier, C. G., Lamoreux, J. & da Fonseca, G. A. B. 2004. Hotspots
Revisited: Earth’s Biologically Richest and Most Endangered Terrestrial Ecoregions. pp. 392. CEMEX



Currently

*36 hotspots identified

*most occur in tropical forests

srepresent just 2.3% of land surface but
contain around 50% of the world’s endemic

plant species and 42% of all terrestrial
vertebrates
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Hotspots and other measures




Key Biodiversity Areas or KBAS

*Bibby (1998) developed a definition of IBAs — and this
directly extends to KBAs

* KBAs are sites of global significance for biodiversity
conservation, identified using globally standard
criteria, based on the occurrence of species requiring
safeguards at the site scale (Eken et al. 2004)

* KBAs help set national priorities within the global
context
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KBAs in Thailand

JOTT ComMuNICATION 4(8): 2779-2787

|Key Biodiversity Area Special Series|

Key Biodiversity Areas in the Indo-Burma Hotspot:
Process, Progress and Future Directions
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Global Ecology and Conservation 13 (2018) e00377

Contents lists available at ScienceDirect

Global Ecology and Conservation

journal homepage: http://www.elsevier.com/locate/gecco

Original Research Article

[dentification of biodiversity hotspot in national level —
Importance of unpublished data

Naruemon Tantipisanuh , George A. Gale

Conservation Ecology Program, King Mongkut's University of Technology Thonburi, Bangkhuntien, Bangkok, Thailand




Areaof KBAs | % countryin % KBAs % KBAs
(km¢) KBAs protected protected

Cambodia 176,320 41048 238 2 30

Jurisdiction Area (km)*

Lao POR 230,600 47 694 207 2
Myanmar 653,520 43017 6.6 ! i
5. Ching 355,485 15,392 43 : A

310,890 76,741 3. %5

10,070 33,19 .. ki

2,237,285 258,085
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Key Biodiversity Areas in the Indo-Burma Hotspot
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KBAs & the penir

sular Thailand

Hala-Balal Palian-Langu Pangnga Bay
Hala-Bala2 Khao Banthad Khao Panom Bencha
Bang Lang Khao Pu, Khao Ya Yang waterfall

Pru To Daeng Songkhla Lake Thung Tha Laad
Budo-Sungai Padi Talenoi Khao Luang

Sankala Khiri Palian-Langu Tai Rom Yen

Sai Khao water fall Ko Li Bong Khao Sok

Pattani Bay Had Chao Mai Khlong Seang

Khao Nam Khang Khao Chong Kaeng Krung

Thale Ban

Khao Nor Chuchi

Khlong Nakha

Tarutao

Na Muang Krabi

Koh Prathong

Ton Nga Chang

Noparat tara-PhiPhi

Bandon Bay
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* 1,184 km? e
s * productive coastal area

e 26 sp mangrove forest

* Seagrasses mainly Halophila ovalis, H. beccarii

ol
| and Halodule uninervis

1
!
'

Bandon Bay

* Dugong, turtle and dolphin
* Migratory birds
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Bandon Bay

for oysters, blood cockles, green
crabs and shrimps
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2 very Interesting topics
for Bandon Bay
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Journey to the deep south of
Thailand



To the DEEP south
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60 spp of mammals, 304 spp of
birds, 60 spp of reptiles and 20 spp
of amphibians

Marbled Cat, Tiger, Leopard Cat,
and Sun Bear.

home to 8 of 13 Hornbill species
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Songkhla Lake

B 1,040 km?
3 provinces
= 3 parts
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Phru Khuan Khi Sian

* Phru Khuan Khi Sian
have been protected
as a wetland
since 1998 (15t Ramsar
site in Thailand)

 Wildlife sanctuary/KBA
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https://en.wikipedia.org/wiki/Ramsar_Convention
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Budo - Sungaipadi

* Part of Sankalakhiri
mountain range

e 294km?
* National park/KBA
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Phru Toh Daeng

Sirindhorn Peat Swamp
Forest Nature Research and
Study Center

e 8 x 28 km?
* The largest peat swamp

450 spp of plants
217 spp of birds (3 En)

Wildlife
sanctuary/KBA/RAMSAR
Site




D (fhr parus)

(Heliopais personata) . (Prionailurus planiceps)
(Leptoptilos dubius) . (Hylopetes spadiceus)
(Treron capellei) . (Lutra sumatrana)


https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AA%E0%B8%B7%E0%B8%AD%E0%B8%94%E0%B8%B3
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A1%E0%B8%A7%E0%B8%9B%E0%B9%88%E0%B8%B2%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%81%E0%B8%9A%E0%B8%99
https://th.wikipedia.org/w/index.php?title=Hylopetes_spadiceus&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B2%E0%B8%81%E0%B8%88%E0%B8%A1%E0%B8%B9%E0%B8%81%E0%B8%82%E0%B8%99
https://th.wikipedia.org/wiki/Heliopais_personata
https://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%81%E0%B8%95%E0%B8%B0%E0%B8%81%E0%B8%A3%E0%B8%B8%E0%B8%A1
https://th.wikipedia.org/wiki/Treron_capellei
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10 out of 13 species found in Thailand




Hala-Bala

mlﬂﬂﬂ (’ﬂﬂ

* Wildlife sanctuary/NP

* The highest number of bunorl | I
threatened species (86 |

species), followed by Kaeng

Krachan NP (84 species), Thung Yai
Naresuan WS and Huai Kha
Khaeng WS (66 species)

* One of the highest number of
species per unit area
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Pattani Bay: KBA
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Abstract

. 2013. Can wave breaking walls in shallow coastal areas serve as
‘habitat for ;\qu;\mcmg;mumﬂ’ fumn{z!d,/'f‘mcm!Retmn 'k, 29(2), 339-346. West Palm Beach (Florida), ISSN 0749-0208

Habitat utilization by fishes in a shallow, semi-enclosed estuarine >
: bay in southern Gulf of Thailand

This study aimed to assess the impact ofa small-sized wave breaking wall : poles settled close to
the shoreline on the community structure of aquatic fauna. Macroepifauna was collected directly from pole surfaces
. . . . . ~— Fish, shrimps, macrobenthos, and zooplankton were collected in October 2009, February 2010, and June 2010 at three
Sukree Hajisamae™, Pun Yeesin, Saweit Chaimongkol wwwICRenlinc.org  different sites: inside the wall, outside the wall, and a control site. It was found that this hard structure played a large
= role in the and of Balanus spp. was the most dominant taxa attached on surface

of the pole (48.6%), followed by Perna viridis (44.2%) and Brachiodonthes sp. (5.2%). For other organisms, a significant
difference was found only in the abundance of maerobenthos at different sites (p < 0.05) with greater abundance at the
Received 22 December 2005: accepted 17 March 2006 control site. There was no significant impact by the wall on abundance of fish, shrimp, and zooplankion (p > 0.05) on the
c B S species richness of all organisms (p > 0.05). It is also seasonhasa pact on the of

Available online 26 May 2006 fish (p < 0.005) and shrimp (p < 0.005) and the species richness of fish (» < 0.05). This seasonal impact was dearly

detected by cluster dendrogram and quantified by analysis of similarity. Ttis therefore crucial to acknowledge further the
role of this structure, not only as coastal protection, but also in bl and
structure of stocks in the vicinity of this habitat.

Depariment of Technology and Industries, Faculty of Science and Technology, Prince of Songhla University, Pattani 94000, Thailand

Abstract ADDITIONAL INDEX WORDS:  Coastal erosion, breakwater, aguatic ecology, Thailand.

One hundred and eight fish species were collected between March 2003 and February 2004 from 11 study sites in Pattani Bay, southern Gulf
of Thailand. The catches con qled prmnnl) of 1u»emleq or "«dulm af small- %nzgd fishes, mdnmlmg that the bay was unporl"uu as nursery gmund
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Integrated Research program

The use of biological resources for an effective,
sustain and secure utilization by means of community
participation in Pattani Bay

* 18 projects, 29 researchers

* Objectives

(1) assess biodiversity and ecology of some organisms living

in the bay essential for conservation, fishery and

ecotourism

* (2) develop aquaculture technique for some aquatic
species, settle up green mussel reefs for conservation
zonation and develop ecotourism activities

* (3) develop current database, application and website with
community participation and

* (4) establish and manage coordinating centre for the

conservation and rehabilitation of Pattani bay with the

participation of stakeholders
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INTRODUCTION

British ecologist Norman Myers first introduced the concept of terrestrial biodiversity hotspots, very important areas
for biological conservation, in 1988 he identified ten hotspots in the tropical forest biome (Myers, 1988). At that
time, there were no quantitative criteria to define areas of biodiversity hotspots (Mittermeier et al., 2004). Two years
later, in 1990, he added eight hotspots, including four areas of Mediterranean type ecosystems (Myers, 1990).
Conservation International adopted Myers' concept of hotspots in 1989 (Mittermeier et al., 1998) and in 1999 were
introduced quantitative biodiversity hotspots identification criteria (Conservation International, 2014). Generally,
such areas must meet two criteria: a hotspot must harbour 1,500 or more vascular plant species being endemics
there and has to have lost at least 70 % of its original primary habitat. The number of hotspots increased to 25,
covering 1.4 % of the Earth's land area and maintaining 44 % of the world's plant species and 35 % of terrestrial
vertebrate species, and then again to 34. This number of hotspots lasted until 2011, comprising 2.3 % of the land
surface and supporting more than 50% of endemic plant species and 42 % of the world's endemic terrestrial
vertebrate species (CEPF, 2014). Now there are 36 hotspots, covering 2.4 % of the land surface. Forests of East
Australia were identified in aaaaaaaaaHrdina A., Romportl D.: Evaluating Global Biodiversity Hotspots — very rich and
even more endangered 109 2011 and North American Coastal Plain in 2016 (Williams et al., 2011; Noss et al., 2015;
CEPF, 2016)



e 2.1. The biodiversity hotspots concept

* The British ecologist Norman Myers first published the hotspot thesis in
1988. Myers, although without quantitative criteria but relying solely on the high levels
of and the presence of an extraordinary number of plant ,
identified ten “hotspots” ( f) A subsequent
analysis ( ) added a further eight hotspots, including four in Mediterranean
regions. Conservation International (Cl— ) adopted Myers’
hotspots as its institutional blueprint in 1989, and afterwards worked with him in a first
systematic update of the global hotspots. Myers, Conservation International, and
collaborators later revised estimates of remaining primary habitat and defined the

hotspots formally as biogeographic regions with >1500 endemic species
and £30% of original |Iorimary habitat ( ). This collaboration, which led
to an extensive global review ( ) and a scientific publication

) saw the hotspots expand in area as well as in number, on the basis
of both the better-defined criteria and new data. A second major revision and update in
2004 ( ) did not change the criteria but by redefining several
hotspots boundaries, and by adding new ones that were suspected hotspots for which
sufficient data either did not exist or were not easily accessible, brought the total to 34
biodiversity hotspots ( ). Recently, a 35th hotspot was added

), the Forests of East Australia. The 35 biodiversity hotspots
) ) that cover only 17.3% of the Earth’s land surface are characterized by
both exceptional biodiversity and considerable habitat loss ( ).


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/biodiversity
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/habitat-loss
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/endemism
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/tropical-forest
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000340
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000360
http://www.conservation.org/
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/vascular-plant
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000370
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000330
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000370
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000335
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000340
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000610
https://www.sciencedirect.com/science/article/pii/S235198941400095X#t000005
https://www.sciencedirect.com/science/article/pii/S235198941400095X#f000005
https://www.sciencedirect.com/science/article/pii/S235198941400095X#br000370

What is it?

Biodiversity Hotspot is areas featuring exceptional

concentrations of endemic species and experiencing exceptional
loss of habitat (Myer, 1988, 1990 and 2000)

Analytic methods: species endemism and degree of threat
The main source of data: for both plants and vertebrates has been

more than 100 scientists with abundant experience in countries
concerned and around 800 references in the professional literature

To qualify as a hotspot, an area must contain at least 0.5% or
1,500 of the world's 300,000 plant speciesas endemics
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Table 2 Vertebrate species and endemism

Hotspot Bird species Mammal species Reptile species Amphiblan species Total species
and endemism and endemism and endemism and endemism and endemism

Tropical Andes 1,666 677 414 68 479 218 830 604 3,389 1,567
Mesoamerica 1,193 251 521 210 685 391 460 307 2,859 1,159
Caribbean 668 148 164 49 497 418 189 164 1,518 779
Brazi's Atlantic Forest 620 181 261 73 200 60 280 253 1,361 567
Choco/Darien/W. Ecuador 830 85 235 60 210 63 350 210 1,625 418
Brazi’s Cerrado 837 29 161 19 120 24 150 45 1,268 17
Central Chile 198 4 56 9 55 34 26 14 335 61
California Horistic Province 341 8 145 30 61 16 37 17 584 71
Madagascar 359 199 112 84 327 301 189 187 987 771
Eastem Arc and Coastal Forests 585 22 183 16 188 50 63 33 1,019 121
of Tanzania/Kenya

West African Forests 514 90 551 45 139 46 116 89 1,320 270
Cape Horistic Province 288 6 127 9 109 19 38 19 562 53
Succulent Karoo 269 1 78 4 115 36 10 4 472 45
Mediterranean Basin 345 47 184 46 179 110 62 32 770 235
Caucasus 389 3 152 32 76 21 15 3 632 59
Sundaland 815 139 328 115 431 268 226 179 1,800 701
Wallacea 697 249 201 123 188 122 56 35 1,142 529
Philippines 556 183 201 111 252 159 84 65 1,093 518
Indo-Burma 1,170 140 329 73 484 201 202 114 2,185 528
South Central China 686 36 300 75 70 16 85 51 1,141 178
Western Ghats/Sri Lanka 528 40 140 38 259 161 146 116 1,073 355
SW Australia 181 19 54 7 191 50 30 24 456 100
New Caledonia 116 22 9 6 65 56 0 0 190 84
New Zealand 149 68 3 3 61 61 4 4 217 136
Polynesia/Micronesia 254 174 16 9 69 37 3 3 342 223
Total endemics and % of " 2,821 " 1,314 " 2,938 " 2,672 9,645
global total 28.5% 27.3% 37.5% 53.8% 35.3%

* These totals cannot be summed owing to overlapping between hotspots.
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A second determinant of hotspot status, applied only after an area
nas met the plants’' criterion, is the degree of threat through habitat

oss. To qualify, a hotspot should have lost 70% or more of its
orimary vegetation

To qualify as a biodiversity hotspot, a region must meet two strict
criteria:

1. It must have at least 1,500 vascular plants as endemics — which is to
say, it must have a high percentage of plant life found nowhere else on the
planet. A hotspot, in other words, is irreplaceable.

2. It must have 30% or less of its original natural vegetation. In other
words, it must be threatened.



IBA & Hotspots works in Thailand
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