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Biodiversity Hotspots

Myers, Norman; Mittermeier, Russell A.; Mittermeier, Cristina G.; da Fonseca, Gustavo A. B.; Kent, 
Jennifer (2000). "Biodiversity hotspots for conservation priorities" (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

•represent just 2.3% of land surface but 
contain around 50% of the world’s endemic 
plant species and 42% of all terrestrial 
vertebrates



Biodiversity hotspots. Original proposal in green, and added regions in blue



Thailand & Hotspots

Mainly Indo-Burma
Partly Sundaland



Indo-Burma Groups Species Endemic

Plants 13,500 7,000

Mammals 433 73

Birds 1,266 64

Reptiles 522 204

Amphibians 286 154

Freshwater 
fishes

1,262 553



Hotspots and other measures

Biodiversity hotspots are a method to identify 
those regions of the world where attention is needed 
to address biodiversity loss and to guide investments 
in conservation

Key Biodiversity Areas (KBAs)

Others tools; RAMSAR, protected 
areas/National park/Wildlife sanctuary/IBAs



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





KBAs in Thailand





Key Biodiversity Areas in the Indo-Burma Hotspot

Green = protected KBAs, Red = unprotected KBAs



KBAs & the peninsular Thailand
Hala-Bala1 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



Khao Sok National Park
739 km²
415 spp of wildlife
Asian Elephant, Gaur, 
Malayan Tapir, Leopard, 
Marble Cat, Sumatran 
Serow and lots of Birds
Freshwater fishes in 
Ratchaprapa dam

A



Bandon Bay

KBA

• 1,184 km2

• productive coastal area

• 26 sp mangrove forest 

• Seagrasses mainly Halophila ovalis, H. beccarii
and Halodule uninervis

• Dugong, turtle and dolphin

• Migratory birds



Bandon Bay

• natural spawning, nursery and feeding grounds 
for oysters, blood cockles, green mussels, mud 
crabs and shrimps

• mariculturing of shellfish.

• High rate of sedimentation, deforestation , 
reclamation, overfishing, conflicts of fishing 
fleets etc.



2 very interesting topics 
for Bandon Bay
• แลน่ฝ่าฟาร์มหอย “รม แครง แมลงภู่” และหอยเศรษฐกิจ
ของไทย โดย ดร.ชวลติ วทิยานนท์

• ทรัพยากรชีวภาพท้องถ่ิน เศรษฐกิจ ชมุชนอา่วบ้านดอนจ.
สรุาษฎร์ธานี โดย นายสมชาย สนิมา, รองประธาน
หอการค้า ด้านการท่องเท่ียวและกลุม่ชมรมอา่วบ้านดอน

Dr. Ananya JaroenpornptpatDr. Suwat Jurapreut





Journey to the deep south of 
Thailand  



To the DEEP south



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

Thale Ban, Satun
National Parks, KBA



Songkhla Lake

1,040 km2

3 provinces
3 parts

H.M. Smith
The Fresh Water Fishes of Siam (1945)

Prof. Dr. Saowapa Angsupanich

Irrawaddy dolphins



Phru Khuan Khi Sian

• Phru Khuan Khi Sian 
have been protected 
as a Ramsar wetland 
since 1998 (1st Ramsar
site in Thailand)

• Wildlife sanctuary/KBA

https://en.wikipedia.org/wiki/Ramsar_Convention


Sai Khao Water Fall

National Park/KBA



Budo - Sungaipadi

• Part of Sankalakhiri
mountain range

• 294km2

• National park/KBA



BUDO- Sungaipadi

golden leaves (Bauhinia)





Phru Toh Daeng
Sirindhorn Peat Swamp 
Forest Nature Research and 
Study Center

• 8 x 28 km2

• The largest peat swamp

• 450 spp of plants

• 217 spp of birds (3 En)

• Wildlife 
sanctuary/KBA/RAMSAR 
site



Key wildlife

• เสือด ำ (Panthera pardus)
• แมวป่ำหัวแบน (Prionailurus planiceps)
• กระรอกบินแก้มแดง (Hylopetes spadiceus)
• นำกจมูกขน (Lutra sumatrana)

นกฟินฟุท(Heliopais personata) 
นกตะกรุม (Leptoptilos dubius)
นกเปล้ำใหญ่ (Treron capellei)

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


ปลำดุกล ำพัน (Clarias nieuhofii)

ปลำกะแมะ (Chaca bankanensis) ปลำหวีเกศพรุ (Pseudeutropius indigens)

Dr. Sarawut Chesoh

https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%A5%E0%B8%B2%E0%B8%94%E0%B8%B8%E0%B8%81%E0%B8%A5%E0%B8%B3%E0%B8%9E%E0%B8%B1%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%A5%E0%B8%B2%E0%B8%81%E0%B8%B0%E0%B9%81%E0%B8%A1%E0%B8%B0
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%A5%E0%B8%B2%E0%B9%80%E0%B8%9E%E0%B8%B5%E0%B8%A2%E0%B8%A7%E0%B8%82%E0%B8%B8%E0%B9%88%E0%B8%99


Hala Bala wildlife sanctury





10 out of 13 species found in Thailand



Hala-Bala

• Wildlife sanctuary/NP

• The highest number of 
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











Orang Asli





54 กม2

20 กม2

Pattani Bay: KBA











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



ประโยชน์ของเพื่อนมนษุย์เป็นกิจท่ีหนึง่ 
Our soul is for the benefit of mankind

สว่นหนึง่ของบคุลากร



Thank you



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)



• 2.1. The biodiversity hotspots concept

• The British ecologist Norman Myers first published the biodiversity hotspot thesis in 
1988. Myers, although without quantitative criteria but relying solely on the high levels 
of habitat loss and the presence of an extraordinary number of plant endemism, 
identified ten tropical forest “hotspots” (Mittermeier et al., 2011). A subsequent 
analysis (Myers, 1990) added a further eight hotspots, including four in Mediterranean 
regions. Conservation International (CI—http://www.conservation.org) 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 vascular plantspecies
and ≤30% of original primary habitat (Myers et al., 2000). This collaboration, which led 
to an extensive global review (Mittermeier et al., 1999) and a scientific publication 
(Myers et al., 2000) 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 (Mittermeier et al., 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 (Mittermeier et al., 2011). Recently, a 35th hotspot was added 
(Williams et al., 2011), the Forests of East Australia. The 35 biodiversity hotspots 
(Table 1, Fig. 1) that cover only 17.3% of the Earth’s land surface are characterized by 
both exceptional biodiversity and considerable habitat loss (Myers et al., 2000).

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







KBAs in Thailand



RAMSAR sites 
in the south



A second determinant of hotspot status, applied only after an area

has met the `plants' criterion, is the degree of threat through habitat

loss. To qualify, a hotspot should have lost 70% or more of its
primary 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

• โครงการการส ารวจและจดัท าข้อมลูความ
หลากหลายทางชีวภาพ ในพืน้ท่ีวิกฤตทาง
ความหลากหลายทางชีวภาพ

• สผ

• BIAs หมูเ่กาะสริุนทร์ หมูเ่กาะอา่งทอง

• No information available 
about other area in the 
south

ส านกังานนโยบาย
และแผนทรัพยากรธรรมชาติและสิ่งแวดล้อม ซึง่เป็นหน่วยงานท่ีรับผิดชอบ
ในด้านนี ้ในปีพ.ศ. 2548 จงึได้การด าเนินโครงการส ารวจและจดัท าข้อมลู
ความหลากหลายทางชีวภาพ เพ่ือตอบสนองต่อแผนปฏิบตัิการโจฮนัเนสเบิร์ก
(Johannesburg Implementation Plan) จากการประชมุสดุยอดของโลก
ว่าด้วยการพฒันาอย่างยัง่ยืน (WSSD) โดยมอบหมายให้มหาวิทยาลยั
เกษตรศาสตร์ เป็นผู้ด าเนินการส ารวจและจดัเก็บข้อมลูในพืน้ท่ีท่ีมีความ
หลากหลายทางชีวภาพสงู (Biodiversity Important Area: BIA) และ
พืน้ท่ีวิกฤตทางความหลากหลายทางชีวภาพ (Biodiversity Hotspots)
ส านกังานนโยบายและแผนทรัพยากรธรรมชาติและสิ่งแวดล้อม
ได้ด าเนินการศกึษาอย่างต่อเน่ือง โดยในปีงบประมาณ 2551 ทางส านกั
งานฯ ได้พจิารณาด าเนินการส ารวจและจดัท าข้อมลูความหลากหลายทาง
ชีวภาพในพืน้ท่ีวิกฤตทางความหลากหลายทางชีวภาพในจงัหวดัชมุพรและ
สรุาษฎร์ธานี เน่ืองจากพืน้ท่ีดงักล่าวเป็นพืน้ท่ีท่ีมีความหลากหลายทาง
ชีวภาพสงู มีความต่อเน่ืองกบัพืน้ท่ีจงัหวดัเพชรบรีุและประจวบคีรีขนัธ์


