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Sinh thai hCd 1a m#t nhanh clfa sinh vi& hCO nghién cbu cac
mCDquan hoyva ti4"ng tac gipa cac sinh vkk va moi tr ij * ng
sCiy clfa chung, kv cA mCDquan hoyV i cac sinh vk khac.
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Co hal nguyén nhan chinh:

i. B ivinoh Hpd=n! d Gilp ta bivt HoythCgtl nhién
hoAt #hbg nhi thv nao? .

Sinh thaih Cocung c W kivnth bec™ ban vV thién nhién, n” i m Cbsinh v FRs Cay

trén hanhtinhc Va ¢ h ¥%n ¢gilctkatn €O/ inhau; m Cth b LVU e th T ¢ hi op

theom #tquy trinhré rangvadi  Ow bivn theo khong gian vath ° i gian.

i. B ivinothivt thl'c & gilp quan Iy tai nguyén va n\fn

kinh tv cla chung ta.
Sinh thai h3ic la khoa hicvitlyvdNCisrm g, t r omhlgratWmgm s i n K
sat trong cucc srig hang ngay @a chung ta. Cucc sring phQthu e vao hang hda
c - WAt thiénnhién; d o N hidudid vdthién nhiénlar yt quantr 3n g ddu
swmg tr°n h”"nh twnayh Nang t hay N
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The services of ecological systems and the natural capital stocks that produce them are critical to the functioning of the

Earth’s life-support system. They contribute to human

, both y and and represent

part of the total economic value of the planet. We h.

the current of17 services

for 16 biomes, based on published studies and a few original calculations. For the entire biosphere, the value (most of

which is outside the market) is estimated to be in the range of US$16-54 tri

ion (10'%) per year, with an average of

US$33 trillion per year. Because of the nature of the unce:

this must Global

gross national product total is around US$ 18 trillion per year.

Because ecosystem services are not fully ‘captured’ in commercial
markets or adequately guantified in terms comparable with econ-
omic services and manufactured capital, they are often given too
little weight in policy decisions. This neglect may ultimately
compromise the sustainability of humans in the biosphere. The
economies of the Earth would grind to a halt without the services of
ecological life-support systems, so in one sense their total value to
the economy is infinite. However, it can be instructive to estimate
the ‘incremental’ or ‘marginal’ value of ecosystem services (the
estimated rate of change of value compared with changes in
ecosystem services from their current levels). There have been
many studies in the past few decades aimed at estimating the
value of a wide variety of ecasystem services. We have gathered
together this large (but scattered) amount of information and
present it here in a form useful for ecole s, economists, policy
makers and the general public. From this synthesis, we have
estimated values for ecosystem services per unit area by biome,
and then multiplied by the total area of each biome and summed
over all services and biomes.

Although we acknowledge that there are many conceptual and
empirical problems inherent in producing such an estimate, we
think this exercise is essential in order to: (1) make the range of
potential values of the services of ecosystems more apparent; (2)
establish at least a first approximation of the relative magnitude of
global ecosystem services; (3) set up a framework for their further
analysis; (4) point out those areas most in need of additional
research; and (5} stimulate additional research and debate. Most
of the problems and uncertainties we encountered indicate that our

niversity of Stockhol, §+106 91 Stockbolm,

Present addresss Department of Systems Exology, U

NATURE|VOL 387 15 MAY 1997

estimate represents a minimum value, which would probably
increase: (1) with additional effort in studying and valuing a
broader range of ecosystem services; (2] with the incorporation of
more realistic representations of ecosystem dynamics and inter-

dependence; and (3) as ecosystem services become more stressed
and “scarce’ in the future.

f and services

Ecosystem functions refer variously to the habitat, bialagical or
system properties or processes of Ecosystem goods
(such as food} and serv (such as waste assimilation) represent
the benefits human populations derive, directly or indirectly, from
ecosystem functions. For simplicity, we will refer to ecosystem
goods and services together as ecosystem services. A large number
of functions and services can be identified' *. Reference 5 provides a
recent, detailed compendium on describing, measuring and valuing
ecosystem services. For the purposes of this analysis we grouped
ecosystem services into 17 major categories. These groups are listed
in Table 1. We included only renewable ecosystem services, exclud-
ing non-renewable fuels and minerals and the atmosphere. Note
that ecosystem services and functions do not necessarily show a one-
to-one correspondence. In some cases a single ecasystem service is
the product of two or more ecosystem functions whereas in other
cases a single ecosystem function contributes 1o two or more
ecosystem services. It is also important to emphasize the interde-
pendent nature of many ecosystem functions. For example, some of
the net primary production in an ecosystem ends up as food, the
consumption of which generates respiratory products necessary for
primary production. Even though these functions and services are
interdependent, in many cases they can be added because they
represent ‘joint products’ of the ecosystem, which support human

253

vui 18 nghint = USD)

ECOSYSTEM SERVICES

VALUE
(TRILLION $U.S.)

Soil formation

Recreation

Nutrient cycling

Water regulation and supply
Climate regulation (temperature and precipitation)
Habitat

Flood and storm protection

Food and raw materials production
Genetic resources

Atmospheric gas balance

Pollination

All other services

Total value of ecosystem services

Frestzs

3.0
2.3
2.3
1.8
1.4
1.1
0.8
0.8
0.7
0.4
1.6
33.3

Source: Adapted from R. Costanza et al., "The Vaiue of the World's Ecosystem

Services and Natural Capital * Nature. Vo! 387 (1997)

Global GNP
(US $18 trillion)

Ecosystem Services
{US $33 trillion)
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a). Phan loAi: sinh thai hCd thT'c vkg, sinh thai L#ng ﬁ:

viR, sinh thai vi sinh vk, sinh thai gia cwm, v.v. (Cac
nghién cbu lién quan Lvn nhiA dAng sinh viR, phan loA sinh Vi, @
kivm k&, ma vAch DNA, mé ta sinh thai cla sinh vk, .etc)
b). Th"igi a a/LAm: sinh thai bivn, sinh thai nhioy

" i, sinh thai nij"c ngCD cC sinh thai hCO (Cac nghien R
cbu lién quan Lvn sl phan bCXcla sinh vk theo th' i gian va |
khéng gian va cac yvu tCOanh hif’'ng Lvn sl phan bClcla no,
. etc)

c). Cac qua trinh : sinh thai hanh vi, sinh thai sinh ly,
sinh thai tivn hoa (Céac nghién cbu lién quan Lvn hanh vi cla
sinh vi%, mCDquan hoyl#ng vi& N nth d- con mWi, s[ tivn héa cla
c£¥ng LWng sinh viB, .etc)
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Cac cau h@ khai nioyn trong Sinh thai hCd

|1 Cauh @ cai gi: (Sinh tha| mot A) i
| Nhpng sinh v Feva méitr 14 "ng nao xuk&k hioy trong m #t khu v fcnhiA oth? !
: Phan bCla ching 1a gi? S CIiE"ng cla ching 1a bao nhiéu? |
'2.Cauh Ath v nao: (Slnhthalch bc nNng) i
'Sinh v Bva moitr 14 ' ng c6 m Coguan h oychibec  n N nifg th \n iao? i
' Cac mCguan h oygiCdy va khac nhau nh i th v nao trong cac h oysinh thait " ngtT /khac i
nhau7 i

'3.Cauh Gt Al sao: (Sinh thaiti  vn hoa)

T/N sao cac sinhv K&co lienquanv Vmytch bc n Nhighawvva v i méitr if " ng clla
hung theo nh png cach nh &  oth ma khong ph Ai nh png cach khac? ho yc trong m #ts CO
oysmh thainh K& ¢th chb khong phai nh png hoysinh thai khac?
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It phbc tAp Phbc tAp nhia

—@“ 3 |Atoms
'\_ e / ('._1'\.7 /)'#

Biosphere| Eab

Khoa hCd skp xvp mCD vk LV thanh cac
Ch L# theo quy mdé va chbc n Nn dh
| cku tric & chbec n N nlf n gian Lvn phbc
Se=_ {AD. T cac nguyént , cyu tric it phwc typ nhyt,

“ :""u,l‘*.‘--,,' Ndh h3,sinh thai, cyu trdc va chwe n D nphwe typ
Commumty»_ nhyt

Trong Sinh thai hCB, cac nha sinh thai
hCd gquan tam Lvn cH L¥ cao h n Sinh
vl hoyc Cathv

Tissue

Body " A
system
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It phbc tAp Phbc tAp nhia

/~—@>’-§ﬂ Atoms
(e N8

Biosphere| &

Khoa hCd skp xvp mCD vk LV thanh cac
CHb L¥ theo quy mO va chbc n Nn dh
07 [Motecule| jgpmee === — | cl tric & chbc n N nlf n gian Lvn phbc
Sinhthai quan tam: _,. tAp. T cac nguyént , cyu tric it phwe typ nhit,
Ndh h3,sinh thai, cyu trdc va chwe n D nphwe typ
nhyt.
Trong Sinh thai hCd, cac nha sinh
4 | thai hCO quan tam Lvn cHp L# cao
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M#t ca thV, loai, sinh vi% la bliA k UdAng sCdy nao.
Vi d: v cac sinh vk& bao giim m#t cay lda, m#t cai Cay m#t

V.4

con hG, m#t cond*n, m¥t con rua, M¥t con C /?

S SserEl
......
i3 {

nhau

Cacloai phiéeu
sinh Neng vit khac
Nnhati
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Qumn thV la m#t nhom cac ca th v cung loai sCiy trong cung

m#t khu vl ¢ vao cung m#t th' i L vm.

DW© NOy | ° ¢ 8§ hoXchguim
thdkhac nhau: Quth thdca NW i
Irrawaddy (Orcaella brevirostris) € song
Mé Kong, qu-h thdwoi chau A (Elephas
maximus) € nui Cardamom.

CY quth thdca NW g Irrawaddy va voi

CANW € on “Asian elephants in c h ©uduc NN f\ge 3@chghiém tr3ng
MekongKratie, Cardamom mountain v~ WHINI? k° tr o/bllgCNS 8§ c h
Cambodia) (Koh Kong, Cambodia)
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M#t quwn Xa Li':c tAo thanh tb tH caA cac quwn thV clia th
cA cac loai hioy diop '™ m#t khu vl c Lea ly C,‘

. gr U
v dzk§ca
v dzK&phiéu
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Hoysinh thai 1a cach noi I ngian clfa 0 bythCigsi nh t

H sinhthal lamtgunxacacsinhvtsng(th cvt L ngvtva
sinh vt trong mt khnuv cnht Lnh,t ngtac v i nhauvav I
omoi tr  ng phi sinh vtoc achang (th 1t t, tral Lt mt tr |
L t, khi h u,khi quy n),nh mth th ng

i CAc h’~ sinh thai la n Qn [ nog, &inh quy Wa
chingquy Ot nsh &«kh, @ &anb_ h' t h’ n
trdi L blt

i Trong m t  sinh th&i, m, sinhv dlt Qud~ sinh thai ® )
va vai tro riéng. Schyze etal. 2005~ #Td
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Hoysinh thai 1& cach néi " ngianclla 6 bythGysi nh t h§i 6

Biotics sinh vk&
Sun

Abiotics 9 phi sinh v

o

Water weeds
S i ‘:’})

Snalil

VD: mt aonh saunhab n

U Thanh phth sinh vit: &ch, ca, ne, ru Hy nong n 3c, rong n W& €
U Thanh phth phi sinh vit: &nh nbh g ,6 4l nhi B 6NMWT, V.V.



Co-funded by the
- Erasmus+ Programme
of the European Union
& Hoysinh thai

INOWASIA

Hoysinh thai 1& cach néi I ngianclla 0 bythG3ysi nh t h 8

Biotics sinh vk&

Tadpdcs

TN

Abiotics 0 phi sinh v

' A—iA~ b N N mhu chu ¢ ban cla
&0 sinh vI?E

Ny

£ ’ ' 7 .'\\
Fish Snail . -

VD:mt aonh saunhab n / l Basic needs of e

a living organism “Air
v Temperature
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Hoysinh thai 1a cach néi " ngianclla 6 bythGysi nh t h §i

Biotics sinh vk&
Sun

Tadpoles Flies

Water weeds  Abiotics @ phi sinh viF
WP el R ™ N
i o\ fr e — G N - =
g T NEINA—~E [ L:: N N mhu chu ¢ ban cla
 eschooltodaycom sinh vi&

, . "'::-. ‘ - Y/ ‘ *
Frog ) /- "’(fu ¥

VD: mt aonh saunhab n Basic needs of

____________________________________________________________________________________________ a living organism Air

Phi sinh vit hoXc/ va sinh h3c hinh thanh nén Neng |” ¢ sinh h3c :
Cacydu trubén ngoai hoXc sinh vit du nhrp c6 thdpha hgy I
toan be h3sinh thai }

N Temperqj(.ure

- G
N
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Gre cay bidu didan msi quan h3h3sinh thai
Tiny green N N
t h

Frog——

m t hphmnhrong h oysinh
81 n gkan c6 m CGguan h oy
V' 1 nhau nh 1 th v nao?

plants

Humidity
Ants & Bugs

Sinh h C6? Phi sinh h Co?
A Sinh vrt: rbh, dch, kidn va bz, cay xanh

nh/u
A Phi sin vrt: than cay chdt, N 4m

Rbh N ndch, con dch N rkidh va bi. Kidh va b3 N ncay xanh, trong khi cay srmg d a vao Ne 4m va than cay.
Byt k f5 x&o tr gn nao trén than cay sx pha hqy toan be h3sinh thai.
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SERVICES

Recreation & Tourism, 1";‘
Erosion Control, Wildlife ’ilt
Habitat, Cultural & Religious '\ s

Sites, Climate Regulation, " s
Water & Nutrient Cycling

NS ae” N

Hang hoavad @hv : ph:cvy: con
ngw " i vaphattri vn klnh t v xah#i

GOODS

.,[ Fertilizer, Foods,

WI’ Medicines, Energy, Fiber,
"a_f'v;f,”/” Forage, Construction &
Craft Material

Hoysinh thai la cach noi LT n
gian clla 0 bythGy s i n h

0

HUMAN NEEDS

Foods, Shelter, Health,
Aesthetic & Spiritual Well-
Being

White et al. 2000
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Quy md cla hoysinh thai

Vimo6: M th sinhthai quy mé nh nh
ao, VcZimthanoay,d it ng
V.V.

Trung binh: H®  si nh
b3nh nh€e r_ ng

Qun xa: M, h sinhthair Hit, mo |
t dhp @ach “sinhthai co cacy J]tu ‘sinh
v dvlphisinhv dt€htnmhau,c h 3IMY
nhtnb R_ nmghil & hangt r |
L nvgdwacayc Vv ,nhiwvQngn €,
khacnhauc h quachung.
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Quy md cla hoysinh thai

?

X Khong gi" i hAn b 1 bién cbng

x Bong Nn c’'Scabradc an chly
(vid::samAc, n¥Widi ng hw

» va song)

X biéngi” i khong bao gi © cbng nhkx,
cac hoysinhthaico xuh 1~ ng hoa

Bién cla quyoy vao nhau.

hoysinh

thai ﬂ
N Vung Loyn

(khu vI' ¢ chuyVn tivp gipa hai quwn x&)
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Hoysinh thai

S LW bivu diOg cac lo Al vung Loyn sinh thai khac nhau trén

Vung Loyn bV myt hinh vuéng

H3 n h vriHinh
8 th v hioy cac
dAng vung Loyn
khac nhau, t b
" ngiAan vh
phbc t Ap.

ung Loyn phC bivn
(ria rbnQ))

S. Amanda, 2009
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S LW bivu diOg cac lo Al vung Loyn sinh thai khac nhau trén

Vung Loyn bV myt hinh vuéng

Thxm lau s\ | ‘Th mlaus ylam td ng

e vung L. m sinh thai ph bi n,
L ctimth y cach ,
vungt r ¢, n gv 2hng pL
n cvac asong.
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Cac loA hoysinh thai

1. Hoysinh thai trén cAn

2. Hoysinh thal dn~™i1 ny~c

3. Hoysinh thal nhan tAo
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(1) Hoysinh thal trén cAn

H sinhthaitrénc nlam tlo 1h sinhthaich L ctimth vy
tréenqu nxasinhvt ¢, ncglila ah mo

Sau hoysinh thai trén ¢ An chinh:
lanh nguyén,
r'b ng taiga,
rbnge:ng | 8 it n L
rbng mnanhioy I
LWng cOva samAc
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"Biodiversity
hotspots

"Tropical
rainforest

B Rainforest B Grassland o -
B savanna Tundra

~ Desert B Taiga Forest
B Temperate Forest

Tropical rainforest
ecosystems are the hotspot
zones of biodiversity

Copyright www.ducksters, com
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Hoysinh thai nii~c ngCh Hoysinh thai nin~ ¢ myn

Ny~ c tu: np~ c di chuyvn chkf, bao gwm ca ao, hw

Nii "¢ chay: nii"c di chuyVn nhanh K n, vi d: nhij suCDva
song
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@ Quin Xa

Qumn xa sinh vk la m#t tkp Rzp cac hoysinh thal co chung
Ly Lvm v I cac yvu tCOphi sinh vk thich nghi v i moi
tr n "'ng cla chung

/’ “ Qumn xa bao gwm sinh canh va c#¥ng LLWng sinh hCd

Biotope C sinh canh (emdi tr it * ng)

Biocenosis ¢¥ng LWwng sinh vik&
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Thb hAng phan loAi, trong phan loAi sinh hCB, 1a cHp L# tif " ng LCDcla m#t nhém

~sinh vi& (m#t L™ n vophan loA) trong hoyth CAg phan ckp phan loA.

M t't h phanl oéinhh’ chung(phan
| o Hdog ai,chi,h b, |,. mganhg i .
mi Qn

Chic h ma h o Huc & 'loai, trong khi h
ch m ho Hoc & chisinhv dit o Kudh
vdt

B dphanl osinhh’™ @oh hA Nh i IQai
sinhv dhith n ht@®nghinhbénp h [laim, wi
d_v @hanl o &lihh” @hanl o @i Jablu
L eM: (UrsusAmericanus)
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Tht hAng phan oA, trong phan loAi sinh hCB, la chp L# tij"ng LCDcVa m#t nhom
_sinh vi& (m#t L n vophan loA) trong hoyth CAg phan ciA phan loA.

Species Genus Family Order Class Phylum Kingdom Domain

T°n khoa h ¢ ¢, a sinh vdt
cho©n LW t r §danht chufign | Xn

V2 Udrsusamericanué T°n khoa h’

americanus ; Gblu Len M:
Ténkhoah las k /jit° @i .cha+lodisinhv dt
Vid_: Gblil eM: [

Ursus(Chi) + Americanus(Loai)

Species |
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Phan loA th hAng

Thb hAng phan loAi, trong phan loAi sinh hCB, 1a cHp L# tif " ng LCDcla m#t nhém

~sinh vi& (m#t L™ n vophan loA) trong hoyth CAg phan ckp phan loA.

Vid_Caol , (Vulpesvulpes
Loai: Vulpesvulpesh o Miovulpes
Chi: Vulpes
H : Canidae
B :n, 6 nvgditnt h' t
L. :m  nvgdcbvu

Red fox { Vulpes vuipas)

Loai, chi, h3 va bc la nh' ng cach s dQhg phrubidn nh{t cga phan
loyi sinh h3c, trong khi Nrb voi Neng vit nhJu(vi dQ vi khutn, Neng
vit pht du) vath c vrt (vi dQ th c vit phd du); phan loyi sinh h3c
cao hOn (vi dQ Iup, nganh) c ¥ nNWW/gz s dQng phrubidn.
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Scientific classification

Kingdom: Animalia

FPhylum: Chordata

Class: Actinopterygii
Qrder: Cypriniformes
Family: Cyprinidae
Genus: Henicorhynchus
Species: H. lobatus

Binomial name

Henicorhynchus lobatus
Smith, 1945

Species

@ Phan loA thb hAng
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Trel Ros snakehead
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vi d: them VvV phan loAi sinh hCd clja ca trong hoysinh thai th iy

Scientific classification

Kingdom: Animalia
Phylum: Chordata
Class: Actinopteryqgii
Order: Perciformes
Family: Channidae
Genus: Channa
Species: C. striata

Binomial name

Channa striata
{Bloch, 1793)
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What Is biodiversity?

Biodiversity is the variability amongliving organisms from all sources,
Including terrestrial, marine, and other aquatic ecosystems and the

ecological complexes of which they are part; this includes diversity
within species, between species, and of ecosystems.

Biodiversity is a contraction of © 0 reflecting the
number, variety and variability of living organisms and how these

change from one location to another and over time.

IS the variety and relative abundance
of different entities in a sample
Millennium Ecosystem Assessment, 2005
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How many species on earth?

A 5-10 millions of different species (May et al. 1995)
A 2-100 millions of different species (Rosenzweig 2003)

A 8.7 millions of species (nature press, 2011)

Over 1.7 million of the world's species of animals, plants,
Insects and algae described.

A86% of land species
A91% of marine species

> UNKNOWN
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Biodiversity includes:

I. species diversity
. ecosystem diversity

lil. genetic diversity

Scientists are interested in the way that this diversity affects the

complex ecological processes operating at and among these
respective levels.
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Biodiversity includes:

I. species diversity
C Species diversity refers to the variety of species within a region
For example : an island with 2 species of birds and one species of lizard has
greater diversity than the sameisland with 3 species of birds and no lizards.

Can you count the number
of species in these
communities (birds & fish)?

These two communities contain 7 fish
species and 11 bird species.
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Biodiversity includes:

Il. ecosystem diversity

C Variations in ecosystems within a given geographical location

DA B 10 A

N

3 14

These 3 ecosystems are characterized
by different landscapes, environmental
& climatic conditions resulting different
species composition (animals, plants),
etc.; for instance, Mangrove forest vs.
rain forest vs. rice fields.

Rain forest in Cardamom

: Mangrove ecosystem Tropical rice fields
mountain
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Biodiversity includes:

lil. genetic diversity

C Genetic diversity refers to the variation of

genes within a species

Genetic diversity defines the intra -variation within a species
of organism resulting different traits/appearances, behaviors,
etc.
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Spatial Patterns of Biodiversity
AND

Temporal Patterns of Biodiversity
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Number of species (in thousand)

0 1000 2000 3000 4000 5000 6 000 7000 8 000

Fungi Insects and myriapods

R Most organisms are small ( <5 cm)

Protoctista © Huge proportion of organism are unknown, especially

P:‘n':""""‘ the small ones (insects vs. vertebrates)

Molluscs ®
Crustaceans'
Vertebrates

B Named species ] Unnamed species (estimate)

2 Myriapods: centipedes and millipedes
b Arachnids

€ Algae, sime mokd, amoeboids, and other single-celied organisms (excluding bactena)

d Roundworms

€ Snails, clams, squids, octopuses, and kin

f Barnacles, copepods, crabs, lobsters, shrimgs, krill, and kin Source: Millennium Ecosystem Assessment
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Taxonomic o
_ _ : _ _ Taxonomic diversity
Documenting spatial patterns Functl_onal Dimension of  Functional diversity
in biodiversity is toughé Trophic = diversity Genetic diversity
Genetic Etc.
. . . . .etC
Taxonomic diversity is the best ]

known dimension

Poorly quantified

However, ¢é&.
Incomplete & Biased toward
species level, megafauna, _ _
temperate systems, interest el R T
P y ’ freshwater biota, plant &

of people invertebrates

Gaps of knowledge



@ Spatial Patterns of Biodiversity

Biogeographic realms are large spatial regions within which ecosystems

share a broadly.similar biota (organlgn_ . == =)
Nearctic o % r < Palearcti(g_ ' Hb - - _‘\' : ,_'::.: ¥ ™~
A wl L U i A
. \,( ~ ; " v' } l Oceanic
= - A, Y O
LF/ ﬁd." .. - 2N
- : ; 5 Indo-Malay \ '
g o
Oceanic ' ' Afrotropical .
& Neotropical Australasian _ A g
- Antarctic

The 8 Biogeographical Realms and 14 Biomes identified

Terrestrial biomes

Bl Tropical and sub-tropical moist broadleaf forests
] Tropical and sub-tropecal dry broadieaf forests
I Tropical and sub-tropecal conifercus forests
B Temperate broadieaf and mixed forests
B Temperate coniferous forests
[ Boreal forests / Taiga

Tundra

| Mediterranean forests. woodlands, and scrub

! Tropical and sub-tropical grassiands, savannas, and shrublands
[ Temperate grasslands. savannas, and shrublands
I Montane grasslands and shrublands
B Flooded grassiands and savannas
Bl Mangroves
Desenrts and Xeric shrublands Realm boundaries

Rock and ce Sowrce Millennium Ecosystem Assessment

Co-funded by the
Erasmus+ Programme
of the European Union

C Classification of realms

are based on unifying
features of geography and
fauna (animals) & flora
(plants).

Biomes are small
biogeographical units of
realms consisting of
similar biological
communities that are
formed in response to the
physical environment.
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Spatial Patterns of Biodiversity are characterized by:

A Hotspot zones of biodiversity,
A Biogeographical biomes,

A Biogeographic Realms,

A and Ecoregions

C Alarge proportion of the world g T W
biodiversity is concentrated in a small ~ Ned#apical region
part of the world (i.e. tropics)

C Mega biodiversity pools: Tropic (indo-

Oceani

Malay), Neotropic & Afrotropic . ° £ =¥
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EE_ Biomes and biogeographic realms provide

E— NS ‘ broad pictures of  the distribution of
—— functional diversity

N TN Montane grasslands and shrubuns " i
Tropical regions expose the highest biodiversity both by
species richness and family richness.

00 I NN Tomperate broadieaf and mixed forests
I N Fiooded grasslands and savannas
[ NI Tropical and sub-tropical coniferous forests
I - T g , and
I N 14angroves

A Species richness :
—— e Number of species
B Boreal forests / Taiga . ‘ species richness

I Tundra

s — Tropics Family richness:

[_family richness ) ke i st T T— Number of fam”y

e ————— Biodiversity hotspots

Temperate grasslands, savannas, and shrublands I R I —

Mediterranean forests, woodlands, and scrut [ N

e e e e Species abundance:

Flooded grasslands and savannas [N D

S e AR = Number of individuals

S per species

R ——

:M‘:m S e ‘ ————— L1 {ferent bar colors defined different  classes of animals (black-reptiles, brown-
S — ;:WSJ;; ""‘ : """5‘60 mammals, blue-birds, green-amphibians). Striped bars defined proportion of

=" ° endemic species (species occurred or found in a single geographic location)
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;/@ Fish of the Mekong
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A 850 freshwater fish species recorded
A About 1,100 fish species including coastal or marine visitors.

A A significant proportion of endemic fish species, approx.

Amazon
1217

Fish species richness of the top ten

rivers in the world
Snapshot of biodiversity
550 hotspot in the Tropical

Zaire

624 C:rlnnnn reglOn 6The Mekong
\ 438 R Chao River Basin (MRB)
N§1‘3g£n pgzaara nger Paraguay
257 “”‘Eng”
»ﬁ & ﬁ ‘)ﬁ Jﬁ S)ﬁ Valbo-Jorgensen et al. 2009
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;/@ Fish of the Mekong
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A 850 freshwater fish species recorded
A About 1,100 fish species including coastal or marine visitors.

A A significant proportion of endemic fish species, approx.

Number of Freshwater Specws / Square KM
. A T AR

] A_«Area Mekonp s the \onchnEh@fé.t

Snapshot of biodiversity

L ,\ hotspot in the Tropical
~-«'\5MJ,“.;.;.;_ .
(ef) .'.a.e-. o5 ' = ‘zkj'y“r,@»_ reglon 6 The Mekong
LM ';-.'»,'{]f;"\}' S '1 ] River Basin (M R B)

- Only French Gwana and Suriname have the .~

similar diversity to the Mekong region f"
[ Jsoo00s [  Jo.ooos1-o0.00100 [ Jo.o0101-0.00200 [ 0.00201 - 0.00400 [l > 0 00400 Va|bo_JorgenSen et al. 2009
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In agquatic ecosystem , diversity of organisms increase significantly from upstream to
downstream of the hydrol ogi cal S y s taedma , |

replacement & co -existence mechanisms to the environmental gradients

C Diversity of habitats increases diversity of organisms
C Patterns of diversity in aquatic ecosystems reflect diversity patterns in terrestrial ecosystems
B

A
Species richness vs. the
120 25 12 elevational gradient (A) in
.., = Total species 40 "-,.. . -
100 e, aavhiey o Non endemic species e Hlmalaya (terreStrlaI
8 Ty, 20 | 35 ’, :
J4 %ﬁg;s. a a Endemic species " ., ecosystem) and (B) in the
c B0 B % . » - c
£ AL o s 15 e %, Teesta river (aquatic
& - )
g 60 % *, ecosystem), Bangladesh
& . "-...~
ﬁ 40 = 15 .
- 10 bo
20
5 \\
0 0
] 700 1400 2100 2800 3500 0 500 1000 1500 2000 2500 3000

Elevation (m) Elevation (m) Bhatt et al. 2012, PLoS ONE
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Era | Period Epoch Age Patterns of biodiversity over time allow to
Quaternary P|°°Ce”e 001 va| approximately estimates the extinction rates :
t . .
Pl_e'sc’ce”e 1ema| how fast species have become extinct over
S i sma | geological time
o Miocene
) 24 Ma
&) Tertiary Oligocene
34 Ma
Eocene
55 Ma
Paleocene
65 Ma
Late
At Y 99 Ma
RN A P arly
‘\,:%\\ 144 Ma
> Late
;/,g( _ 159 Ma
A c | Middle
Wi -~ 180 Ma
\'\;”:\\>Il Early 206 Ma

Ma: Million years before present
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, PERIOD e rSity  over time  allow to
OUATERNARY end TERTIARY P s, dEates the extinction rates ;

have become extinct over
| JURASENG

W Triassc

RHIAR ] Geological
| B - timeline
VS
Dominant
fauna

::. ) .1:5':'3_— l‘}" m [¥ Ly
_MANIOHS OF YEARS AG0




