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Climate Change & Biodiversity Conservation in Egypt
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For the celebration of International Environmental Day 2007, focused on the issue of
-climate change-, the Ministry of Environmental Affairs has the honor to introduce

this simple study to clarify the effects of climate change together with some other
threats such as overgrazing and harvesting plants for medicinal uses. To what extent
will this affect the desert habitats of Egypt such as Saint Katherine Protected Area?
And how do they threaten the existence of one of the most endangered butterflies
in the world, the Sinai Baton Blue, the world’s smallest butterfly which only lives in
Saint Catherine

Protected Area?

The Ministry aims to release more such scientific products for children, young
people, scientists and decision makers in suitable format. This story is also in the
form of children stories for two different age levels, and a claymation movie, besides

the present booklet in your hands.
E.ng.-"' Mnged Gznrgz
h'iil\i:i‘l‘l'l-‘ nf 51‘:.1‘11 = ar
Environmental Affairs
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- The world is getting warmer very rapidly
Ower the last 10,000 years, the climate in Egypt has changed many times.
The averall trand has been a change from wet to increasingly dry conditions,
resulting in the very arid climate of modarn Egypl. You can sea this in the water
levals in Lake Qarun, which declined until the Pharaonic pariod. Then the lake
was artificially refilled by canals until the collapse of Rome, when the lake
began drying up again. Now we must add in human-induced climate change.
What will happen as the world gets rapidly warmer 7
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Thagp graphs aRow some of the evidersts that dimate ﬂ'-t-!nﬂ
is Fappening. The annual temperatures ane plotted relative o : : . .
P .,..-,.;g;,,w period 1961-1990 [11 i The graph shows how the word is warming up. This warming started about

1800, and is almos! cartainly caused by the scale of human indusinial activity
gy Lo o Sl el 2kl R gy bl e throughout the world. The climate models of the world's top dimate scientists,
S S B et i e e Bl e Sy reporting to the Intergovernmental Panel on Climate Change, show thal across
S B e e gy M R W s L BRRL Bt Africa the climate will change considerably. Africa is the continent that has
O [ 1] 0Fees =W bl o B gl el gl 3 00 contributed least to human-induced climate change, but will suffer more than

e, ather continants.
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' What will happen in Egypt?

The climate models for Africa show that some paris

{tropics and Ethiopia) will get more rainfall. Egypt Plirges of % change Wi of % charegs

and Sudan are predicted to get hotter. The net result T A O e L
on the flow of the Nile will be no change, Since there Temperature Rainfall

will be more rain, but mare evaporation, 5,0l A g2 laa¥l 3uas
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However, the melting of the icecaps will raise the sea
level of the Mediterranean by between 10 and 80 cm,
bul most likely by almost 50 cm. This will have

a dramatic impact on Egypl's coastline, causing great
losses of agricultural land,.and affecting major cities
{Alexandria, Port Said, etc) and millions of people.s
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" | Mountain-top islands in the sky

The impact of global warming on wildlife is relatively simple, As the earth warms, species tend to move o cooler climates
gither towards the Poles or up mouniains, However, the appropriate habital is not necessarily available and this can cause
extinction and big preblems for conservation. Basically, in terms of the climate, moving a few metres higher in allitude is the
equivalent of moving latitudinally very large distances towards the Poles, Thus where there are mountains, wildlife is expected
to move up the mountaing, This causes isclated leading to islands of paricular communities., +
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Exactly this process has happened to the highest mountains in Egypt.
contained within the huge volcanically-formed Ring Dyke around

&1 Katherine - a structure easily visible from space. This area is very
special geologically, biclogically and culturally. Itis a sacred place for
three of the great religions of the world. It contains the world’s oldest
monastery that has continuously functioned since its inception

in 580 AD - the Monastery of 5t Katherine. lis importance has been
recognised nationally by the Ministry of Environmental Affairs declaring
it @ Protected Area in 1986, and internationally by UNESCO declaring
the entire Ring Dyke area as a World Heritage Site in 2002,

Many species of animals and plants have been marooned on these
mountain-tops by increasingly arid conditions over the last 10,000 years.
As the world continues to warm with human-induced climate change,
there is a risk that these habitats will disappear for ever,
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' | The Sinai Baton Blue :
the world's smallest butterfly

We would like to introduce ona of these
beautiful creatures to you, the Sinai Balon
Blue butterfly, with a good claim 1o be the
world's smallest bulleriy. It i absolutely liny !

Males are quile a bil smaller than lamales:
the smallest of the males has wings only just
aver B mm long.

Eggs are laid and the calerpillars fead only on
the flowers and buds of one plant, the Sinai
Thyme [ Thymus decussalus), This is anolhar
spacias that only occurs on the lops of the
highast mounlains in the Bing Dyke of South
Sinai.

Sinai Thyme grows in patches of various
sizes only on mountaing near the town of 5t
Kathenne, and one other place in the world -
the neighbouring mountains of the Hejaz in
Saudi Arabia
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I The role of ants

In 2004, Mike James found thal Sinai Balon Blue butterflies could
breed successfully on some, but not all of the thyme plants. On
other plants, the caterpillars do not survive 1o become adults, Why?

He found that the success of breeding depended on the distribution
of two species of ant thal also live on the thyme. Successful
emergence of adull butterflies is associated with one ant species,
whilst failure is associaled with a different ant species.

In fact, one ant (Lepisiola) protects the larvae because they give it
some kind of sugary substance which it likes. In contrast, the olher
ant (Cremalogasier) eats larvae as food,
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Campelitive Displacement?
| The butterfly needs ants
Some kind of interaction between the ants makes it impossible for = -~
them to live together under a single plant. and therefore one ant
(Lepisiola) prolects the caterpillars from the other ant '
[Crematogaster). The food web containing the butterly is
therefore extremely important to its survival. 15 Appeasement Predation
o S \ ( e
Caterpillar
{Sinai Bafon Blue)
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" The butterfly is a weak flier

Adult butterflies are extremely poor fliers, rarely moving more than 100 m from where they emerged. Thus most individuals never
lsave their natal patch of thyme, and rarely move between patches of thyme. The butterfly population on each patch can die out for
all sorts of reasons, but the larger the population, the less likely this is to happen. If extinction of a population happens, it can only
be re-astablished by colonisation from another patch. Because of their poor flight, the further away the patch is, the harder and
tharefore less likely the recolonisation will be. Thus two main factors affect the likelihood of long-term survival: patch areas
(affecting population size; larger populations are less likaly to go extinct), and distances between patches (influsncing how easy it is
to racolonise a patch). This means that there is a real risk that the entire known world population of the Sinai Baton Blue butterfly
could become extingt within a very short time.
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| Extinction risks to the Sinai Baton Blue

& Global warming & normal year-lo-year climate vanation
® Grazing intensity

¢ Ovar-collection of thyme for medicinal purposes

We can use a computer model to explore the probability of
different oulcomes for the network of butterfly populations
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Global warming & climate variation

A hotter and doer climate leads to suitable habitat patches
of Sinai Thyme moving highar up the mountam and their
total area getting smallar.

Thera 15 year-io-year chimate varation as well. A dry year
can raduce plant flowearnng by 40% or mona, enhancing tha
risk of axtinction. South Sinai currently suffering from

15 yeasr of ongaing drought
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| Grazing pressure

An Immediabe threat to the butterfly’s habitat Is grazing
pressure and this depends on altitude and distance from
selilements. Grazing reduces the sizes of paiches of Sinal
Thyme, and therefore reduces the available habitat for the
butterfly. The rangers of the St Katherine Protectorate have
carried oul a wonderful study of the patterns of grazing
around the lown. They attached GPS loggers o goats, and
ihen allowed them 1o go with their herds in their normal
pattern, providing positions every few minules.

The results showed ihat grazing intensily depends on
altitude. The higher wadis are grazed less. Each village has
ils own area of grazing, and each family's goals graze in a
shightly different place. Thus grazing pressure is lower,
further away from the villages.

i) dmplnp Ll LI 8y ey R
o Bl Aaliaal ALK B paaMp o
Tha awvirall pattecn of grasing prasies

ot 2ats [

Sl N gl Cilaanl O LS 4 Rgyps Bpgeay eslad Aggds Baks e )
A LS LN ans gl iy - e Bl e By B 05
il A b i) s 08 0 Rty I A TLaZENy . g 5 puil
Bl S 10 Sus ) oy 08 Sl dige g e 0 JIES e oy 516
e e Wiyl Sl Kby g fad el o S0 e e GPS
JEdy el Al a Tl Gelll S el @ 4 a pally Jghall o glain
ABLE g G R Shags a3l (| 00 ads B W Lol e asda
Il iy udale Ao sl o i

o B eI WIS o g e 5 i e S 6 £ Y
- dkald pall SSLaHN

Wl G e e padi By i ) 5 e s gl Adas 15 e daldl
g A0 g Liday LS ail madghl ey . Wb AkiThis oS0ed B Alile JS plidl
[7]. o adtS S0 LalS




| Over-collection for medicinal purposes ol e 1 2t sttt mandt [
Like many of the plants in Sinai, thyme contains essential RS- PSP PR AL JE TR T O TCT - IR TP JCT I P L [CH TR, 0y
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usad these p'lEntﬁ fnr milllania in their iradifional medicinas. m il X wb ER | e o m w. Lia 3 i 3
. * s B Y | dail gl o oay
Modern industrial uses require large amounts of matarial, = e .
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. Interactions between threats :

global warming and grazing

We can use a compuler model to explore the relationship
betwean global warming, grazing and over-collection. This
graph explores the relationship between global warming
and grazing, derived from the computer model.

The zero on the axis indicates the present-day levels, and
therafore each axis indicates gradually increasing impact
relalive to now. The lines give contours of extinclion risk,
and wa have colour-coded it as well to make il clear: the
redder the region, the greater the risk of extinction.

From the graph il is clear that at the moment, with just
curreni year-lo-year variation in weather, and currant levels
of grazing, there is essentially no risk of

extinction 1o the butterfly.

Bul as global warming increases, 5o the axtinction risk
increases. Al a certain point, the risk increases very
rapidly - essentially there is a threshold of global warming
above which the bulterfly is very likely to become extincl.

Similarly with grazing pressure - if grazing pressure
increases, then the extinclion risk increases as wall. Again,
{here is a threshold above which the extinclion risk
increases very quickly. Furthermore, as is indicated by the
cuning confours, these two processes interact - they affect
each other's impaci.

Under reasonable predictions of the extent of global
warming over the nexi century, the bulterfly is at a
considerable risk of extinclion. 7
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| Climate change,

grazing and over-collection

This graph shows the relationship between over-collecting
of planis and global warming. Over-collecting is modelled
as the complete loss of single, particular patches of thyme
during any one fime period.

At any sef level of global warming, the model shows that no
single patch is critical to the survival of the whole
metapopulation, 5o the fulure loss of any one patch doesn’t
matter (with respect to global warming, anyway). There is
no interaction {graph not shown).

However, when over-collection is combined with

changing grazing pressure, two particular paiches (labelled
A and B) are much more important to the survival of the
metapopulation than the other palches. When gither of
these is lost, then there is a substanlial increase in the
extinclion risk if grazing increases (i.e. the colours move
down in the graph), These two processes (grazing and
over-collection) interact - one influences the impact of the
other.

Therefore certain patches are crucial io the long-term survival
of the butlerfly, and must be protected from over-collection for
medicing. 7}
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.'Iﬁl'hat can be done ?

Global climate change can only be tackled by Governmenis
acling logether, but every individual can make a contribution by
using resources in a more sustainable way, We can use our
cars and air-conditioning bess, for example,

The threat from over-grazing has already been tackled by the
Sinai Bedouin. Traditionally they used to declare certain areas
as helf, areas where no grazing was allowed, in order that the
vegetation could recover. The St Katherine Protectorate and
the Gebaliva Bedouin have together agreed to declare the
main area on Safzafa as a helf area, and nol to graze there.
This practice should be encouraged, mainiained and exiended
to olher areas.

The problem of over-collection of thyme can be sobved by
growing Sinai Thyme artificially in order io supply the demand
for medicinal uses.

Everyone can help 1o make sure that we, the public, are aware
about the impact of climate change and other threals on
Egypl's wildhife.
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' Summary

The Sinai Baton Blue is a beautiful and unique creature, the
smallesl butterly in the Word. Egypt has the only
populations in the world, living just in a tiny area around Mt
Sinai. It feeds only on an endangered plant, the Sinai Thyme.
It iz yulnerable to three major threats

* global warming
* over-grazing
& gyver-collecting of the food-plant

If increases in these impacts are not prevented, this unique
butterfly could be extinct within a few decades.
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s Egypt’s wildlife 1s beautiful. #'-

2 "‘1 L y Eg}-'pr’s wildlife 1s under threat, and needs protection
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