a0 (St 13wt il o g
ol S il (ol Gt 50
" el LA (8 el 5"

*daa ) agdaj .2

1 padlad)

G Bsmse e gl I il Aaliyg Al Jg aliee 5yl AplSud) oyl el
Lallal) Blon) 8 el asad e allall 3al) Y ool Las ccmlsall asaly slpanl) asalll e
Jsal) agad) 13 cellan) g allal) llliio s e 8y A€andl ylad) as3 oy clgd aua Jns
oo S et Bin ) (Sadl ph5id) plad o @l (el 3y ceali) dbae a8
ple el o ez Jlea) e %VT,Y a3 JSE Can ¢ jeme Bualig allall 5o (g5ise
z ) 3 Ry Sl g b5 el e e Al £55a) Jind jeas Cmpals oY 4 V0
LSV T il 8 ¢ aall LDl M) (g0 jeme 1) G Y @l gy ¢ Jalll @l
i e £ a3 a0 £ Gle Gl iyl dad iy AV )

= hr ole skl Lelals 13La) e Y ASand) golial) e (galial Sile el Bialy
G ¢ Sand) g hiaY) 3 5 Al ealiall aal e gLl ey il Jaseall d8lS
letaslias lajilsis lehliny lasas cVana (B iy g hiandll Ll Aol ey 2y
Ay Agglally Amganl) (gsinas Hhall AaS gl olie pailiad (& Sins comba¥l ALl
eyl B (s g L) (alily (alial sl 8 s (sl ey

Go gLl jualie danb Ll o leaead B ey ol G ASendl gofiall s
o el cililie e phall da daliys Fld) jealic 35030 Zag GpS dlle la
g e sle @il dland e B8 B G5t ) s W) DY) o) e S
Ot b gl aladin) Aag Lyl Gl iy selll Ve (mliaily apdall Gl
Y oo gl Liled gl it ) dlawl) e sl a5 il (alsal b

el S Rl — YIRS bl S sl saf ¥

1)



Ognndly S Suall g Al A3 ond) Aol

O smalll B a3 ) Gl ra i tunall Ralaill LyaaY) wi la (e
(Sandl g5 Alaad AAlidl Glogiall jean PA e pan B Saud) gl
leel) canlgll Clebay) want & clalfes ey Lol et ) Badliall Cligad) waaiy
IS A iy ey pealy sl et o G Gl deasiy il @il Julil
oo Sl gUadl oy disan dpha @l DA ASend) gl Gyt I Al e
SSY) a4 peas Galus (e %Y,V dinlie alis sodll < Abblae 4y o8 glly ¢ eae
omalie 3l assl wass e Galdl (R ¢ Sadl gl LAl dall) e deedle
Qi Axiiall clehaYly dilugll seang ¢ eae b Sandl gl dashia o Ll
Al Lyt

A lal) Sl giall ¢ Sondl £ 1)) ¢ ikl £ iall ¢ Agaliiall cilalg)

: dadial)

o Ja e tallall ssie o HLE Leaassly ZaalaV) 10 aal 0 Slan) ogal aa
Ao Al sl (4 Lo llall S LS i) Joall e 5SS (8 ehead) asall (aiis
g8 Bas i llg 3 Lasa ) 50l i anenll 0] alsally lalie e 3Mle el il
cOUandl bl e B A e Y anen Al o

il Joall daligy alldl Jso abiee lgingd Al 50l dulSud) 3oLl dasg

psal e Gallall o)y 28 ¢Galsall agaly shasll asalll jlanl b Sl g iy e sdle
506 Afand) yliadl) ax3 aly cdpalladl Glsal) A blend gl ) ol Lae @l
Alaal) 1) palas gost ) Jsall cagadl 13 c@llend) e allall bl 2 e
(Sand) gyl plai e dlld el My gasal e allall callall sl (SIl
daadlad) e ly3ll Al Aadiie ol G calladl ss st o D Tsad Gia i
0V,4 L dead a¥ 001 ale ol gsile Y4,V e gl dllend £ L) ofy 2@ (FAO)
aladl 8 Gl e allad) ) Jlaa) (e % 7,0 Jolay Lo gl a0V 0 bl gl il
(o gsle) 14, 8) aild

(1) Fisheries and Aquaculture statistics year Book, food and Agriculture
organization-united nation, 2015, available on line at http://www.fao.org,
accessed on, 1/11/2017.

)



s deed) g L3 ras D Sadl )l Lol Slagial)

) dsady talall saill CiYame e e (B Sandl g5l plad sa GSI N
S ezl g culeladl ul e cadle Joiy @S Jlsel e iy Apalea) daglaia
Ay & e ecnlaiiall sy g cillas s lanas Aypaly Clef 2 1) 1 e 4y Aalaiall Adaisl)
de oh VYevYas ) dead aYe et Lo gl 0AGE0Y e o) dlland 1) e
Al Al B el e a0 el ge %YTY sad Gl (Ko aYede
Sl g bl bl e o dalull A5l Jind peas paly (ol 10VAREY)
ol b £l 8 2

(o) Bl Y Ll V) gl dland e e ) 55l sall a2y
YEEYAL o) (o geme lyls cialys AV dlan) (e S ¢ WSY) A 35 Cam
sl e A Saall Gy dealpdly Mign chlle £ sad als Ay WYV E Gle ol
Bha da Laliyy Lalal Lupall slebar learaai oty oy s LSan golie oLt
oo Ales b Ua jela Lo g oD aally L)l olatly dejuy cmadll g latYls elsel)
Ay deyie t Jie yeae b ASad) gl o a2l (JY) Aapd) Zl) S Cua QY)Y
Jeet lgaila ) sl alsals Aaliall RSendl Geally cuadlhiS Aladlaey Sandl (ple
gl B ol daliy) 3aly) (e 30le cdobie Lawyl) Adadlae Baaall Guypuadl 3L8 dagydi jis
) palie o daliyy sl Al Cagylall el 5yl alai i) A (g Ayl

G G ¢ Sad) o bl Ll 8 i ) Aid) ealial) aal e ey Ll
LlaY Letaslias Lajilsy Ledaliiy lages ¥ ane Gy o y5adll Aadlall dlany) e s paad
A Baliyg o 3l iass (s el slae pailad (& s LS (paba¥) g 2l
sl maai A FLa) im0l eV sy Lslally Aageal) (s5iaes s
Ayl Bl Grhy gl sl

Aaliyy Fldl sealie 35080 da 58 Ale iled (e ASandl gl laal il
Ciaall Jood sedy 3L el Juad jsed b ecllawdl dghall cililliial g g )hall da
CRla da el dled (e S s G5 Aluall WLl DA Ga o 38 5)la)
sl Jomd joed DA saill ¥ ara (mlinily el giil) (i e sdle )all day

CL.LUj 3\.,,:-)\.;\ 5)L>;:.S\j CL.U?\ UJ:L RJ“}A_MJ\ BJ_JJ\ 3 ;L.\a:-?\j Qalall a.ia.LU ESJ—S‘U )L.G,:L\ (\)

AY VT OYV=YY o oY o) g pled Al sl e A9zl
(2) Pillay, T., and Kutty, M., Aquaculture principles and practices, second edition,
Blackwell publishing LTD, UK, 2005, p. 27.

{r)



Ognndly S Suall g Al A3 ond) Aol

By Anilly gl ol sba (pias 3 3l platial Aam dul) IS £y )l
Aol bl Celal LS ) e cagilly Lilgs golial) caiat ) @l e sl
aligg ool slae sasa aliatly cpudanels sl gred DA L) G das ¢ L))
Al s A

dle dbay Sl ghiay) plad 8 i) s aagl gl e W e sl
daadY) o L ey ¢ el Luge Lol lonsis DLt ol dalss Gy (Sl g )y 50,5
o Sad) gD G gpaill 3aEY) GiaT ) Calll e Cus (el Adulal
Aaliadl Cligeall aaaty ¢ Sandl )5 el TAL Gloidl juan DA e ¢ e
Aalud) gial Q8 lee ) sl cleha¥) aaat o Lol Ly Led e

s ABlud) clual
yilia ye 5l Byl Adyyhay g Sl g 1)) Jalias gl ) cluhall s
Gl Cisial ey ccund) 13 JladY re Gulads dpale 5ac B Ll (e Caaly) 200 S8
P b e ) claudal) oa
DA e cluy ()
Slo @) Cun el culal) I bl oda il ;¢ dgalat®l clulpy
plaainly lajshis leandi davy ¢ Sandl g )5l cles pial Al g5aal)
aaal Gl A 0 cluhall oda aal ey bVl Laliu) se LSl e
dgpad) A€l Lt 3 Seddl g i) e e Yoy e dieley
Al pan (A ASaud) @olhall Gladl AaliY) Blaall Guld daw e @3S, Al
nilae 3 Sendl g b5 @laladl ce Y OY e dl s el
Aabladll 3 Saudl )5 e Al gl e @Sy ally )
&bl & L) clalai) e (Y are Lle slallae sl 4y Ll

b (Bgiin pb erle gpal) RSl Bl (3 Sl gVl es ¢ eslerl ant Ol (V)
Y VY il Al — el Al el slasy)

b (Bpgiin b gl o) Blablng Secd) gl V) bl (e 39 AT (Y)
BY VY s Analer — el AUST— el sLasy)

s pb pnmele a3 Sacd el 3 LYl ololas! oldiie aal iy ()
AT € G Al — sl BRI - el slasYl

0/



s deed) g L3 ras D Sadl )l Lol Slagial)

(Sandl g 1)) Cle gy b LY apl e ) S5 ean b S

gl adat Gaay dpel Cilaaaa e ‘(\)e\’ N Eale gladll 0l desa Al

cSandl £ 13! Jlae b ol culall e canail il ¢ geme g3 S

Sendl £ 13 clabiail e (Y OV dle dile il Jles 555 Al

Lol Gailaall Ay e @3Sy ally iy sl dailaey dulnl diliieg

2 ilally Gl Sl 3Ly oY) Ay i ilaiall b G aiall Ao iyl
ASand) golhall Ol e (gabaiY)

S dglendly 4l Culgall ) labal) oda iyl ¢ Aderag 4 cluhn -

Alia Gluld eha) o clddl dSaull gl Al luln el e Gl

(3l S Ay Auaganll (sginas DAY Aas Aaliyg ol pailadl

53 (iany dangiay Sl il 5 LiliasS Lol f3al) olae (e i pans

al Gos cuad) 13 alaY Apale 30l lgaaiinly AY) Gl il el

D) el Bla Aapy s e «(Heinz and Eric, 1993) 4o @ clulyall 038

@ el Dgi g 0e g V) e Al sl celsel) B as Gub oo

Bha Ay elsell B A Gn Laysi Al Ciliasiy Ayl sasiall LY

Al g lall olae 8 Aapy i e (()(Kapetsky, 1994) duby (Dol

e m G b sy Alue Ay o cdasl Al Lagdl 3l

5l Alslae il G Caaliy llens i) L8l g5l olie (pe die s s

Harvey, ) dubay cslsedl sha Ao P e &Sl g)lall olia B Ay

355 el s Ay Jlooebed Bha dap LiE e 2011

ed (Bygdin pE o)) (pae 3 gw\ Ehpe V) olai an dees wlsds Oladll Fsd dast (V)
YN E gt sl — R AL - ) ey gl LY
Bypdin pb piearle dialal) dilaie £l56 Kol phma¥l Sbslas) e sl Jla 3y00 (Y)
NARRR (3B dealsr — el ST — gcb)\ sla:3Yyl e
(3) Heinz, G., and Eric, B., Stream temperature estimation from air temperature, water
resources bulletin, Vol. 29, No. 1, American water resources Association, 1993.
(4) Kapetsky, J., Astrategic assessment of warm-water fish farming potential in Africa,
cifa technical paper 27, FAO fishery resources and Environment Division, 1994.
(5) Harvey, R., et al., the influence of air temperature on water temperature and

concentration of dissolved oxygen in new found land rivers, Canadian water
resources journal, Vol. 36, No. 2, Canadian water resources association, 2011.

ey



Ognndly S Suall g Al A3 ond) Aol

6 Aualigy 0l Ao Adlaie Hledl e Auhal) ol (Ol sy

oalsal sl pha Ay ns e ((Shakir, 2013) 4y celall 3lya 4y,
o gl gy 8 Al il colsgl) B Ay (e A Sad) ¢ )5
S Aa On by Afliaa) i alae Laliind ) cualdy ccils 4l lgalia dakic
Sl @58 s ()(Sallam and Elsayed, 2015) dushs col) s day5 5 5gll
oo aiload (s Aliise laieS L) Aysha s yadl Aoy (e AR s
Lyl (alladll (s e (VTadros, et al,, 2015) Ay cddyiall 5ymy
B daps Al ¢ puadd sl Jledll Jalid) 8 s gial s d) slal ddbasl
oSl (e Biaall Agdaliad) At & cyglally da glally i) emnsY) A o L)
o e lie Bia Ay 5l LS e ()(Yiannis, 2016) Ly casludl )
Alaall Ayl el a8 dibaany) ¥ aladl Aoy olsell 3)ha dapy JA
Leale A flag Al Alia 2 n) Cillane 4] oty chibiud (8 50 £V Lo
Luhas eelogdl B Aans e Lall Bha days (i Jagyd Aalas i ) calsg
e e Y Ay oLl syha dag il e ()(Bl-Damhogy, 2017)
g oo Andhadl o) o Glie pes ol g oyl Byaa (grend)
e Lebha Ao (el Leldaty dpmd) Ciging Jlad o Gepe Ailide adlsa
Lemand 4gbli)) ABle slag) (A e lall lha dapal Jlaall 2ajll (0 Cialdl Sliily

Gl dladlae (d elsell Bl A e

(1) Shakir, A., Estimation of surface water temperature in small recharge pond from
air temperature, Indian journal of soil conservation, Vol. 41, No. 1, 2013.
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humidity as in depended variable and selected water quality parameters in lake
manzala-Egypt, Ain shams Engineering journal, article in press (2015),
available on line at http://www.Science direct.com, accessed on, 5/12/2017.

(3) Tadros, A., et al., Comparative study of some physic-chemical parameters along
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2015.
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(5) El-Damhogy, K., et al., Impact of water temperature and salinity of the distribution
and abundance of shrimp (crustacean:decapeda)at lake burullus, Egypt, International
Journal of Ecotoxicology and Ecobiology, Vol. 2, Issue 1, 2017.
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Ainshams uni.,Vol. 17, No. 4, 2013, p. 14.
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plant farming, op.cit., p. 109.
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The Climatic Requirements of Fish Farming in Egypt
With Application to the Kafr EI-Sheikh Governorate
" Study in Applied Climatology "

ABSTRACT

The large population increase in most of the world countries especially the
poor, has led to an unprecedented rise in the prices of red meat and poultry meat,
which has led to an increase in the demand for fish meat in world markets as a
healthy alternative. Fisheries are no longer able to meet the world's requirements
for fish. Countries have tended to diversify their sources of production. This has
been reflected in the fish farming sector, which has grown significantly in the
world, especially in Egypt, where it achieved for 76.2% of Egypt's total fish
production in 2015. Egypt is ranked seventh in the world aquaculture and the
third in Tilapia production, Nevertheless Egypt's production of fish not enough
to domestic consumption, the self-sufficiency ratio amount to 87%, and value of
fish imports in 2014 about 4 billion pounds.

To achieve the highest economic return from fish farms, it must be
established and managed in a scientific method that respects all environmental
controls. The climate is one of the most important environmental factors
affecting fish farming. It determines the quality of fish suitable for culture and
affects their growth rates, activity, breeding and resistance to disease, affects the
characteristics of farm water such as temperature, acidity, alkalinity and
dissolved oxygen, and affects the design of ponds and cages of culture and farm
management methods.

Fish farms whose design or management have not been taken into
consideration suffer from significant financial losses as a result of the abnormalities
of climatic elements, especially the temperature of fish requirements, often leading
to the death of a large proportion of farm fishes, Low rates of growth and high costs
of farming as a result of the use of fuel to heat the water of farms, and may be forced
to dry the farms altogether and stop production.

The researcher sought to achieve maximum benefit of the fish culture in
Egypt by limiting the climatic Requirements of the fish farming process,
identifying the climatic constraints temporal and spatial, then determining the
procedures to be followed to reduce its negative effects. The researcher reached
that months July, August, December and January are the most common months
of the year during which fish farms are exposed to deadly heat waves. The
northern sector of Egypt, which Kafr El Sheikh governorate is located in it, and
amount to 13.7% of the Egypt area, is the most climatically appropriate for fish
farming, The researcher was able to identify the impacts of the climate elements
on the fish farming system in Egypt and to limit the means and procedures used
to reduce their negative effects.

Key Words: Climatic Requirements - Fish Farming — Climatology.
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