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* Credit Suisse Group is a Switzerland-based multinational financial services holding company, headquartered in Zirich that

operates the Credit Suisse Bank and other financial services investments. The company is organized as a stock corporation with
four divisions: Investment Banking, Private Banking, Asset Management, and a Shared Services Group that provides marketing
and support to the other three divisions.
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Ottawa continues to embrace the widespread use of round up on Canadian farms by letting corporate seduction trump scientific
evidence. By Larry Powell, Page Yo
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* Expansion in the area of land used to cultivated food crops between Y4+ and Y+ \+: \Y7.

* Increase in world agricultural productivity during the same period: YO«-Y« 7.
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* Extent of total cultivated land (rainfed + irrigated) in Y4#\: V¥ billion hectares
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« Extent of total cultivated land (rainfed + irrigated) in Y+ +#: V.0 billion hectares
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* Cultivated area where irrigation was practiced in Y4%: \Y4 million hectares
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* Cultivated area where irrigation was practiced in Y+ +#: Y+\ million hectares
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 Average number of hectares of cultivated area needed to feed one person in Y47): +,¥0 ha
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» Average number of hectares of cultivated area needed to feed one person in Y++#: + YY ha
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* Total world land area suitable for cropping: ¥.¥ billion hectares
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* Percent of the total world cultivated area that is rainfed: A+7/ (V,Y billion ha)
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* Total land area currently being cultivated: ,# billion hectares of which Y+7. (+ ¥ billion ha) is on
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marginally suitable lands

* Share of world land sources that are degraded: Yo/.

* Share that are moderately degraded: A/. /
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* Share that are improving: \+7/.
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* Percentage of all water withdrawn from aquifers, streams and lakes by agriculture: V+7.
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Percent of total world crop production produced by rainfed agriculture systems: #+7.
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* Amount by which irrigation typically improves farm yields: Double
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* Volume of rainfed cereal yields in the developing world, on average: \,0 tonnes/hectare
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» Number of countries that are withdrawing Y+ 7. of their water resources annual, indicating substantial

* Cultivated land per capita in countries Low income: +,\V ha/per capita
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Medium-income: +.YY ha/per capita
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High-income: + .YV ha/per capita
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* The average availability of cultivated land per capita in low-income countries is less than half that of
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* High-income countries, as a group, cultivate more than twice the land area per capita (+,YV ha) than
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either middle income (+,YY ha) or low income (.+\V ha) countries.
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Fast facts: The State of the World’s Land and Water Resources United Nations Food and Agriculture Organization: >l
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Fig. 11 Stability test of a gravity or bulk dam by qra_phical
method. Pressure curve (R) passes precisely through the
middle third of the base. {Source: Gulcur, 1980)
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Figure 8a - Revised volume of earthworks (method 1)

s=slopes(1.5+1.5 =3m

V= 0.575 3+ u.gu] = 5345 m!
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Table 2 Approximate reservoir capacities (in m?)
Reservoir Depth of water at deepest point
arca (ha)

1 m 1.5 m 2m 25m Im 35m 4m
1 3333 5000 f bbb 8333 10 000 11 Bhé 13 333
2 b bbb 10 000 13 333 16 Gib 20 000 23 333 26 Bbh
3 10 000 15 000 20 000 25 000 30 000 35 000 40 000
4 13 333 20 000 26 bbb 33 333 40 000 46 Bhb 53 333
5 16 Bhé 25 000 33 333 41 Bhb 50 000 58 333 iy Bbi
3 20 000 30 000 40 000 50 000 &0 000 70 000 20 000
7 23333 35 000 46 Biho 58 333 70 000 81 BhG 93 333
# 2h bbb 40 000 53 333 b Bhb B0 000 93 333 106 &6
9 30 000 45 000 60 000 75 000 ‘90 000 105 D00 120 000
10 33333 50 000 ity b6 B3 333 100 000 116 Aibb 133 333
20 fibh Bhb 100 000 133 333 166 bib 200 000 233 333 26 BibE
30 100 000 150 000 200 000 250 000 300 000 350 000 400 000
40 133 333 200 000 2hb GH6 333 333 400 000 i HhHG 533 333
50 166 66 250 000 333 333 416 bbb 500 000 583 333 fih G

Depth of water at deepest point
45 m 475 m 5m 5.25 m 55m 575 m G m
1 15 000 15 B33 16 Bh6 17 500 18 333 19 166 20000
2 30000 31 bbb 33 333 35 000 36 bbb 38 333 40 000
3 45 000 47 500 50 000 52 500 55 000 57 500 60 000
4 &0 000 63 333 ity Bihb 70 000 73333 76 Bhb B0 000
5 75 000 79 16& B3 333 87 500 91 Abb 95 333 100 000
[ 90 000 95 000 100 000 105 Q00 110000 115 000 120000
7 105 000 110 833 116 Gibb 122 500 128 333 134 166 140 000
A 120 000 126 &b 133 333 140 000 146 Aih 153 333 160 000
9 135 000 142 500 150 000 157 500 165 000 172 500 180 000
10 150 000 158 333 16y GG 175 000 183 333 191 Abé 200 000
20 300 000 316 G 333 333 350 000 b Gih 383 333 400 000
30 450 000 475 000 500 000 525 000 550 000 575 000 600 000
40 &00 000 633 333 Ghb GH6 700 000 733 333 T bk 200 000
50 750 000 791 G £33 333 875 000 G16 Gib 958 333 1000 000
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He has over forty years of experience as an engineer and has written extensively on farm dams, soil conservation,
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involved in the licensing and regulating of small dams in Melbourne Australia, CRC press, ISBN aVA,+ ¥10,#Y\) -
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World Commission on Dams- ™

The World Commission on Dams (WCD) existed between April Y44y and Y.+, to research the environmental, social and

economic impacts of the development of large dams globally. The self-styled WCD consisted of members of civil society,
academia, the private sector, professional associations and one government representative
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also known as the . the Convention on International Trade in Endangered Species of Wild Fauna and Flora- CITES

Washington Convention) is a multilateral treaty to protect endangered plants and animals. It was drafted as a result of a resolution
adopted in Y45y at a meeting of members of the International Union for Conservation of Nature (IUCN). The convention was

opened for signature in Yavy. and CITES entered into force on \ July \Vavo. Its aim is to ensure that international trade in

specimens of wild animals and plants does not threaten the survival of the species in the wild, and it accords varying degrees of
protection to more than Yo.. « « species of animals and plants. In order to ensure that the General Agreement on Tariffs and Trade

(GATT) was not violated, the Secretariat of GATT was consulted during the drafting process. Babylon dictionary
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* NOP = Communications protocol

POPS = Persistent organic pollutants (POPs)- **

organic compounds that are resistant to environmental degradation through chemical, biological, and photolytic processes.
Because of their persistence, POPs bioaccumulate with potential significant impacts on human health and the environment. The
effect of POPs on human and environmental health was discussed, with intention to eliminate or severely restrict their

production, by the international community at the Stockholm Convention on Persistent Organic Pollutants in v+ +\
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Transboundary pollution is the pollution that originates in one country but is able to cause damage in another country's - ™

environment, by crossing borders through pathways like water or air. Pollution can be transported across hundreds and even
thousands of kilometers
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(GEF) unites \AY countries in partnership with international institutions, civil society organizations (CSOs), and the private

sector to address global environmental issues while supporting national sustainable development initiatives. Today the GEF is the
largest public funder of projects to improve the largest public funder of projects to improve the global environment. An
independently operating financial organization, the GEF provides grants for projects related to biodiversity, climate change,

international waters, land degradation, the ozone layer, and persistent organic pollutants
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™ The Convention on Wetlands is an intergovernmental treaty adopted on Y February Y4v\ in the Iranian city of Ramsar, on the
southern shore of the Caspian Sea. Thus, though nowadays the name of the Convention is usually written "Convention on
Wetlands (Ramsar, Iran, Yav\)", it has come to be known popularly as the "Ramsar Convention". Ramsar is the first of the

modern global intergovernmental treaties on the conservation and sustainable use of natural resources, but, compared with more
recent ones, its provisions are relatively straightforward and general. Over the years, the Conference of the Contracting Parties
has further developed and interpreted the basic tenets of the treaty text and succeeded in keeping the work of the Convention

abreast of changing world perceptions, priorities, and trends in environmental thinking
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Wetlands are valuable to different people for different reasons. Some prize wetlands for the rich wildlife and fish resources -™

found there. Others see wetlands as important areas for sediment retention, ground water recharge and flood /
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The River Tay and its Floodplain

Flood plain zoning

+ Local authorities and the
national government
introduce policies to control
urban development close to
or on the floodplain. This
reduces the chance of
flooding and the risk of
damage to property.

- There can be resistance to
development restrictions in
areas where there is a
shortage of housing.

- Enforcing planning
regulations and controls may | - =
be harder in LEDCs. el et B el

K55l pslas / pdhew Ciis 003 OB 2 il VY sas

AA



'.,," e S - 12
PR e T

o5l o Ol gl 035 Jow ok 4 Slu,y sl sq,.éfﬂﬁj ol o lle 3 5,90 pl 5 i 3l edile L}.EL)UT\"Y ﬂ%
AYAY ol 51350 Y2 45 05l fow ool o JLES L Lasy 5o 4 Loty ann BL3 1ol 5 5505 aslsl 43

ﬁp—:i*-JJK-?x?"l%)fJ@gﬁﬁU&“W‘

LS oy axida}obﬂjp ol bl 3l olaes bLlely 5 G asdS 55, SO @5};\){:@;\;)@| 4oyl e

S 51 s il odd Joos gl et 5053 S8 U GBI I BT slabis; G 0556 lal glag 1 350

VA (38 Jled S 53 Bl 55 4l Dol (B8 Dl 2§ g esle i S50 0 4B 4 el -
oM Hpame 5 pd e et S 51 E QBA})lewlgTQlﬂﬁ.w\&JV“' 6‘)\};}@6\?}&)1[{&“}56‘;}@
))b})@d‘.w‘gu.\aﬁ}gl{r_ﬁj%;GJJISjgﬁchd)lJigcwb)'Lﬁuéfg}i.ﬁjd)l}.aﬁ‘Qw‘WL%‘QQF
C kil ¢ JSU B e 5 GUIS Gl 4G G e BB e B3 Ean s S 68 S8 50wl als dols e b S Y
wé«:il(?"cdlﬂl L;’.L..'elj""' &AJ.B)‘C,W«\ AJ.&)}.E..AA.:JQJ\]AJDT;J} LS"\K)LI‘HJ a};MdJLA‘J‘J 834@)54&40)) rUﬁ.M..r

)(Cﬂ\eéléaﬁﬁéjg‘)ﬁ&bﬁL_vnﬁwv'jﬂ)
K A4



Output

Physical parameters or

numerical coefficients

s = —
Physical equations or —/\
assumed equations

> f

Figure 1.1:

=

Nature of a physical system with input and output
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Slsles sl sy oslis Consultations  on  consequences of  drought -

Representatives of the federal government and the federal states are discussing the situation of farmers in Berlin in view of the
drought in Germany this Tuesday. The meeting was initiated by Federal Minister of Agriculture Julia Kléckner. She wants to
report in the Cabinet on the effects of the ongoing heatwave on Wednesday. The German Farmers Association demands state aid
of one billion euros. For relief measures in extreme weather events in the Federal Republic of the Lander are responsible for

damages of national proportions but can also jump in the federal government. disputed. Deutsche welle
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If the millions of women who haul
water long distances had a faucet by their door,
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The Anglo-Persian Oil Company (APOC) was an English company founded in V4.4 following the discovery of a large oil -"'
field in Masjed Soleiman, Iran. It was the first company to extract petroleum from Iran. In yavo APOC was renamed the Anglo-

Iranian Oil Company (AIOC) and in V40¥ it became the British Petroleum Company (BP), one of the antecedents of the

modern BP plc.

In Y4+ William Knox D'Arcy, a millionaire London socialite, negotiated an oil concession with Mozaffar al-Din Shah
Qajar of Persia. He assumed exclusive rights to prospect for oil for ¢+ years in a vast tract of territory including most of Iran. In
exchange the Shah received OY-.++ (0) A million today[}]), an equal amount in shares of D'Arcy's company, and a promise of
35 i Sy Oldes (S 3 e VA Jlo 53 S Col Sl 0S8 S Sl S s oS 7 9 T 9 of future profits.m/
L PR P RGOV P £ 1AY0 Jlo s e sl <S8 ol Ol pl 55 Sk ediS il S8 Gl ol S el 0l Olesls dos
35853 pgdes e pusls nSU Ll s VAN dle 5o (50 psd s it cth) ol p o 1 A S 0 oL 4 140Y L s 5ol b s
s e 53 Il Pr e | S S (g haml e sl sl plal S ol ) i b ks st 555 o)ls 1 (s e She 0
Sl e 5 (U5 O gekes) A 50 a0l (B30 a) Ly Toyoee s ol blis 55 .08 5 edge a1y bl 5l mens (25 pzmes 0Ll S 5

>j\>,;4.3;\|).1\;,l}>4.3_x&¢;ﬂ);,SJ..Z:),..;)'\,\.;):\f‘L?J..Zu,\p}ju)s;ﬁ.él.usb‘f)l;;,sj;rL@..ﬂ)a


http://en.wikipedia.org/wiki/Oil_field
http://en.wikipedia.org/wiki/Oil_field
http://en.wikipedia.org/wiki/Iran
http://en.wikipedia.org/wiki/Petroleum
http://en.wikipedia.org/wiki/Iran
http://en.wikipedia.org/wiki/Masjed_Soleiman
http://en.wikipedia.org/wiki/BP
http://en.wikipedia.org/wiki/Mozaffar_al-Din_Shah_Qajar
http://en.wikipedia.org/wiki/Mozaffar_al-Din_Shah_Qajar
http://en.wikipedia.org/wiki/D%27Arcy_Concession
http://en.wikipedia.org/wiki/London
http://en.wikipedia.org/wiki/William_Knox_D%27Arcy
http://en.wikipedia.org/wiki/Persian_Empire
http://en.wikipedia.org/wiki/Anglo-Persian_Oil_Company#cite_note-inflation-UK-1
http://en.wikipedia.org/wiki/Anglo-Persian_Oil_Company#cite_note-bio-3
http://en.wikipedia.org/wiki/Anglo-Persian_Oil_Company#cite_note-2
http://en.wikipedia.org/wiki/Anglo-Persian_Oil_Company#cite_note-2

S s Sl sl Gas aSGshy A8 S Sl 168 Sl altss,  WYAY Jle 5ol 55 el sls S LS s34
Sl O ) Ay or e S 05S) Adgr o e Sl 0T s 4 xS Jl e B oS B ph Cks 55 el

08 (Lo
L e e YO b 0581 dowy o s (520 7 3 B Jlas oS Olghosl Ol 3 s (sla sl Gos aSOT S35 4 oY

ey Sl U S e

Jgijb)‘wa/ou‘}stoLi‘ &:»*:"J‘f‘)‘uﬂi})}’d‘wdlﬁ)‘)Jd‘j)SJ‘&wYl?ﬁjﬁﬁj

s o ol st |y 558 AL VL Blta g, (e s Ol ) 45 S g et 5 05 5l ey 1at S &l

03 48 sptee (S 655, (slite e ¢ 4B S aniiz s Kiglg Jm 3 e S15 Jlr ade 5l S 08 asls Sl as S s,
Sbt ko5 5l e e 255 (o 0 dual o jan Ol d 5 3l lgilinl 55 5 CLLLE plo oliile S 5 Oldes sl
el Olea 51 aSsb 4 ey g 1y Ol gy BBl 355 a5 S Vb e ol 3350 o b OF Sl 4 S ply Ol
3l o s 1y ol (213 (Bl 355 s sk 53 5350 o 5 Ol Ol sy O 4 Slal

g adins B ol sloatli e 553 o ol wliallpn SV 528 ot andlo Sl g 31 g o ol (535
sl p S oS 5l A S sy ww S el Jobsr 5 SlallS s 03 OISKES o e 34, Sl MLke S5 4 s S
S 3 J55 5 ensn g OIS Sl el e S35 ol e 5 o SIS 5 e Slel s b et
2 FaskS VOO 4 G35 S (b 3 o (Msas B/l 2358 Cpme pl 5 Ol 555 4 (0 So5 )
53 et S bty sl o a1 OVG OT 05 S Jlane 5 cidals Al ok ol 5 oo CVB 5,15 oy S
Gl Ol Sbde 585 &S cl Sl ol s oS s 1 s JLSEs oy il 0L L sl
Loas S e s S Sl 6ling) cnl (S0 SusS o ool alnen il il GlaspiS @ spse e O o
“h g 2gh b Dgeia 530S A S 5 Ulse iy SBE e B 51 2 VTV plil s ze VoY b a2
5 0l d ol Ol 8 elile S Ollen slglinl ol fazia JSa T v ke Sy bt S Gl el
Ol

.J.ibjf&\b\)}isulé\:L}A}oélﬁ\)f\)bl.g«d‘ﬂ\@)uM@ﬁ)ﬁ)()%élﬁ-‘_}i}kMM«;’-JSJM

P yEV



03 3 Ol gt Ol s Kol ot Jled (g 20 kS YF ol jo ax S o1 G oS58 5 Sy Ao
PRSI [ PRI PRPPCK SR (S LU ST QRIS I 1 B 1) UL PG P L [ SR WA RTINS I

T s Slasein
) At L S : &
xS e O sukes YY,0 : L FINe XK o
Lo Cla“ 3l e AR : L oy B
g2 YV : = 5 Lo #li|
e Fars : A zb Jdsb
e \Y : KW zb o2

JLG\\" &)Jv\.\ﬂuﬁ‘};‘);s‘b
33 308l eaSe e sdee Yor 53 slkee Vot (ST

5 Ahsd I (S dil G S b gd) Ol S Sl g 1 R30S 51 ey 2eslS 0V0 Jsb 4 s Gl -
Ol el (S350 5o wltngy ol Gy slism o 098 Gbtoy,) & 2isd O 2 8 Ay el e sladen s (3

.wluu“;}?:)l.x}lpci;f@@ép
03 S,E) GUkl oS dne huy ule ol Lojdeme il Ohss 3 S cul o) sl 33 A
Sda L "Bdes 53 dr Sl il @3l sl 03 S Do) Siag il 38 Jled (52 5hS VY 53 (g iS™ o il ol
o VY Ul s 5l axdlilS |l @ ol o kol 5 sk Cds wcd Gl sl 5l LS VY0 e (LT
o 4xilIS Lzl o J5S 0155 5 G My DS L eshie dior (ol o3le Olgie 4 33 A ccnlp esdle oy (5030
o Mg G ol oy g yomme 3 Wl PO 5 LB LSS a5 Al s s b ol o8 0 el
WY Ol o 5 5LT el o VYA Dl s (S il 35 Jlad (6 20 5kS YY 5 Bls) Ol g Ol 3 53 pbae A
Sl S e DB YYO v s s Sy a4 e 5 sb e S PO L e e Sanls e, OLL & sl 5
Lol S il b 5l 6,8l 5w J 28 g 5o bl Slles de Slal 5l 2y 81 adl) ol o35 ol
Dk YT spse de e S G ols o B oSowies 5 Il Jl OUL B e A e az3lIS
OF 53 Oler v oot Olgr v o Spdi e 751 (S5 Ol Cotl Oloy 53 33 dr ool 20 Yo 5L b a0

.LZLL;A cele Cawd > 9 okl sl LELQJ"‘"Q':"JJ @wawbﬁﬂﬂb Jl?-)bj.l,&‘jn sl (L)LA)

AT . . . R . Z . = . . B .
s o Ol e e G 03 b | 58 de S| (6 30 s (6355ES iy s -

3 Y EA



Sl 5 addS b Olisl 53 s 5 Ol « OS5 5) sl e LS 5l s 2a S FAA b w Ol din lss g -
G O S w1y 355 s sl Ol S OAE  l y a OF & Olkgs ob () 6ls s man Ol gt
SLS a5 e Ll le 6y, Oad Gode 5 el 5 4 PSS Ol 3 DL Ol g LS 51 2308 L esls aalsl
Olomgtin Sliw g Cons 41 0 o (Sl g 51 2838 L el 5 Ol 3 Ol 55 Olgage (O3) S j 4 ol L5555 4

.:j,i@ﬁjbw)l.é@lé-gobjpa\j\&:ﬁd@j\ﬂoslswﬁgjg}:;_-):

S0kl 53 & ol Ol i s Slans, sdes 5 S 3a) ol il e kS FRA Uk 4 -l r aliss, -
Ol Josb 555 aeds3l Olsieas o Jsb a5 Lol 555 pd oo Ol b 3505 o 50 el g 5 4 5kSeS
VRO ed g Ol st ek S YYY Uil 55, dw 51 aSle 338 a8 LB la Sltsy, ple ssd e atll
5 Oslb 3 b s 5,085 Ol liv by Sl g wle 51 aS 120 lkS YOV 555 eyl 5 20 kS OYD S 5l e kS
A BT e 2l

T Onls 5 osld) sslisg, -

L (kS L) (sl dhools ol S 03 gay 51 SIS @ dndir cpilion oy 5148 Oy il (93551 5 a5ls Sl
Nlede (055 53 g S & 55 $300LS Gla (o) 5l ol e g i (pes JUls sl el b 5 e
S oSOT S35 w3V e OLL & sdol 53 K sS V6 &ojsm w0 OIS g o5 3 assse ply i glalins,
Wbty oyly aemde 5l d Olsley OB S e Sl 5 o LS gl 5 (SBLbI glalins,y > 5 sd el
el 03l 513 JlS (6356 5 ot 5 ime 53 1y sl s Sl g e sk 55 5 e

S 5l S ahex OF 51l aaiS s 355 cnls ale gy 5l Ol 51 S 5 s Ol gle i8S s oSST L
LT 515 axls il OlasT L 5 03 5a et (35l 355 ) 355 0T Olale A5 o gl oo 53 (Lomdia) e 0L
s ) et G VTPl 53 S (sl ) Sl o lidle 1 e - S w4 cpl 55 Lp S e
GG 5l pa e S 0,8 5018 Gres g 4 2,03 Ol ey Ul ST LS 534S 355 ol Ol Gas 035m0l caniils 33k
Sl Jd sl gy ey od o 20 S OF Goe Jome Ol 3 558l 4S5 50 53 i) (o 4 b 355 J1s w0 O]
5 Ok I o3 addl il Sla, 5 SLSG bl o5 51 dle Jsb 03 0,8 e S8 Soes 4 aedr iz Ry
Bl it e edel Vo Of gl s o ls lingy 03 4 oS b slal 3055 31 e (SHLL O3 L3 2V

el el Ol G Sl e o O

s T am a s b e S e VY 5 s wy e O L oS Ol g o) ek s oxls (FD sl
WO ole Laul Y& 534S 5050 355 Sy p Sowl (S Hasls (sens / (&S 5o Clilosly 51 il o geasie Sid w8

5 OBLalar TG B YAY LTVO - YY) bl sl 4 oSe 5l e 4 e L) SG ol o] s (ED[35°G 0/ 5 0 T e -
531 BV & e 3 il el g By pme ST 5 5 S e @Dl SN STy Sty sl 4 e el oy L g me L
B3 il Bl gl Sl 5 WY o Y 2 el s 5 TVY 0 0 1 CoVliilons s 5 IS5 3l 4 pams 53 pe5 iDL Ll
[Aseas

P V¢4



Sl Kb 2518

Wee 518 0TVl O e 5 5805 ol (200 b ol adlan b )58 S1S 550 oo i€ i O (S0 558 0L 2
o ol &l T oS ablis 53 Ko le 4l B Ol aieze 53 dlwaY 3l Jlo 55 55 8 Gl a4 caSe
3dome b (gloy s ol 35maS Hlanl 53 WL e 5528 OT L addate OF (il o3 Jla 53 35 o8 6l3l 4 cnSe 2o Wen —Veun
oY il 63 g Il a3 33 8 sl ar e e Veve Sl 2eS (65558 T e oS KT G 5 iy Aol 4 o
Ln.,\f:u_iij)'\Q:UJC)J.;,«rG)\@-)»/.wl«z\y(tgisrénl{)jﬂiSQT

5 elan 3508 L Ol Cmer 31 & 35kke 53 Y2YO JLe b S ool 5k O 5 doete Jlo DLl @y 4y 56 5,550 cnl 3
28 8 a1 Ol A Bl e Ol Camarr Sl e 5

a3l ol S e ol Gl T S il S s Glhe sk 4l dilane 5 Joee A s O3S
Ol b awglie j5 555 cgiaﬁ.dwmjd): ax S R N CELLNS b s S laa 5 Of 53 s s Olads
8 ) adleie 4ty 355 Ol 3 5aS g g g im0 g e 4l el s O 51 (S5 0 OST S o e 53 3 g 5
GVt b dsn 5 O (i a5 L O 35S pagie ULy bl s le gl S o e ol S
Rl 03 et 5 g5 5 S Sl 0 bl Oyt Ol sl Lol i Ghle L ol s sl )l IS G sk,
,\f.i@;b&icudw,\>,~tu;,gvf;;]&&j‘mwkﬂé”m)@ASJ&\;,);@;#SU,;)A”@
435 5m ailisy e gl g edmie SV sl ale Sl Sl cal el L 5 iite G e e 5 S
Ol 6l @l3as 3L I Tor Blas b anglie 53 45wl 555 55 of 23180 =000y oule 3L 5L bwge b
10T e ol @ G ame 31 o 3l oo b o 1 OUT 5L Lay 528 51 (ol 53 a5 (il 5 3 5 Cou pitand
"Se b dal s g et O e S1 00 s DS S L8 rlpe T pS L eyt LSl S
Y 5 s e eplanll G aSle (O oS 5 S el e T 5L oS edonte SV s 53IS S5 sl alta g,
Jsb 4 6l25)) Lialls st 0 Odewsy Sl 3 50l dl 5o ST o 0l 1) (505058 e s SIS0 b Osebs 5 085
3oy Ol G o ls LA st 4 "l a5 8 ania (S osS o Sk Slelisyl 58S zels Y
J= s oS o slais 1) Sl p Sles 5 a8 @\ﬁ b &S sl IS bty gl a5 sl e 5L oS
Gl e Sl 3 0 53 (GSas oS L e 5/ el 03 058 85 w8l kS e BB sb 4 e ST 0T

oLl of

3 Yoo



North America

Oceania

Middle East & North Afica
Asia (excluding Middle East)
Central America & Canibbean
Europe

South America

Sub-Saharan Afica

) § C— L 1 iy A i —

0 200 400 600 800 1,000 1,200 1,400 1600 1,800

PEORNR coomi

o\ 1

[ 355 o 5ls baallose SV 4 4 S aalo i 0 815 e alidis Sl 2 LS VOO Jsb o
BS 5l 5 a5 by Sy Solu 5l sl IS wlbssy, pseas

A:LJSAJB-J})M:V/\J{J«AS

3 Vo)



bﬁ&ﬁ)‘}bﬁJS@bM"tﬂL@ wﬁwﬁéb ejsgglﬂgg)lﬁ QLGLOJ)‘)\J’;A}L:STY‘" J)b‘b).)‘]ks‘b[?-.)j)

ISNA/PHOTO:HADI JAFARZADEH e smas s Som S

ijf)‘/g;.m\w;)PMLQJ{iJoJR))f‘/J‘}JQ‘J@dumgjb)‘ﬁ‘dt.i))%j&u&iTvq‘jrq}ijan:

(855 51 Sl sy s esly jimm 51 K2 05,08 35, 2 3ead)

W Little or no water scarcity Mot estimated Approaching physical

i . ) g waler scarci
B Physical water scarcity Economic water scarcity .

Olge Cou Loy SGo/ Yeof Jla /0l ;.jﬂ. e 558 givsdlatﬂ ¥+, s2iwater scarcity

AECA



‘))};TSJ}‘:LELA4.3[7'-:)))"6)\.:”{_5Q_})LSAJ[}'J_})%JZJP66‘4#4@}Te)u)bgid‘ﬁ)" ng\c\ J:’.j""-."

35 el dals Il 5 J- i 4

-

Chin

city
Gl lis gy anle 5 pd s sl oim i L1y OF el aSuls i30Tkt dilate 4 ol bogsjo o sy g
el o3 T Millas 45 LTS o o St

S o sl s

Oles e eslizal 3,50 0L O s g g 53 LY 3 S aS WS 5 aile , col (gl g OLL ol L;)j@?
JJL; C,...u‘ L;‘;)jj dl}-ﬁ&’w‘ Iy e °'>j:;""’ L;J_}A\Jﬁ C.,u.»‘.)M_}oJuLA JJJ:A C,.wl.@jl.w USY 44;.\;".))‘):9 Q‘ﬂ\ﬁjs 4.:..::[;—

i . .. .
S5 a8 S 4 e Ol gl 51 s sl S5 gl Isde b &S G5l 5 s 4 S

In Meatu district, Shinyanga region, Tanzania, water most often comes from open holes dug in the sand of dry /Shinyanga - *°

riverbeds, and it is invariably contaminated

Galvanised steel water tank/ ** Water Tanks

Water tanks are devices that are used to store water; from harvested rain or storm water to recycled grey water. Water tanks are
installed to make use of the harvested water for various applications e.g. an off the grid system, for irrigation, toilet flushing, pool
Various tank designs, sizes, and colours By harvesting storm water you can also reduce the risk of flooding. top-up, laundry etc.
are available these days.
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It is a natural resource and reduces flooding, storm water runoff, erosion and contamination of surface water. It reduces the need
It is an excellent source of water for irrigation for purchasing bottled water.

It reduces your water bill. It is relatively simple to install, depending on the application.

It promotes water and energy conservation. It supplies water during water outages.

The best part is you don't have to change your lifestyle; you don't have to start sharing showers and/or baths and you definitely
don't have to shower in a bucket. Life can continue as usual whilst saving water. Always remember "Prevention is better than
Harvested rainwater can be used for many applications cure".
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Aridity Index /The ratio of a region's potential annual evaporation, as determined by its receipt of solar radiation, to its ="

average annual precipitation
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" Gentilli, J. (Joseph), Y4\ Y / Nedlands, W.A. : University of Western Australia, Y40A

“* - Wladimir Koupon & Rudolf Geiger

Ol o ol &ls 5 5ud 0515 e aHermann / Flohn was professor at the University of Bonn, Germany - Fhlon *

Earth's net radiation, sometimes called net flux, is the balance between incoming and outgoing energy at the top of the

atmosphere. It is the total energy that is available to influence the climate. Energy comes in to the system when sunlight
penetrates the top of the atmosphere. Energy goes out in two ways: reflection by clouds, aerosols, or the Earth's surface; and
thermal radiation—heat emitted by the surface and the atmosphere, including clouds. The global average net radiation must be

close to zero over the span of a year or else the average temperature will rise or fall.
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The term n/N can also be estimated using the cloudiness, e.g., a cloudiness of £+ % gives an n/N of ¥+ % (= V++ - #:). Rois -*
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- ET/ (mm/day) Jsls 0alS G x5 5 o

[ (MIMA(-Y) dA(-Y)) - R-n alS rss gl s Al b
e ) Iga les (Sl

Tl il oK) o AC
“U-Y g Y Cw)‘)-’ sbce ) 456 5
-e_ae_d) /(kpa e ¥ Cu;)\ 0o )b LA vl i
-y [ (KPaCA(-))) susby s 2
-G S s ol SLA(MIMA(-Y) dA(-Y))
— A~(KPaC (1)) o Ui oo o = -

[ET] _-:reference evapotranspiration (mm / day)

R_n: pure radiation on vegetation cover (MIm (- Y) d~ (- Y))

T: Average air temperature (in C)
U_Y: Wind speed at Y meters (m/s)

e_a-e_d: steam pressure shortage at Y meters (KPa)
A: Curve vapor pressure curve (KPaC " (- 1))

v: Moisture coefficient (KPaC * (- \))

G: Heat flux into the soil (MIm~ (- ¥) d ~ (- V).
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" Hargreaves-Somoni
Lysimeter = is a measuring device which can be used to measure the amount of actual evapotranspiration which is released by s

plants, usually crops or trees. By recording the amount of precipitation that an area receives and the amount lost through the soil,
the amount of water lost to evapotranspiration can be calculated.
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Air Masses and Fronts

Definition of a Front: The boundary between two contrasting air masses.
Differences in temperature (resulting in differences in density), means that air
masses do not mix easily when they come together. The less dense air mass
will tend to rise up over the other, creating a three-dimensional boundary
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A front moving such that warm air replaces cold air on the earth’s surface is
termed a warm front. One that moves so that cold air replaces warm air is

/ ¢ called a cold front

https://www.theihe.org/wp-content/uploads/Y « \

0/+ MAir-masses-and-Fronts.pdf

B A Tt MLT'
b= mlan s GMLUTTT -
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Kilo paskal) bar = \++ kpa/ ()

=\ cm of water Y kp,

\ kp, = YN/m' (N = newton)

kpa -+ N/m'

Ybar=Vee v pa=Yer oo N/m’

\ bar = \+” Dyne/cm' = + 4A$4Y Atmosphere
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cP = cold presser
mT = medium Temperature
https://www.nationalgeographic.org/encyclopedia/climate/
National Geographic Society
5] YAY


https://www.nationalgeographic.org/encyclopedia/climate/
https://www.nationalgeographic.org/encyclopedia/climate/
https://www.nationalgeographic.org/encyclopedia/climate/

mT

(d) Frontal (e.g. cold front)
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""" Sogreah consultants company on dam construction (Sefidrud Dam (originally named Shahbanu Farah Dam and also known as

the Manjil Dam) is a buttress dam on the Sefid-Rad in the Alborz mountain range, located near Manjil in Gilan Province,
oo Cotles 3 ol S g sl pesdigs NOTthern Iran.

It was constructed to store water for irrigation and produce hydroelectric power. The power station has an installed capacity of Ay

MW. Itis \+& m (vfA ft) tall and forms a reservoir with a capacity of \ AY kmy () fVvo.¥aA acre-ft). Its Its structure contains Y¢

monoliths
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Hyper arid-
"° - Semi arid
Iran's landfall is ¥\y billion cubic meters, of which Y4y billion cubic meters is absorbed on farms and land, and part of the it
evaporates, and Vv« billion cubic meters can be recovered, which is Y+ to \+V billion cubic meters can be extracted
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¢ pertaining to a region intermediate between tropical and temperate subtropical - "
north of the tropic of Cancer or south of the tropic of Capricorn
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As Albert Guttenberg (1404) wrote many years ago, "'Land use' is a key term in the / http://en.wikipedia.org/wiki/Land_use- '™

language of city planning. Commonly, political jurisdictions will undertake land use planning and regulate the use of land in an
ordinances and regulations, attempt to avoid land use conflicts. Land use plans are implemented through land division and use
such as zoning regulations. Management consulting firms and Non-governmental organizations will frequently seek to influence

these regulations before they are codified.
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http://en.wikipedia.org/wiki/Non-governmental_organizations
http://en.wikipedia.org/wiki/Management_consulting
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The United Nations Environment Programme is an agency of United Nations and coordinates its environmental activities, -

"asze Jlo C 3 Lae 4oL " assisting developing countries in implementing environmentally sound policies and practices
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Edaphic is a nature related to soil. Edaphic qualities may characterize the soil itself, including drainage, texture, or chemical - '™

properties such as pH. Edaphic may also characterize organisms, such as plant communities, where it specifies their relationships
with soil. Edaphic endemics are plants or animals endemic
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The past four years have been the warmest since the beginning of meteorological records in the late Vath century. Y+\v was the

third warmest year ever. This is confirmed by the new annual report of the US climate agency, which has involved scientists from
£0 countries. The report confirms the climate trends of a planet that is heating up significantly. Among other things,

concentrations of greenhouse gases such as COY and methane rose to new highs. Also, the average sea level reached a new high -

ds s it was almost eight inches higher than Yo years ago.
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Penman formula
The penman formula is a semi-empirical equation combining mass transfer (Ea) and energy budget (H) methods.

The formula was developed by Penman in \4¥A and is still widely used for calculating the potential evaporation

using synoptic meteorological data. According to Penman the potential evaporation Eo (in mm/day) can be
calculated as:

[£H+ E”J
E :"V—

o Ii
—+1
4

‘

v is an empirical parameter depending on temperature (Appendix \1,Y,4). H is calculated as H = (V-r)Rin - /where A
Ro where Rin (incoming radiation) is given by
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(V-r)Rin =+ A0Ra(* ,\A + + 00Nn/N)

where Ra is the solar radiation (Appendix Y\,),}), Ro is the outgoing radiation, r is the albedo (-, & for water), and

n/N is the ration between actual sunshine hours and possible sunshine hours. The term n/N can also be estimated
using the cloudiness, e.g., a cloudiness of #+ % gives an n/N of ¥+ % (= \++ - #+). Ro is calculated by

R, =0T (056 —0.09,fe, }(0.10+0 90n/ N)

. 7l g . . - .
where ed is the actual vapor pressure, and is the theoretical black body radiation (Appendix \\,Y,¥).
Ea=+Y0(+,0 +uY/\++)(ea—ed)

where uY is the wind speed in miles/day (V mile = Y#+4 m) and ea is the saturation vapor pressure (Appendix

Y\,Y,A). Remember that the relative humidity RH = ed/ea.
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Appendix 11.1.1 R, Expressed in Equivalent Evaporation (mm day')

(Reproduced from J.8.G. McCulloch (1965) E. African Agric. Forest. J., xxx
(3) 286-295, by permission.)

Lat. Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
NORTHERN HEMISPHERE
60 1.4 36 7.0 11,1 146 164 156 126 85 47 20 09
50 3.7 6.0 92 12,7 155 16,6 16,1 13.7 10.4 7.1 4.4 3.1
40 6.2 8.4 11.1 13.8 159 16.7 16.3 14.7 12.1 93 68 56
30 B.1 10.5 12.8 14.7 16,1 16,5 16.2 15.2 135 11.2 9.1 7.9
20 10.8 12,4 14.0 152 157 15.8 158 154 14.4 129 11.3 10.4
10 12,8 13,9 14.8 15.2 15.0 14.8 149 15.0 14.8 14.2 13.1 125
Equator | 0 14.6 15.0 15.2 14.7 13.9 13.4 13.6 14.3 14.9 15.0 146 143
10 159 15.7 15.1 13,9 12,5 11.7 12.0 13.1 14.4 15.4 15.7 158
20 16.8 16.0 14.5 12,5 10.7 9.7 10.1 11.6 13.6 15.3 16.4 16.9
30 17.2 158 13.5 109 86 7.5 7.9 9.7 12.3 148 16.7 17,5
40 17.3 15.1 122 BY 6.4 52 56 7.6 10.7 13.8 16.5 17.8
50 169 14,1 10.4 6.7 4.1 29 34 54 B.7 125 16.0 17.6
60 165126 83 43 1.8 09 1.3 3.1 6.5 10.8 15.1 17.5

SOUTHERN HEMISPHERE

Appendix 11.2.4 Values of 0 T* (mm of water)

(Ministry of Agriculture, Fisheries and Food (1967) Potential Transpiration.
Reproduced by permission of the Controller, Her Majesty’s Stationery
Office, © Crown copyright.)

o | 1 2 3 4 5 6 7 8 9
30 11,0 111 11,2 11,3 114 115 116 116 11.7 11.8
40 119 12,0 121 122 123 12.4 125 126 12.7 128
5 129 13.0 13.1 132 133 134 135 13.6 13.7 139
60 140 14.1 142 143 144 145 146 147 148 149

°C

-0 11.2 11.0

0 152 114 55 117 119 120 12,2 12.3 125 12.7
10 129 13.1 133 135 137 139 140 142 144 146
20 148 15.0
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Appendix 11.2.8 Air Temperature and Saturation Vapour Pressure
(mm)

(Ministry of Agriculture, Fisheries and Food (1967) Potential Transpiration.
Reproduced by permission of the Controller, Her Majesty's Stationery
Office, © Crown copyright.)

Air Air
temp. temp
(°F) 0+ 40+ 50+ 60 + (°C) 04+ 10+ 20 +
0.0 420 6.29 921 1326 -0.5 4.40
0.5 430 6.42 938 13.49 00 458 921 17.53
1.0 438 654 956 13.73 05 475 9.52
1.5 448 667 974 13.98 1.0 493 984 18.68
2.0 458 6.80 992 14.23 1.5 5.11 10.18
2.5 467 694 10.10 14.48 2.0 530 1052 19.8
3.0 477 7.07 1029 14.73 2.5 549 10.87
3.5 487 7.21 1048 15.00 3.0 569 1123 21.1
4.0 497 7.35 10.67 1527 3.5 589 11.61
4.5 5.07 7.50 10.87 15.54 40 6.10 11.99
5.0 5.17 7.64 11.07 1581 45 6.32 12.38
5.5 5.27 7.79 11.28 16.08 50 6.54 12.79
6.0 5.38 7.93 11.48 16.36 55 677 13.13
6.5 549 B8.09 11.69 16.65 6.0 7.02 13.63
7.0 560 824 1190 1695 6.5 7.26 14.08
7.5 571 B8.40 12.12 7.0 7.52  14.53
8.0 582 855 12.34 17.53 7.5 7.79 15.00
8.5 594 8.71 12.56 8.0 805 1549
9.0 6.05 8.88 12.79 18.16 85 833 1597
9.5 6.17 9.05 13.02 9.0 8.62 16.47
95 8091
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Appendix 11.2.9 Weighting Factor A/y and Temperature

(Ministry of Agriculture, Fisheries and Food (1967) Potential Transpiration.
Reproduced by permission of the Controller, Her Majesty’s Stationery
Office, © Crown copyright.)

°F 30 40 50 60 °C 0 10 20
0 0.66 0.91 1.26 1.75 0 0.69 1.26 2.23
0.5 0.66 0.92 1.28 1.77 0.5 0.71 1.30 2.28
1.0 067 09 131 18 1.0 073 134 2.35
1.5 0.68 0.96 1.33 1.83 1.5 0.76 1.38 2.41
2.0 0.69 0.97 1.35 1.86 20 0.78 1.42 2.48
25 0.70 0.99 1.37 1.88 2.5 0.80 1.47

3.0 0.71 1.01 1.40 1.91 3.0 0.83 1.51

35 0.72 1.02 1.42 1.94 3.5 0.85 1.56

40 074 1.04 1.44 1.97 4.0 0.88 1.60

45 075 1.06 1.47 2.00 4.5 0.91 1.65

50 0.76 1.07 1.49 2.03 50 094 1.69

55 0.77 1.09 1.52 2.06 5.5 0.97 1.74

6.0 0.79 1.11 1.54 2.10 6.0 1.00 1.79

65 080 113 157 213 65 1.03 1.84

7.0 0.82 1.15 1.59 2.16 7.0 1.06 1.89

7.5 0.83 1.17 1.62 2.20 7.5 1.09 1.94

8.0 0.84 1.19 1.64 2.23 8.0 1.13 1.99

85 086 1.20 1.67 2.27 8.5 1.16 2.04

9.0 0.87 1.22 1.69 2.32 9.0 1.19 2.11

9.5 0.89 1.24 1.72 9.5 1.23 2.17

Millimeters
24

25 — kL 1
7% - 124 EN
125 - 224 5.
225 - 274 9
275 - 74 10,
75 - 474 14,
475 - 724 18.8 - 285
726 - 974 8.6 - 38 4
975 - 1474 3.5 - 58.1

1475 — 2474 8.2 - 97.4
2475 - 4974 97.5 - 195.9
4975 - TATARN196 0 - 294 3
7475 - 100040294 4 ~ 394 0 4

+ 10005 s 3940 TJotal Annual Rainfall
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The Bureau of Reclamation of the U.S. Department of the Interior is responsible for the development and
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Solstice: either of the two times of the year when the sun is farthest from the equator (Astronomy)
: time in the summer when the sun is at his maximum distance from the equator, year longest daySummer solstice
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