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Dnpnan nwito VaV nniwan .a^ama B'lntra paV miwn manna mnawn a'ypwan niaa
:Kin

".nana rronana wia'wn — npnan newa •
ntj'wa np'yn 'wipn M.i960—1931 wivh ctomj) 'apn awa yanaa xin •n'pnn nanwan •
an |B prnan to -nan aa .TTvn ypw iaa ,awaa anonn amtxn nx -pynV mra xin it
ran bvx B->anwan pa anwpnw maiya a^p bojiaa xV ">wip jvyawa-m rman^> nwp

.B^nx^V

'a xarai ,avm psar ,B'p^n ••ivb pxn nx pV>nw pa nvyan mana nx "ino 29ppan
to pmra nana B'pnaia oVman nsiam (-pixjpj an p pman .naoarnn 'btu pxn paara
pxn pnar may nanan axnan Bipa".B'pnaia a'aiwx-in ••aw pn pxn anta© mya 91%
:am B'Doaa D'anwa nunto eaanw ps bnx\ a^wpn bv naann ^anaam .0.88 xin
annn ip nanwa .anrtvB amtxV oaTa'x (3 .pman anew (2 .mnn eionan nyown (i
nnoia rf?apnn it rniara .ito 'yiann wmwn x^x nniry>Y nmara aroin x"? (nassrnn nyown)
pxn nx pVmw pa naiw rna epa "poDVn .(0.945) nnvs niaa axna anps ay nnx
to rrrnxn nnoiana VVa rna a'Voia axnan 'aipawa .msaa mrx bo cnam emtx rntpy"?
B'ypwpn maa bv npnaia rniara ycwa nnx nanwa pn anuxn ans *a nanoa .anaam
manna aa wanwn poDTii bVix B'maa iVapnaw axnan 'Bipa px .nymaan mnaw-ann

.ntmwa pvainaa pVnw
xanaV nana rronan mtya awan to 'arnan mman new nx ear"1? pwxnn p'can
.pxn post -nay "ppon to nnoiaa wanwn nwx "pta'an T-Vy nwya myn B'Vpx

:jBpVT3 x,n rronann nxiiwa
/- P = 0.31lH—288E + 211N + 3760 ...(1)

14

•y 1

•

'

.(BnBB,V,B3) nyanaan n'nawn B'ypwan maa — P nwxa
.(eneaa) 'DiaiDian naian — H -

J4.(mVyB3) T"«n ip — E
.(m^yaa) amnn ip — N

may 'a xxaai midib — rrman B'ypwpn maa paV aanna P pa anonn — mnxwn
.B"B 100 Vy mViy jn ,'naT a'ax-Vn to m^n -niaa xxaan .Kaonoa—mpmino mrx
nxma i3ina VVian ^oia ama mVaan mnxtp nma m,DiaiX''an myDtpnn 'ts'a nnx1? .naiVs

.ito mnn -niBaw mrxn Van lainn ^>y nryn nyo»n nx aa
monann nxnwa .poDVii to inyarn "?y ooiaa xinw xVx pta'an to nt1? nan "invar
.B'aw 18 mno1? vn nrnan maw |ns "'tanan mnn mwa Vw mann 37 's-Vy nawin
aimn nx oyaa na'w pocViiw pva pooVii to ita oya naiw n'onan nxnwa nb-3pnn
.poarn |B pman Tta aipas n^xnorn mBanrnxipn nwna lawanwnw nnxai Bmtxn

tX'n nxnwan

P =0.96N + 378 ...(2)

.(0.64 axna anpa ^apnn pooVn Varx) 0.59 xm axnan aipa
'arton naman myaa mo pix^ nvavn mnxw myoia l nvxa aa pta'an nsaV nana
'orrn ix oVman naian nyewn it px .B'ninc B'ypwtan n'mtan nanaai an Ttos ,mnna
ms'a nwa'n by nmxn wia n"Vy to nycwnnw nxnaa xVx monann nxnwaV loaaa xto

U k-tyA-e&y
-

,
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maw-mot 'jKnwvnipa -ma mvrriun nannb Sman naearan niaipy .2 -on ira
.(•jKmpi-nipn umj my nua' uoin X-n mar)

ni tk- k.

ipa nxnaa nV"nna x1? an p pman nyswn ,nnnx a'^aa .mnn ipa a"p 10-3 to pmaa
nv3vn^_ni3Bin mnn ipa nvV-ton mnxwn law ,'nan a'ax-Vn mrx3 nam p x1? .mnn
mt'x .a"a 33 M'aam 31m nannai ,B"B 27 xn nnxwn a'ax-Vna nnpn nannawa
nnxwnwa xsonDSi mipn'nno pvsV n una to nnn tiibsw mvxn ay nanna aox-^n

.(B"a +62) -inva nmaan x*n xaongaa

.nnx'3'1? Kb nmara B'ypwan nonDn Vy an |a pman nyown nx a'arn1? p'ca aa nwya
by lainn nvnxwn .mnn ipa a-p 10 to pmaa xin nx'ws nsion nVianon mis nnnaa
•\pb 300a mrDn bVix ,n3iann nViansnn mtoiB vbvvi .an p pman naas pa
,anon a"naw Bony nnnw pya Kb pisyw mann 15 pn inpba nwxs aa .an rro nVianD'nn
nnv oya mn axnan anpa '3 ax ,nnanwn xV naiann ,B'aw 27 nina^ i"?yDW mann naip

.weinn mam nuoa naopna nxanns maa

pooVn maoa (nnxV mo) pxn nnx Vaa am p pman nyown to nipnaian noin nx
p pman nyown '3 .Mb nxna .it pya nyown nnx"? nsa annaip na a'aop amtxnw pa
nvao to ann nooan nine1? 1 nvara nxasna nnx'3'V 'ntan nmara nnxmw *sa an

awan naa B'bopnan awan nines 'Bate .rnnan na'ttn awan nanwa to voixa niysian
nann na'aoa o'ann a'aap iaa .m'DnaiDianp'a myown aa .nsoon nx n3"?n3 owa oi'x
nxanns nvoons mrna amy1? p i"?x nvuo .a'aivan 'awV mao"? ana1? nviwy ,awan

.^xnw to mnn muraa an p pmana ix monaiDion nyownna
ms'a sox-bnsi ito mnn miaa mrxn ay a'ax-Vn mrx nwpna 1 nvxaw p^ anD
xnw 'oa ninxwn noa '3 iaV nxna (B'xsn a'D'yos X3ia nsnnw 'D3) a'ypwan niaaa n^y

iB'xsn a'ayana prion to nmxwn noa "?y nony 1 nvars nyoia
]vp pbn pn xin mnn mwai (aaan 'P) pxn Vs1? norrma "ppon nxnwa"w nnxa .x
,nxt naiyV .nvsvn nmxw nown sin1? w1 "ptaon noa"3 o -am x^db Kb pb aanpn p
nDB3 nnxwn ,(xan pnoa nxn) maia nxxaa nryn nyown nsw ,pnwn-nan nann oaV

.novn nnxws pnwn-nan aaax nysia 1 nrss .mV'to xn pta'an
maxaw mna"? naian nxi an ]B pnnan nyown nx aa pawna nnpi^ pta'an noa .a
niaxa xn pnwn-nan to nnxwn it na'oa .Y?3 B'pnsiB nVx B'anwa px mnn mwaa

.n'V'to

aVix ,"]iodVii nxnwB"a nwxa nnv maa xin ppon nxnwaa axnan anpa aaax .a
,B"B i 31 xm lato aanps |pnn nx'aw paix ,'arnxn aanan to nVnan ]pnn n"uo bbn
nvnxwn ynwa yna aa noos nt Vnsn .ppon to monann nxnwBa B"B t 57 naiy^

.pti'an nDB to nta pp 1 nrxaw

nunmn 'anaw

niDipn mwa a'toma nxnwnVi mnxwn npna"? t,X3 uxinw ma'wn to pinon ,max3
'an383 ,nxt naiyV .ontniwa xVx a'mna aa'x a'amana p^nw maiys nya ,nvapn
mann to man biiwbw p T-Vy n"?x a'ainaa wia'wa yaanb ]n'a (trend tests) nvnaaa
•nap ]a to nvnaaa pnpys nwanwn "ampn naxaa .mannn 'nws a'ama w pa B'awV pn
'3 lxnn mxannn ^.'aix^-pan 'aiVmxaan panxn T_Vy paian (Mann Kendell)



I' p Enia vyn a^bp*

nxTtaa nm'ea oVia nann .nmxn n«'r 'x nx an'aaan a'sman 'aw1? mux ain't by wana
a'ypwan B'ans nwxa ,rpn 'wnns xpin B"an'y amtxs B'ypwp lanV mnain

.B"3'apii3ipn
na«pir rnaiya marpnaipn nx nnoasn B'smaa B'ypwsn ian nx mwpV nnwax na"p
nannDBn awan niaa nxnwn .mannxn a'awa aox-Vna vnon 'wmna nwan maaa mVy
B'awV nxnwna i960—19310 '3 nxna ,(naitx) mawn pn mna naaaia mn?
Vn ,nta pp o ax ,nsn Vvr>a .aimpa (rmpa) aox-Vna "4.6%-a maan nVna 1930—1901
rruvas nVia naaaia mn to naitxn manwn nx pnaV p'ann .B"an'y ai'xw boiwo aa
a'ax*Vn 'a nxnan ji'aiann nvVax mtya ,Vxnwo nvttmrm awan miaa to mawn pVnnn-
,nrm mannaw mya ,nxi3' nVmna nto mmwn a'ypwan maa marnaV nyasi nanpa
aox_Vn namn nnanpaw mannV nxnwna aa .nxia' to mawn n'arnaa xm naiyn yarax
,(2 xob) "nainw 'aim ay 4S,nnpn aox-Vn '3in3 nx mwa ax ".b'B' nooaa nanpai

.naaartV nxia'B ma nnva aiwan wmnn mannxn B'awa o naiva
Z' I'./ 7/ * I n It j I

a-aa (mrw) rrnpn a^x-Vna nyanaBnjnwmnn ropvariniaa ,2 'os nVaa' '

A» t-fiXj M
JLl, S±i

547 7 27 57 92 145 137 84 17 1 1880 - 1889
520 2 21 50 75 144 128 60 37 3 1901 -1917
565 3 16 50 80 138 156 98 20 2 1931 - 1960

aa nxsraa pnnx mxana maiwa nnv vn nampn nxan to B'iPwn maw o mown
rvaiannn to oia'on Va naoo) swan naiy x'w rnxn nx phaa ax aa .pxs annx maipaa
noipnV yanass B'a' nwwa anpa pixnn ,(nanw-nnpn) aox-Vna o naiva (miwxnn
4T.rpaiB-nxaai navaroaa B'B' nwito pnw mya ,1930—1901 noipnn naiy"? i960—1931
nx lapna xVx .animwa aony aa a'VVian B"nawon B'yanaa Vy naanon xV jxa aa
(rmpn) aox-Vna awan n3iy yarax onxn nna3 nwxa .blip p news nyDinn nvnaaa
rnxnn nanpn na"p o ,xara3 noionxsi p'arV-pwxn ,naVar-oa naiy? mpn-nnoai
'aina navar-oa 'awaV nxnwna pn aVix .annxn maipan naiyV .mpn-nnoai aox-Vna

"pV aoinp mpn-nno 'amai ,(95%o) B'pnaia aox-Vn
naiyV mVya xarsa vnon 'awa Vpwaw naiVa ,a'ypwpn nvnsiya nanpn na"p px ax
ian .B'ypwsn maaa mVyV na'on Vy nnia it maiyw pn' ,n'3in'y nyown nmya mann
,nn'DoiBDX n«'y-'x 'X3n3 amwpn a'ypwan aona anaw ,vnon 'wmna a'ypwan
n'onaiDwrn 'aimyn amn 'x an nt rVnns aniwpn a'aman 'iww nnwoxn Vy ysara
np'yn anian nvnV Vi3' xV ,mrx3 mana n'Vys aaax xaraan ,nmxn aimt ."n'^myn

.vnoa p-\ xVi awan naiy Vs p?B3 o"p xmw nnxa

pmVia mx' 18

mV3 awa mann naiyV awan miB33 rvVy naw mam Vw mnn miasi 3'3X"Vn mrxs
npnsis nxataai nnnxn mannn n Vs naas mVy nsaa nxaraa pnwn-nans ,naanV .nvaimy

.niDOia anVw3 npnsiaV nsnpi mann w naas (95%*a)
B'aana 2 nvsra .(double mass) Vwan nsosrsn no'tr xm nvnaaa naarnV nnnx na'w
na"ara rmpa Vs ,ipn nx 3ar»V naa Vy .Vxnw-mpai noionxs 'aina naas pntpn-nsn 'aina
o ,nxna ampn 'awa .1968/9-V mn 1933/4 Bwan n3»a Vnn ,B'3© wiVw Vw nsaara aiso
mixV ny yanaan ipa pmnnV niaia nnsaaran mssn Vw mmpan© ,naDan Vn 1954 naws
mar-m niaiw paea lawanwn naoaran lpn nita "mown" Vw nipnsian npnaV .nnxn

4I.nioipnn mwVw a'awn wiVw '33 a'yapn to B'ys'wV
npnsiaV nsnp ys'wn n«nwn msia-nxs—pnwn-nan naars o ,mma npnan mxann
nianwn Vxnwmipa—pnwnman naarsw -mo ,(F(95%) = 4.96 naiyV ,F = 4.08)

.(F = 7.57) npmia ys'wn

naiyV awan mass nnVy pnwnman .Vnap ]B psas lVspnnw iVxV man lVx mxann
orroi ,(i xin 95% Vw mrnpa pnao nans Visanws ,1.56) npnsia miars VxnwmpB

.(0.91) pV nsnp pn nnm maianxaV
mmw 'msn nt px o mstV 'xm aVix ,n?B ia'x lVVn niD'wn mw rm 3nn p'ann
myawa w nvnaaan insaaw mya .annaan 'aw ps 'anpy Vnon vrv nnxa ,xVa aixm
,ViD3n nsoaran nx pmsn ,nla^wn psasw nn ,a'3wn nmp mns awa n3w Vs to naip'sV
Vs 3iwn i3'x (maann nnx ix 'aoV) nanspn mns B'aw wito Vw yap Vs to ys'wn aip'a

.np'y

o ,jit nwxs awa nnp Vw nvaaiain npnsV Viosn nsaaran no'W3 a'wanwa nwyaV
na'W3 wsnwnV aaax jrva .navni n'wsan pmn .awan-na Vw nsarnn nnaiw nsioa n3wa
mrxn nyown o xara3 ,naanV .naamo nyapa n'3onn nmp3 nwxa nvnaaa nyapV aa it
nVnnn ay 1941 nawa nVnn 4In'yn Vw mnn miaa B'ypwan nnaan Vy "asia to 'an'yn
,n'aon nsw xm 1954 n3W yna yapV nwp? p wia oaV .n'ya mwynn Vw pxian mn'an
ni3W n'wxna mVyn Va ay nmwpn ,mrxa maan nsianV nionn nx orvV ]rr»a aVix

.a'wann

Viva nyoin .man anya lVapna ,a'ypwpn maaa mVy ,it nmaya laannw iVxV man mxann
:B'ania nyanxa nxnaa nmwp ,pbv mnn miaai anya awan maa

ix niaynn 'oaaa wawV o"iwy ain'tn 'p'pVnwa B"3imyn amtxa ann mnxn amn •
.(awan nnaanV ma'wV nana) pxs'p 'aaia

.nia'yn 'x nx noaa »3imam ainn 'x »^ 1
n'irpniipn nx VnanV pai nmxn nx VanyV niwy n'ya a'aaan Vw mnvan monaioian «__J

" .awan nya

.n'yV pnaw its ayaa nmaa ,n'ya naVman nmxn mnV •
nooin o n'inV nwp ,'D33'ann aman ,nyanxn paa ,ma anpmn pa naaon aio px
nsyaV mm nB"p nmnnxn B'3W3 .'myawa ]Dix3 ny'Dwa vys miarsn n3apn nmVn
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