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1- Generalized Least Square


http://jwmr.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-25 ]

Yy

059> Yo 3l (S0 ol lee o S5u jusel 0j9>
el ojgm 3l Ghou 5 jeiS ¥ azye sl
sl o9 il olpl 5 ol
@l odgame 0 ol -
5 Spb Jeb OFT YLT L oY R/ Y
Sl o,e YT V0T B YAT 047 YY)
vl 039 ! Corluw .l a8l b S
Loy a5 cul mope yioghS YIAVE L ol
o3 oo fSai 1) o) Gl 5l eyl o
9009 oS AV /F Ll 55ul 059> laoes
Cobos ot (ol o LA
ools JSis Sisaes 4l 1y 55l ojs>
OF Jlae —K5u jul oje> ,o el
Sl plojle by (ool oS!
sBiwsl YF a5 0ap0 5 ceas ) O wole
o e (Y JSE) asbe JW LS
ol oKl aVle ol (1 Slw jungs
250 0l &b Sledlbl g el lgie 4 oo
el 435158 58 e ol
S Sledlbl g Lol sy y3 5 sl
sl e S el (slaolSi!
Oyl Sade gylel oyg0 Sis
0,95 yzge SledMbl o LT el 5 LL3)|
Jolis VYA B AYOY Jlo 5l b YY (o Ll
oS LSis sl oje (gl oKl VF

WA bl g 5l 1Y o,leds fpgo Jlo udul o595 oy dslidagh

JEsl (955] (o by S5 sl
Gl e il bla 5w SO Oleds|
90 ool bl awslin b culys j0 0005 s
b Sy s S s it o,
S Sl 4 oKl e slaw S
ey 0 (s e84 S
@ axg b Conl odds orw Bubod ol o
S92 P Oy90 O ol ;b wbﬁm
L oJbys &y 5 ool Gledlbl
2 &S (25551 )98 2l Jle i S
30 39290 slolin] gladhaio i)l s
Plee 05y el 0jem (o] Al
29,5 ookl Lol o 18 18 b5l o ,ee
Laoli..w.J Gaad, @ ‘5»9).01 Lngua}Lw )‘
6)935 b).g)ls CJ).AMJ L).o.@ 9 IR W) du..>‘~)).>
095 4y By il Coles S (901
a8 S )15 sy 950 Dbl an WS
St po 5 sl Glaasls
L(bolii.w.l‘ ).st b om‘ P SleMb|
ALy 5l ool b jesul oje> (guiaigy
] 00 w\b).: SleMs| JLQ.A."

L w9, 9lge
OleMb! 9 axfllo Sy90 dakvwo -


http://jwmr.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-25]

YA e

s @5)"'—‘ Sy )| oolawl la Wui L;LhAiw lel)ls lelau))l

oli.......q‘ )LoT UT )‘ oolazul L: 9 uL?u..:‘ o)
Slosl Ole 4l as 5lesl Ll w3
Jsb Yor 5l eSS olliws] asa ;o Ll

el oo% L.S)L"—‘ 0)50

OTAF ol ol lie S pte £5,5) shylga ~ oS53 s o35 Copeipn ) IS5

Ql.: LS)LJ 0,99 J&.ﬁ) )Q Sl gse:""b
ol 43,5 Syge bl gilal en

O b g S bl lasul jslaie o
S8 bolliw! plu g )LJ a8l ol

core e shle akbly w88

ke — KBy sl 059> civiie (mw ol o5l V5l Google Earth (sl o,lsals pguas -V JSi

P Py S e Gam JLpSY b Jby
polie Oless o5b @ dxgil awns >
o 6)'Lw FLIWRY S92 g0 SledMbs! ‘Lasﬁ.i.“..o

o N9l oo dng st @398 Jolia
S olas, Jlis! polis Jolas ol slie p

(st95T (9% -Y
Syge 90 4 29,8l 68 IS jsb 4
oolaiwl 3,90 g 00l Ay 2 Alwgay § A
ol 2 258 g (95 ) 0 S (e )8
&9 3l dajpsie SVl 55 a5 ol


http://jwmr.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-25 ]

Ya

bl sl gg,m] sasls 0,5 by
il oMbl Jlal (el 157 5 8 yne
T =LY

H(xy)
el aw (V) Ghlea 5 Sl
Sy @5 p5 e &y N@) 5 S(3) R()
ROGY) oles b X (9,581 (558 Jiod S
polra Y ST Xl Cundad pae jialS S a5

®)

Y I X lawgy 8L ,0 Oledol 28l jo 5 ol

By S (gm0 b 5

150 g0l
R(X,Y) = % *)
S(x,y) = % V)

opl e pll o] Jloyl g 8L o Sledlb
S
R(@) = R(x(i), X()) )
)z(l) 9 [°“ oKl LgLaoo\o 0dS ul“ x(i)
2l oo Cawd @) oz adal,
1-1
(@) =a()+ > y; () xb; (i) Sy
i=1
5590 oK) plos 5l laools o 5L Y(i)

o OseS ) byl D) 5 al)
&S Gl S0 srolKis] plos g pll oSy
el oy ools (il e Oyso a

il glaigS @

S(i) = S(x(), X(1)) ()

ol Slo O00) 5 (A) oy & g Lals,

ey 4 S(1) g R() 55,50 polae a5 cul
O Sl iy Jlol g il sl 4,
l?. 9 41»-»: 6[&0&»«*@‘ ).aLw 9 'o‘l cl.i';.wi\
2lo g ol ol e BLS,1 e )85

WA bl g 5l 1Y o,leds fpgo Jlo udul o595 oy dslidagh

ol Sladod Lol 09l co dnlbne Cl> jo
Cuwl ooy Hlis (VYY) Sews 9 jufgo yoomon
laysie 5l 6ol Jloizl @i b &5
el ale sbable o (&S 5 (o5
Cond Jlp S b Jly slbess
ol slp 8l S (951 S o
Jlao y0 (2951 05 10 ppe dari )l
2l polde Liwly pl jo .l Ol 4 by e
s MINITAB l58le ;i lawgs olSzal V¥
3,90 Anderson-Darling sl b9,
&b 5l as al eamlie 5 a8 S 5 L)
Sorn JbrSy 5 Jeyi Jlixl ms
WS 5,81 Bod cnl o I anled e
$R95 s el 485 1,8 ooliul o5
25 Dope & wnS (99581 sloasls |

(S0 9] -l
H(==3 p0q)In p(x) M

S e 90 -0

H(x,y)=—i§1j§1p(xi,y,-)lnp(xi,y,-) )

byt sl -
H(xy) = -élj%;lp(xi YPINpG§lY)) (¥

o o P(x.Y))
T(Xy)=- DAL vy
(xy) 21; P(x.Y;) ”{ p(&)p(yj)} ®

X olsy, Jleiml p(X) YL Ll o

5 Y9 XS e Gols 59, Ja=l p(xy)
y bboa X goleg, Jla>l p(xy)
axle plee 4 T(XY) az 51 aib e
Ll el zlae @ledbl Jlasl yows sl
Slr 2y 2ls OF) Spw 5 nse
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Abstract

Quality of streamflow information for a given watershed or region is primary
information needed for the sustainable designing and operation of water resources
systems. For an optimal hydrometric network design, they should be reviewed
periodically based on the information needs and future water resources development
plans. This study evaluates regional values of streamgages in Bakhtegan-Maharlu basin
using the discrete entropy. Discrete entropy can overcome limits of data normality
assumption in past research and applications for hydrologica variables. To determine

the regional value of each station within a region, several information parameters such
as margina entropy, joint entropy, information send and received by stations and
transinformation index between stations, were calculated to identify essential
streamflow stations and critical area. Sensitive analysis to number of discrete intervals
show that the entropy is sensitive to changes, but the ranks based on entropy indices
appear to be less sensitive. Validation result confirms that the entropy is useful and
comparable with correlation to characterize the essential and excess station in the region.

Keywords: Evaluation, Entropy theory, Discrete intervals, Hydrometric networks,
Correlation coefficient
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