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1- Mann-Kendall 2- Pettitt's test

3- Double mass curve of precipitation-runoff
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Table 1. Statistical parameters of the hydroclimatic annual data
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Figure 1. Location of the Lighvan basin
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Table 2. Results of the Mann-Kendall test (Z values) for the hydro-climatic variables of Lighvan basin
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Table 3. The Pettitt test results for the annual hg/dro -climatic variables in Lighvan basin
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Figure 2. Changes in annual discharge of the Lighvan River in upstream (Lighvan Station) and downstream of the
basin (Hervy Station)

Q=-0.548+5.253E-04P-2.743E-02T yean+1.091E-
02RH+2.981E-03FD+1.764SnowW/Pgpring*8.930E-
04Pautumn

Shalio ggym ol 23 pB,l duslis 3-8 JSi p
bl Jl ey (gl V=) g Jao ) ol iliwsle
5 Shwlio plB)l 20,5 o dasMe Cawl odd 02l L
YD USS gl Gkl cwlie by Slusle
AB o ul.g.u &S Cawl 0 djl)l P ‘nlé)l L);'uf‘); )‘.)9.0.3
3-S5 2 14,5 5 aumss Jpo bl g3 JB plost
I lp bl Jae 5l Jols 5 Slaalie polie duslds C
Jol 6yg> @8ly sl sas o plis gyll oygn
odg L] U an.'o 0)9d (w‘ a JSWA uln.m 45) VAV--40
Jae 5 Jols polie (YAAF=Y-F) 293 0)9 1 ol 5l am g
ol kel Cands pgd 093 ol (ol o 3,5 3lg b
el 039yl 390 g 05 3,1y ol 5> conldl s m
o> (] w90 e (gyblme MBS &S Jb
okt Gluwloee 13 5 Cunl (Sluidl Jolgs 5 U aS 2445 o0
Lol 0355

a9 bl (6 jludnnd

] Silosnd gl Gor)S) slodre JSis e
o« (a5 aVlo) (codldl Do (slayiia Jgl 0)9 )
s slado g od d)ly cde Jold |y juiie Ve 5l i
ol aods o5 1438 LBl s laoylel ulul 4
EPWIPPIPIES TR SR FESIREING I W | I g PRCSISR I WELEN
prg Bl Caady 3)lgy08 gy 3l odel Cunsy sloJue 5
JFssly sl el 3l by Sligran 9 (bl
S 1 onds @y e 55 g 13,5 so s _esldl (gla puite
Sl 3 (Kosd gbar Wl B S 3 S e
STl e85 Glp g pshaiecnss Wge adex Uy,
HF (R g v Ojgon & (el sla e
Ohey Jl Mdedl pasii g ase (29 ol
osbly pyg5 ey ol 0> & w35 ekl GgswS)
e o pcwlio 3,5 (0 Bl 0d)ly (slaygu S I Jol
bl modell-1 - Jao aliag, by (gjlwaws sy
RS
JSsa Bl Jae olel p (A dal)) J bl cpl b
23,5 &yl g gl el

asgs Cllgy (Silwand slaJre JSiis 4 by pe zols aoMs =¥ Joao
Table 4. Best input variables selected by three models based on statistical measures
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Figure 3. Comparison of the observed and simulated flow values of the model1-1 in the first period (a) and the total
statistical period (c)
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Abstract

In recent years, rivers flows have significantly decreased due to regional or global climate
change and human activities especially in the arid and semi-arid regions. In this study, the effect
of climate change and human activities on the runoff responses was examined using hydrologic
model simulation in the Lighvan basin located in the northwest of Iran. For determination of
hydrologic model MLR methods (Forward and Ridge) were used. The Mann—Kendall test was
applied to identify the trends in hydro-climatic data series. Also. the Pettitt’s test was adapted to
detect chanae-points in the annual discharae values and climatic variables. The results showed
that there was negative trend in discharge data series, so that in Hervy station it significant at
10%. Examination of the climatic factors indicated that there was an increase in the temperature
values and a decrease in the relative humidity values at the basin. Also all variables related to
precipitation in spring have decrease trends. The rapid changes in runoff values and most of the
climatic variables occurred in mid-1990s. Comparison of the average discharge in the
Hervy Station in the two periods indicates 36% decrease in the recent period compared
to the natural period. The effect percentages of the human factors and climatic factors on
runoff reduction in all the models used were 65%-84% and 16%-35%, respectively. Therefore,
the impact of human activities on the river flow changes was significant.
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