Journal of Water and Soil

(5323US @aluo g pole) S g O 4 i

Vol. 35, No. 2, May-June 2021, p. 179-188 AT WA-IAA . AFee i — 315 ,5 F o ko ¥ uls
a g Al

OldS Bl gl g ol o) S5 P05 LI, » 2l g el ol 31

*

Y‘_;JST QM—‘M L@J

WYY/ B/YY 3l 5 b

WAV ;o e

daS

@ oS woly) 4 ol s g b pylS s o ol 5l a5 i ookl cow calisee glio 4 iy 0al3h (clajls g Cuxes oy i)
Ctr mlio slacdle, Sl (S Gl s 3]l odlital x5 (slaand ;3 .l 01 5ol sladdss (SGlg)hn Cumdy 53 e el
5o Ll g (5 )l8 g8 b ciliee (slaase 53 Sl ol (S5 ST Lol sl o sl bajisel (Su5lg)am 5 Slos 3900 9 s
ol )3 sl oz 55l ads> Siloien Cunds (Bl Sl ol B o Jls & gl 5y ol 31 el o0t aB LS (s &
sle o0l Sl oslat ol Ly o by ol 53 0b odlisl s (55l e (gilannsd (51,0 12000 (g5dgynm Jaa 5l pokaio cpl 4y adlypo oliadS
VAAY=YVF Sloj 0y90 (oouldl (slaodld b any sy jo il ominw jliiel g (oxiwlg YA B Y- +Y 0y (gl adgs (29)5 oK) (4 yi0g,0un
el QLB b cuslite (LSl jl oalaal sly (Lt 3 (ol gl (8,5 )8 () 3)90 429> (Solgyan clipl > ade (608 M
Sllyy Lials b el a1d)3 S 5 Ol 395 (chuo ) VD il 331 9 TOIVD lime 4 (xaw pj Glgy AY/AR l5e 4 (xbaw by, ials
ol aly RS TEIVY (295 53 ddge a6 (liee cinang slool (talBl g ok

Sidsrin J2000 (Sijelssien Jio (linlS (ool Culil (sl Joz sl a1 glS sWdajlg

Sloo] CuinS g cusS g 4Vl (e (Ske il by 2 g
AY) 5,5 o 35 36 o el 68 s B 3 o
cel () 5l cowlio oalaiwl pas picmen (VY 5 YO FY A
Clogad )3 i dboml i Jols (2ol (halo g ol
W (Niderien el (1) 23500 8 SB olerd 5 (K38
ol calizes ldllas by Jas e Jld) LSl 608 s 4
9300929 (Sielg)hd clapivmm ST 50 diliw! byl o oold
Slagl 135y @i b gy Sl cage Sl byl I g
|y Lnabiw] o5 e o) 5l ol oobizl b 13 g Lagi ya
) S s S iy sl IS 3 (YR) ol il
Jb ol b adoe oolitl (295 glaace jlades siglsn 5
ol ol oloj ploej g 4z jo By yos b9y (=
slaJas jloslawl gy ol 51(F) Cms Sy slad oo
sy (ol mlS Glagliw (o) Sl S5l
slrdie plae ol 2 (M) 8l (S o (Sejglsyae
9 Ulyy gl (038 oy 4 g b (mjy (Sjolgrden
S0k Camgone 3l (Ggdg)ian > il (sl g5 Ol

dodbo

gl (ol USe gl @il S slaans (Lo )

slaoly W55 oo a5 (1) Sl s 03l 6575 05 s )
(VF) sl 4y olyod 4 su50l ddgs (c5olgyhd 4D (cAligdl
& G il sladdg (S5glgyun (lagly i g 420
ety ) g 030l ol 0003 L (o) 6yl s
Siariah Cundg > Pl eel ey il b culite
LS icde o515 9 €95 9 w3l sl (V) 235 0w
P 8P i S plailo g Jlse ogb) )3 s 5k
ddg Sl Oloogad )b QL) (tals g (pdided
o s Sllgy ol CudsS o3y 5 e Sy e ol

o3l g aiye 095 ookl g ad)| sl aiSgol il iy =Y )
S (0938 SIS g Lame g (omb> pulio 0uStil>

(Email: m.azari@um.ac.ir

DOI: 10.22067/jsw.2021.15022.0

J9§.w.n [RvewpY —:"{:)



mailto:m.azari@um.ac.ir
http://dx.doi.org/10.22067/jsw.2021.15022.0

Voo pi— 0105 ¥ o)lod FO alo (S g ol 4,85 VA

W g, 9 g

7253 S LS VOFAY coliws 4o slo oz 350l 0j>
glis) () JS) adlpe 39555 ol s S5 slaas e
Jecs 3 aiigs 615, 508 & ol 0 ADY Adg> Lausgio
g ) (e YOV ) andge iyl oyl 9 (530 VA1) 42>
J._»o).)\”v 4_.09> b Ja_.wy.a el ] 045 S 4,\09>
el (g8 Jlods adlllas 3,50 3i5u] 0jg> I cgr (V) Adleo
Sk bgio Ly osbojo (lsm g Ol (sl aalllas 5,90 ailate
S e A ulb ke a0 Al ol A wYLs
I 4 dog b cawl o ooy lis Y S5 50 oS il o 8))
) i (OV1-8) J i3 adgn 58 g1yt
Ao Al glaansy (b ) K> 0,55 5 Sl sl
Sy = Ay BB OISl g 03,08 Clpudi 4 oo g Cowl 03,5
(¥) Canl 0iis adg> Ul

32000 (55819 538 Jao

Sl s 5 1Sl ® (Sjdoien Jae 32000 Juo
L 4 adboe gpe ylaghS Vevr US55 9 SosS sladde
Sl ale ol Copice 3 35250 clagile & (g5l Ban
oWl 428 Friedrich Schiller University Jena oKusls lawgs
slapisy ao Jie (0l )3 4s9> (GGolg e (M) Canl oad 1)l
(Bl @by wla hiisy (i) ol SB Ol b8
(8152 92000 Jso > ol 005 S5 (ool 5 ) e i
o o3latl () (yguaiSed boy 3l (0Ll 9 B) U0k GBS (e
Silwoydd cdyls iSla (o oSl ! 5l eolazwl b (V) cun!
2 oo dlone 'Sy s a3l oy bawg S by,
i bagi Jae 53 (Sojgls e 432 bl b oo LB
Lol 5l b osge ) pulaid 5 @oje8 L oS 29 0 J S S
S o (3T wligy Sloy Jole 1) OF by 12000 &8

—onS Jhe Lol dolee aile (S5 b L sl )55l
alxe gl (Jae 3 11l 1,8 onlinl 590 les oo |y Tl
(V) 20,8 o oy )8 Lawgs A" D45 oo 03 liu]

1- Leaf Area Index (LAI)
2- Richard’s equation
3- Green-Ampt model
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Figure 1- Location of the study area and its land use in Golestan province and Iran
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1- Radiation from the leaf surface
2- Minimum surface resistance for water-saturated soil
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Table 2- Information of meteorological and hydrometric stations of Chehel Chay basin
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Figure 2- Modified land use map of Chehelchay watershed
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1- Hydrological Response Unit
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Table 2- Model performance coefficients for calibration and validation periods

D)Loi u:.d.wls 2,92 ‘_;w)lﬁ&‘ 0,90 2,9 JS

Criteria Calibration Validation Total
wlale 0.74 0.78 0.72
Al 55 o Monthly
Nash—Sutcliffe Efficiency Index 4;1):9, 05 0.63 05
Daily
2\ L . R
_ (_R ) G N lbale 0.71 0.7 0.75
Coefficient of determination Monthly
N 05 0.67 05
Daily
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1- Large Pore Storage Saturation
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Table 3- Monthly changes (%6) of hydrological components of the basin of the land use scenario compared to the current land
use in the period 2014-1992
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Month ¥ sy Y oSy b T Sojr ke buwgis 23Le Percolation  Discharge
: : RD2 RD1 SatLps(%6) SatMps(%6)
RG2 RG1
Jan 0.48 1.18 -5.67 -16.33 1.44 -4.82 0.56 -6.28
Feb 0.48 1.03 -4.01 -10.27 1.21 -4.31 0.27 -5.50
Mar 0.51 0.88 -2.48 -7.79 1.30 -2.60 0.37 -4.61
Apr 0.48 0.83 -0.84 -5.69 2.48 0.50 1.72 -3.18
May 0.50 1.10 1.28 -3.50 3.07 3.79 3.57 -1.12
Jun 0.50 1.49 -0.26 -2.26 321 391 4.32 -0.13
Jul 0.52 1.70 -4.97 -6.26 0.94 1.69 2.76 -1.38
Aug 0.52 1.69 -9.03 -20.45 0.29 -0.85 1.98 -5.58
Sep 0.52 1.72 -9.98 -20.09 1.90 -3.11 2.56 -4.38
Oct 0.49 1.38 -8.57 -10.03 2.20 -3.59 1.50 -2.74
Nov 0.51 141 -10.13 -23.83 1.96 -6.86 1.16 -6.60
Dec 0.52 1.30 -8.41 -28.38 2.18 -8.19 0.39 -9.26
loysd Gl g S 4 gj)sliS j (LS by e b
wd g S5 9,08 cluad Ol ks 29 4 Gl 58 (cejn lac] 4 358 e (S

clac] asy 355 (SAMPS) Lagie (SALLPS) 5 )3, dslie
¥ ¥ sladss ) ase ieins slaol 5 (o (PEr) (iesy;
Jlag Jad 1330, 5 o odnline a5 jolailen .Cuwl i odly lis
oTC_Q.'s’A_.sASC,wHJ.J} o).:;'>5 SHp REIP g_j Ql)’tp RO
d95 anyly ol oS e sl Juad 5o L 55 Lawsgto Jolo
u;._») 9 J_m 69)_4..) Ceod Ia_ma,uo 8l 0 ui loald uoLm]
P i sl oo gl 68 25 b s350 g 4 S
Ol Oyizmed (ol 4Bl iol38l 6y 55 sl Hlg Juad
VPN Glie 295 Mo it 53 355 (eit) sl 4 Do
Jad 5l 2 3 (RD1) odaw Gllgy iy anlsd 3959 duo )y
Olie 4o suln Jad )3 (RalS (p e o5 Cdl dalg lals
ase> 3 (V4) ohen g slobo cldllas gy dalgs s )d FY/VY
9 &5y & Sl o)l s o s o Glds” el 3153
oiall g (e Uy, Sl s & pe 4 (550l Sl (e
Wb l) Giegh @mls 5 29diee (wejn) bl 4 )0l g 358
SIS w3 3 (W) e 5 S9eVh @lis b (pizron S (oo

D)l Slgan cslys g (SoSume Bblie § &0 4 S

(7 Jga) Sy 398 Ol LR & (95 9 (oo Slels
S S dble > Ol il glsl O 5l lawgie $8lie o5 Sloj
U e cslmole 1 5, ol 5 o 0,83 tulsél L 11 o e
5 Sblay g duo 3 FIVE-YAYA (o (RD1) (xdaw blgy o353
Joda) cowl anily Lials’ asyd FAY-AIFY o (RD2) daw
Cibd S @ ol S5 d8ke ol LS 35 (V) o, Oledllas (¥
4 S (Ggp Cou (93908 gy ol 1 M 38 0 O
Ll O 51 gt dslis 48 loj .35 oo Jitto Laugio dokio
@ goble 3L 5,5 bl y3 g 1S o5 3985 BBle oyl 4 Of AL
e 5 ol Gl caw g 00, S CS S8l 000
Sods cpyas oY @ lgy o bais O bawgio 33l p3 33,5 o
D9b Bpae GlS)d ady) bawgs b wS
St il clo iy 5T Cod s 2 0 (2
slaol an 308 iulial g odaw Cllgy yials b asl o ades
95 Olllae 13 39 o AlS Adg> (295 (23 )l (unjn
0adLd o T il g (M by bl (VA) oS
Seid Jad 3 aopd Y gl 4 o Rl Sy e
o ol b i ptals ol e o iage & cul oud 35S
ol ok gt oo ye b 3 ST



VAD il il sl e 5estaT o395 (oS53l e S 2 o3l (51,05 Dol ol 1

Porw .2 P9 04 Par=71 Pers1 0%

AR

01 RD21216

Qo (659090 slial ad Ol puii oy Y IS
Figure 3- Seasonal percent change in hydrological components of the Watershed
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Figure 4- Seasonal changes in discharge and groundwater of the basin
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Introduction: Over the past decades, millions of hectares of high-quality lands have been converted to other
uses and low-yielding agriculture, which have had some unpleasant consequences for watershed hydrology.
Analysis of hydrological responses of different basins to land use change has shown that correct land use
balances the hydrological status of the basin, so that land use and the type and density of vegetation play an
effective role in permeability and runoff reduction by changing humidity, soil organic materials and soil
structure. Dimensions of hydrological effects of land capability in Chehel chay watershed in Golestan province,
which is affected by land use change and deforestation, are more important. Therefore, this study seeks to
investigate different scenarios of land use change and its effect on the hydrological status of the basin.

Materials and Methods: The J2000 hydrology model was used to simulate the hydrology of the basin. To
better investigate the spatial and temporal variations of the hydrological parameters of the study area, it is
divided into 2013 hydrological response units. After calibrating the J2000 hydrological model, the model was
fed by rainfall data (1992-2014) and land use potential.

Results and Discussion: To evaluate the performance of the model, the dataset obtained in the time period of
2002-2014 was used for selection simulation and the first nine-years was considered as the calibration period and
the remaining was considered as the validation period. The R? of 0.67 and 0.55, and NAS coefficients of 0.83
and 0.76 were found in the calibration and validation periods, respectively. According to the ranking of Moriasi
et al., the model efficiency is "good" and can be used in the present study. Several studies with similar
observational data have reported similar results. The results showed that in summer and in May and June, the
emptiest space in LPS soil pores is 3.07 and 3.21%, respectively. Increasing the consumption of MPS soil pores
has also increased, and from 0.5 to 1.69% of the empty pores in the average soil pores has increased in these
months. Therefore, increasing water storage in LPS pores in the months of May to June, surface runoff (RD1)
decreased within the range of 6.28-26.38%, and the range of subsurface runoff (RD2) reduction was 4.41-8.41%.
The amount of water percolation into groundwater aquifers was positive, and the highest infiltration into
groundwater ranged from 0.83 to 1.72% for fast section groundwater (RG1), and from 0.48 to 0.52% for
groundwater. Large pores do not hold much water, and water is transferred vertically to medium pores under
gravity. When medium pores are saturated with water, water does not penetrate into these pores and remains in
large pores and moves horizontally, increasing the subsurface flow. The results indicate that deforestation in
order to expand agricultural lands and inappropriate use of the lands are the most important problems. Moreover,
population growth has exacerbated the condition, necessitating proper land use management and planning. The
scholars have also stated that proper land use has important effects on the water balance of watersheds.

Conclusion: In this study, the hydrological effects of land uses on the hydrological situation in Chehel chay
watershed have been evaluated by simulations of the hydrological model. Our results reveal that the unplanned
land use changes, land clearing, and expansion of agricultural lands have intensified the hydrological situation of
the basin. The peak discharge of surface and subsurface runoff in hydrological response units decreased and the
rate of water infiltration into soil and groundwater increased. Reduction of surface and subsurface runoff has also
decreased the discharge in the basin outlet.
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