O ) GJ‘aéiMJ?ﬁwww"ﬁ%

\:A_h;ﬂ‘ ‘Q 3 = i SI29LS palc olS3ola
‘:l-b = 3 ‘5) ﬁx! ole_»u PP ) a..ak_x»’
Golw ruudo alie 9 (5o09LS wele oliliuls A9 ols T F-Y

15" National Conference on Watershed Management Sciences and Engineering of Iran
Watershed Management and National Security

gl o3 CawdVl Gbla 5,0 1o O SE 5 (21l 68 S i

"l oS 5T 0L dilae M 5 8 e e
(‘J‘}:m‘ Auu«gf')‘j«g:/;' b(}/&)bﬂb@[&}djj‘;wlt}l‘ al.(f.f/.’ dj’}j‘a}gf‘fﬂyﬁp;f}&‘;}fﬁ aj‘;.ﬁc;ﬁ.i«'/.i—'

b.jafari@areeo.ac.ir
djb@:«é@[&d} ‘;jj‘;[.ﬁ.(f}lﬁ ol ils L;J/:J;,;},‘I’w,u@ajf,b U)f.,l:.«/—f

GJMSP'

4 e Bdes (G b 5 glr DI ad Gl glacJlad Sl Sl Glaas s 3 (SUI 0 s Dl

St Cands i 55 e Jolse 5l (S Bl 0l Sk e 3 8 e plerrbgolaBl e Slas

3 b el gy el Ul 5 (6 3k oIS e 5 gn Jol g 51 ) (SIS £ 5 03 sl s Sl b

Slly 53 OT LA 383 Gl e 057 o (Bl I8 Slais s, 3 bl 5 K Sledbl 5 L

GUOSET Gua b oy S s Sl o l8 Jold G @ OF Colla 5 b G740 s Sy e

S 53 01 GEE b 5 WWAF BTV Sl o3l 53 et olpale slaesls 5l eslizud b sl ,lS ol ks

o oS A3 o 0L (68 Dk s 23S bl 3 paln sl o5 SV ailaie (550550 Cuonds

S S w31 o3 0 spde 53 5 e SBLal LS FFF spus (s VA ld; L SlS e SleL

S Wl WV o3 ol b sl 5 b el a2l (S0 T (5dy S pSne (blie e 5 il 2alS

el 03305 gy A GEE Ul 1S g 53 (618 Dl 5 ol 4Bl i 3 4 (S50

55 b (Cwdd (O yuss Sl s T 1 gads 0851
FVRTY
o amein s Dl b bddaly 53 o7 G sl o TS s ek 5 TS 50 e D585 0
(il oolasl pu Slad a4 pre bias () s 5 (gl Ol as Sl s ol (VY VYA OG5 o)l
Sl bl 53 i e BL) G e b Sl St Gl Gc s (S me 3 i S plads s s ehisw
035 S Sl el Olad Slidss (g ke E 0TV OLKes 5 ol )33 S a0 ab g Siaodd Cunds p IS L
Cowd 4 Sl ol 550 Jol Sl guast (i S Cosb, Cands 5 AS s (S G ps S (S
b 5 3 adn Ol i 3 e bolse 31 (S8 o) (S Ol i 5 es sl ad s Sl (CND s oo 03,5
5 LB YA OLer 5 D ATAY O 5 03l am THN0 (S 5 A YWV O 5 sl ) ol sl 655

S 4y o 81 a3 057 gr 3] (58 Sl s 5l b L a8 dasT e DL Tty (VAT O



mailto:b.jafari@areeo.ac.ir

Ol SN (piiga 5 as%e e Chbad Gpada S

eannl 1o 3l jI9LAS sl s18Ea1s
I G s s
Gobw prudo alie 9 (5509LT pole olLLIID 1V ols oLl F-v

15" National Conference on Watershed Management Sciences and Engineering of Iran
Watershed Management and National Security

Sbwly 3 Ol (b s lS Dl ol 5 il (ALl Sl eslanal ¢ 5 51 DSl Sl 5,74 5l 5l el Dol
Seslinad 5 b 5 (YeY e OLSas 5 AWl n A il 5 65,5 60l e obbl 51 woskas ol e e 5 Il 5 O3lste a5
S by o6l 38 slaatd 4 OSel (lallas dul 3 Jogmd 5 il o LT o 53730 Sl a5 ol (5,58
50353 e glac LB 1 eslanad L &los 1S S iass 5 Sldlas e (..Alj.e il by glaTesl s auze 5 Ol Bl
) e el ol il bl 3 Sl (68 Sl WS s Sl e RSIGIS sl g e sl S
Ol 5 el 033 Sl Slaclad 26 s 3blie s i s 53 3Ll (608 Skl L5y s 5 Sl ol lallas
Sl 5333 i 3 i 5 Mo Sl Sl ) e 53 Ly (P08 0LMes 5 s sSOL T8 OLlSas 5 1 Y01V
sl s 5 53 il slaoslpale bl (sdipaih Sl ol (sloalds o ol o3ls DL sl 5 0 S (68 Sl o
S8 s Lo 5 Gl s eslind BB 0T s 5 055 Jod BB oo s gy aib e sbabss 5 bap ) S )
DS 3Ly Ba b )y hy s ol plondl Slidond a4 4z 55 b A3l o OF Jai 5 b dige o e shiens L
25 S el 55 b sl oipm sV adlaie (S5 ader Cands et 53 OF L8 oo 5 Al WV op58 G b 5l 08
L 5, g3l

0oo TEONY B YEOYA T LUl A ssde w Ok Ol 3 il Ol g g 3 35 abe altag,y cnsVU sl o

(\J@)@‘)U&A\' e }j.‘?‘)}dk;ﬂw‘j ] o é‘j oj;&d}]ﬂ OVO'Y,UOYOOV,‘)JM

3
]

40) 008

4032000

SN0

oosy 2 3 4 8

hosin s UTM 20mé 385




OV NS (pidigea 5 a3l (e Clulad Onada il

\:A*:n.ﬂ‘ ‘J 3 = i SI29LS palc olS3ola
wrho Soial 9 451 5% ALY e ks
Golw ruudo alie 9 (5o09LS wele oliliuls A9 ols T F-Y

15" National Conference on Watershed Management Sciences and Engineering of Iran
Watershed Management and National Security

s ol b ol o Sy vols L gl s sl b sl o)l ol S e K ol sl o3 ol ol g8
e g GRou Ll 53 el Jdime (slsa 5 O L less gy bl s tedee MY (SWL 0 S0le 5 en g S sSeme blee
SIYAY Jl Lol 8 gl aiis 4y lp 5 0cwdd oylpale TM edas 51YA 5 0¥V Jl ol 08 gls ik
Sy sl a5l s Sl 5 s il a5 C3s Rl G zen L5 S eslinal Acdd ol sale OLI s
S GPS Lol S cmdgn 5 s ool 5 (ool leS s 5 ol salizal Sl Slaslie 5 io 5 Sledlbl 5 SlaylS
350 SR e slal il GLadily oy e il JATST SEIVA 1310 5 Lamme 3 (508 sla 28w ¢l A3 S
GBSl e a3 el 5 Ll (5 S uslal (3Ll 5 edin Slondl (5 jhnd| Sloas ol L
(YWY bS5 golasb) s sslinad Kiuled amio ©55 S5l 85 5 obd ol eals Sl ghuaid Jold oS 5 guuaib
Gl 428 4 5l e L3S Ll Jlaasl Sl o) S e sl unaib gl n 5 Wssnl s ekis ol gduaid (gl
& oMl daets alie pad 5 o Sl AYAF 5 WA YW ol b 3 a8 ol o Slos whie o (sl 2l (6,08
A3 S ab g 3 ashen Cands p OF Jlemml S 5w g s 3 0303 5 Sl kS ks 5 o

Cou g s

3y50 ekemin £ 580 (ned e Slaw Sl slle S5 035 Ll gl pslal gluad b 5 05l e Dladlls | el b g a3lin
b el (595 55150 g Slowomas (g il (1l ) 51V O 5 o) ).l DML 2 saal g5 5 e3linad
sl Jle gl bl 6208 sl wid 5 os S Jles! Idrisi Selva e Bme 53 Wl3)S 5l 5 e e by w4 e
Condly sla el Sl wblie aas el A5 Gls all S bl lp e (Y US2)as 8 4 \YAY 5 \TAA AYVY
36 S oo slan b g elnil o Sle il gy abl oo (Y)Yt ) eolinal bzl oo 5le 5 wbliie Jodor sl 5 e

O dsdr) ad bl s als IS LS o o

LM
S W

“ S oty S “ o S v £
% £l 32wl ;5 bk % it Fman BlAIa
S 5 Bl m S o ———

bl s sl dl Gl ol 8 gls aii -y IS




O ) GJ\ajégiMJa‘,waMJjﬂg

\:A*:-—Q‘ ‘J 3 = i SI29LS palc olS3ola
ho Soasol 9 (55l 5 SRS ek S
Golw ruudo alie 9 (5o09LS wele oliliuls A9 ols T F-Y

15" National Conference on Watershed Management Sciences and Engineering of Iran
Watershed Management and National Security

A.L&J:Jjjduwévb@wg;lijﬂ—\ de;-

LS sl Sk il S G e Cadls Sl 4 gas Sl Ju
AESY JAA A VY
AVAY V/A) V4 \WAA
AN VAT d \Fe¥

aw a5 sloylgale glar 3l el Cljsv;m\ Slaalid oS das o 0L Y i o il guuadb Como SU55l sla el ey
laalds ol 5l Ol o (gduail (VU Como s a5 L 3L e slazel LB 5 anils Gillas yglbae ) gba e g.:x_éljlfvjujdab
Dyt dle 55 505 olazal b5 5540 (VAT 5 ATAA AYVY L;}La)'clainm) Al Woeyes b ol Sl s aslie gl

el ol SVY Jsdr 55 (6,08 o el Ol as 5 a8

S 4y alls s 5 SR SRl Sl 6 sl cmle =Y s

SAlls ol i BRTS s 2Ll sl
\Ya¥ VYA Wy

ALY eyss b il BV mals Sl il
YAy Y DEAYSA VAT 001F\ SYVOY  OWV) S e S
+f\“f,\//\ 9\//\,0\ O.A’f\ \We ’\ . —9?,9" YY‘Y,VY‘ C)\»SJA CL'
—¥O A FiEOET  S000Y)  YRVOAF 0+4.f AARTA L S RPRCF S PN
NG OFAY FEYA FAVAY Y AR (gl Sl
—Y0) YAYY O,YY 18,00 —A VY YFAY P
+FY 50 Y04,V VEYY V0,70 Yafy YAOAY 55 Gbls

ot 3l K e Llodd b 5 i s opn g8 aes dl W oo)ss (b dS e e OLE (8 Sk s
Oramad el 0l ol W68 Ko w5 a4ty w5l S T e IS 5l Ao 3 0 sl 3 5 els 0L LalS Wy asdllas 653
b sl sl Qlﬁﬁjud)l)@@y@jb.w\ ol 03958l 45 = o é‘j u)}&wﬁ &EDCE.NA{M)J Yo sad
b skl o S Ll s, s axdls LBl L) (S e DLl alaie 1S 5 Sllu s o8 e 2208 laans
Gets ol 53 el 03 S w1 (G VA W 5 el Bl LS e DL 4y SIS FFY S0 el gk @l VWV o6 ol
S Fobe 5035 s VL Caenl Sl Ssn 0 sk (A3 5k Olee 53 SET sl b S e IS 3 e

6‘4.]9;—% J;G Q‘Jslwv\;l‘,}"-f J.J:L» osls C)J’.’.“’\il‘éj’b C)Jﬂ.wbdjiw.a L;lal,wli)a}u‘ Mﬁb&i}ﬁ]ﬂ;&udf)gjbszj




O ) GJIQ‘}:’@‘MJ?‘#‘}‘WMQ&

g:‘_,_;o‘ ‘o 3 . i SI29LAS palc olS3ola
e Stel 9 (5ol 5 el et
Golbw uudo mlie 5 (5509l wele ol 1TAY ols oLl F-v

15" National Conference on Watershed Management Sciences and Engineering of Iran
Watershed Management and National Security

Ll e 035 ulf (25 b 5l 3 tes Sl 3 36 S 1) gy 5 Sl W sladuT B es S as e S dpsdes Cunss 3
SR 6l sl sl 4 oS w5 4 ON e s i sl g e 65801 5 Sls Slalie a5 L CN slis 1S 50
b baly cnl s A3l o (65108 2550 BB Ol il ol slae S 5 (35S bl (sl 50l (1l Bl 5 sl b slss (LS e L
56 53l 3 53 AT Sl 5 el e sl Il SL] LS 5l B oS S o SLL law (I 4 4
Gl Skl U s Gble 53 e Sy, 3557 e Sl ale mle 3 g S cnl gl et 4 S L5 CN slis
T 5 05 adeds b ble Gl 55 e Jole oS T 0a S plan S 5 (5K Ghla mlan (11 S (S Sl Ak
2l o3 0 5 b e e B e sdse ol e s b 038 e el Sl A5 S e e pdU3 LR
Cllsy e 53 )8 i 58 (LS e Sl gy VA W) L el S 5 iKbb sy Yoo il 5 IS
won bl 4 by te (585 ¢ pSun w81l e3sad Al B Sy, RS g 3 lS Sk s edd e s>
By el 4l g (5 sode Sands p SIS S0 Sl 5 b el

okt 5 90 @L'.a

(53550 asdlle) ATC-GIS Lmms 13 Ul gLyl 5 oo osled 3,30 Y0 L GSLL (g3l 10 Slus 1 0 DLS (5l
VOO0 = (A (655958550 5355048 g oo Ol e

Sl 5 .S jlax 5ol 4 Ol Wy Ll 55500 5 i oolad s YAV L il oS s wp p o3l o
ATT=0) 0V led caadoen Sl oLl pske (53,1008

ke al Jad . Jld 5l — ed g S adlate 53 (sl anl ol le 3 g8y 53 Ul mal (s s gl 35T WA e el e
AWV e il s gl lags e

Sl 0S5 2l 055 (55 o 2 BN GlS DS S gy AYAY L 3155 i 6 (6 o 233 e OLiES
AAYA L OOY Ol O wbee

sl 3 Dlew ot 5 Ul sbml > (Bl (63508 S is H s WA o (San S g cp sdae p S s e
BO=0V : (OF Ol al (sl sl pwdige 5 p ke adme OLLS

Agendra, H., Paul, S., Pareeth, S. and Dutt, S. 2009. Landscapes of protection: Forest change and fragmentation in
Northern west Bangal, India, Environmentalmanagement, https://doi.org/10.1007/s00267-009-9374-9

Al Amin M., Rashford B.S., Bastin C.T. and Aadland D.M. (2013) Agricultural Land Use in a Changing Climate:
Impications for Waterfowl Habitat in Prairie Canada.

Alam A, Sultan Bhat M, Maheen M. 2019. Using Landsat satellite data for assessing the land use and land cover
change in Kashmir valley. GeoJournal. https://doi.org/10.1007/s10708-019-10037-x

Chaudhary BS, Kumar S. 2017. Use of RS and GIS for Land Use/Land Cover mapping of K-J Watershed, India. Int.
Journal of Advances in Remote Sensing and G1S.5(1): 85-92.

Dwarakish G.S. and Ganasri B.P. 2015. Impact of land use change on hydrological systems: A review of current
modeling approaches. Cogent Geoscience (2015), 1: 1115691. https://doi.org/10.1080/23312041.2015.1115691
Gajbhiye,M., Sharma S., Tignath, K. 2017. Application of remote sensing and geographical information system for
generation of runoff curve number. Appl Water Sci (2017) 7:1773-1779.

Hamad R.; Balzter H.; Kolo K. 2018. Predicting Land Use/Land Cover Changes Using a CA-Markov Model under
Two Different Scenarios. Sustainability 10(10), 3421; https://doi.org/10.3390/su10103421



https://doi.org/10.1007/s00267-009-9374-9
https://doi.org/10.1007/s10708-019-10037-x
https://doi.org/10.1080/23312041.2015.1115691
https://doi.org/10.3390/su10103421

S et GJlajﬁiMJa‘,bu-‘nwwajag

eiasxy 1o sl SiI9LAS male olSAala
o Saaial 9 (5510 505 : e e
Gobw ruudo mlie 9 (59T eele olLEGID 1YAY ole oLl F-Vv

15" National Conference on Watershed Management Sciences and Engineering of Iran
Watershed Management and National Security

Islam K, Jashimuddin M, Nath B, Nath TK. 2017. Land use classification and change detection by using multi-
temporal remotely sensed imagery (The case of Chunati wildlife sanctuar). The Egyptian Journal of Remote Sensing
and Space Sciences(In Press).http://dx.doi.org/10.1016/j.ejrs.2016.12.005

Lillesand, T, M., and Kiefer, R. W.,2014, Remote Sensing and Image Interpretation, Sons, inc., USA, ISBN:
0471255157.

Suresh, Y., Balachandar, D., Murthy, K., Muruganandam, R. and Kumaraswamy, K., 2011. Land use/land cover
change detection through using remote sensing and GIS technology—A case study of St. Thomas Mount Block,
Kancheepuram District, Tamil Nadu. Int. J. Curr. Res. 3: 501-504.

Yankovich KS, Yankovich EP, Baranovskiy NV.2019. Classification of Vegetation to Estimate Forest Fire Danger
Using Landsat 8 Images: Case Study. Hindawi Mathematical Problems in Engineering.2019. Article ID 6296417, 14
pages. https://doi.org/10.1155/2019/6296417

Land use changes and its role in the hydrology of the upstream areas of
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Abstract

Extensive land use change in areas affected by human activities, while having serious effects on the
environment, mainly leads to socio-economic consequences. Also, land use changes are one of the
important factors in changing the hydrological status and erosion of the watershed and the type of land
use is one of the important factors determining the level of permeability and runoff. Therefore, having
timely information on the process of land use change, its effects can be carefully monitored, in order to
properly manage natural areas and led it towards balance. The present study was conducted with the aim
of detecting land use changes using Landsat satellite data from 1998 to 2015 and analyzing its role in
changing the hydrological status of the area upstream of Siahroud watershed. The results of land use
changes show that the area of citrus orchards with a growth of 190% has increased by about 444 hectares
and the area of forest has decreased by about 5% and and the residential area has grown by 20%. Due to
these changes during this 17-year period, the hydrological behavior of the basin has also changed and
land use changes have played a role in reducing runoff.

Keywords: change detection, Landsat, Siahroud
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