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ABSTRACT

The catchment is a temporal-spatial dynamic hydrologic system; therefore, the process of rainfall-runoff is
complicated. The hydrological models with their potentials are efficient tools to estimate runoff, especially
under the conditions of climate change. The purpose of this study is to estimate runoff of Gorganroud Basin,
located in the Agq Qala region, using the IHACRES semi-distributive model. For this purpose, the data of
Gorgan Synoptic and Agq Qala Hydrometry Stations, four models; CanESM2, GFDL-CM3, HadGEM2, and
MRI-CGCM3 from the CMIP5 models were applied under the SDSM and MarkSimGCM Statistical
Downscaling methods. High-resolution CHIRPS precipitation data (0.05 x 0.05 arc degree) were also used.
The statistical indices of R?, MBE, and RMSE were used for validation and non-parametric Mann-Kendall and
Sen's Slope tests were used to evaluate the trend and slope trend of the data process. The results showed that
the CanESM2 model downscaled with SDSM has a higher performance than the other models. CHIRPS data
has also shown a good performance for rainfall studies. The long-term statistical behavior of discharge in Aq
Qala showed that April and May have the maximum discharges among the other months. Although IHACRES
model did not show an appropriate performance for prediction of maximum discharges, but in general, it's
performance is acceptable. The rainfall-runoff trend during the proposed future period under the RCP2.6 and
RCP4.5 scenarios will be reduced, whereas, it will be increased under the RCP8.5 scenario. Expected flood

events in the region are also expected to show an increment trend with respect to the rainfall increment.

Keywords: Rainfall-runoff, CMIP5 models, CHIRPS satellite data, IHACRES model, Aq Qala.

* Corresponding Author’s Email: ma_ahmadi@sbu.ac.ir


https://ijswr.ut.ac.ir/issue_9957_10116.html
https://dx.doi.org/10.22059/ijswr.2019.289144.668316

CMIP5 sla Jus g CHIRPS (glslgnle sboosls wbul y IHACRES Jute 31 solicas! b iy, 5,91

(M 51 adln—9 55,5 jususl Adg> 1090 axdllan)

' Slxo o Il ! g bogy Lol drwbe ' gaws! dgozo
Q‘)“‘ ‘U‘)‘ef ‘L)""’) ‘09.1& IRUSR K ‘M “\“‘Q’“’ olKisls a‘;.uLu.u‘}lb 9 s.:T 05; A
OYAAN 12 iegas 2,6 -V YFAMY /A 15,5550 2o, -V FAABITY bl o fo,b)

cuuS>

ot 355 Sl & sl s iy, bl s Sl o Bl & Ly (ool ien ol S il 35>
158 5 ol Slnis Il o gy saa)S ol w095 osill ol b il e csla o ol adin
259 dowd oo 3l oolawl L MB 5l dilaie-0g 55 5 sul asem Llls, 091 axlllas ol 5l Bo .igd o Cguno
CanESM2 Jaw ,loz MB5T (6 yieg,0u oS! (5,5 woes ofiws] sloools jglaie 'l 4 .cowl IHACRES
SDSM 5Ll slei ooy slo g, <o CMIPS (sl Jas 4sge2e 5l MRI-CGCM3 4 HadGEM2 .GFDL-CM3
W (6 o8 e (9B 4z )0 <[+ 0% +/+0) CHIRPS YU LSy lg5 b o, sloylgale (slaosls g MarkSImGCM
Sen’s Slope 3 Mann-Kendall < il ,LU slayg05] 5l 5 (rwiono sl RMSE s MBE (R? (glao Lol 51 aslsl ;o
3,8ee I SDSM L ouls 1o 355, CaNESM2 Jowe ols ylis ol o eolail boosls &gy ol g g, b, sl
obid o)L asdllas (sl 1) clin oIS CHIRPS (slaosls (puzman .ol jlo 65 5 (500 sl Jow 4 Cons 5 5YL
Jlo alizee glaole (o o |y o0 dicion Cuiiguo)l g (55,8 ol (LI MBI o o Bueaily g Ll LS, ailesls
Egazmo 40 Lol amo &Il 1) cowlis Cdo atiless ancinn sl 00 (Suion ;o a5 Wiz ;o IHACRES Jow .ol oo 1yl
&g, RCP4.5 3 RCP2.6 (slag Lw Coo oais] oy (s5lw Jow 0,98 4o Sllg =yl sl Joud BB cdo (slyle
69> Sl Gl L oy, oe Al rizres Sl alst LAl (S5 Wi, RCPBS 5 )l cod g aals

Al aily oioli8l sais, 3 ddlaie ;o M slaslas,

1128 51s )5 Y oles DY 090 oyl ) S g o wligdins

55

ST JHACRES Jas CHIRPS (sls lsals slaosls CMIP5 sla Joe «lilg - o, s goudS sloelg

Satgé ) &£ u|)...> ‘) ‘SMJLM‘:‘SQ 6[.00&““)‘ 05.'..0.{ 9 p.m‘)S
ysbas (SPE) slees gl 3 5l sla Jlo o (et al., 2017
slgiloans 5 Jlosas (b gls)l e slespns
b 390l 285 5 0t 5 )15 oslitl )50 (o305 e
Sl u.d)—o.u.’\) L) @;b; SPE (_.;l.mo”—ljs ! M;)‘)S
ble il 65031151 W e LT e 5 53 45
alBas slojleale )b @L))\ (TRMM) G an S
sleools L 08090k oo ed,5lp 3L (TMPAY
-o;lasl W(CHIRPS) @‘9“5“.‘" Olybbre 05,55 K]
slaosls 51l Gl (GPMY Sl )L xS
(FARSINY cgian cuac el 5l oolaiuwl b 905l o
Sorooshian et al., 2000; ) PERSIANN-CDR asw.s o

doddo

S39)5 e 9 )13 (goen SR (Su3els e a2 50 B)b
ok s @l s 2l ot 055U slade sln mes
eolitlsn slaolSzuyl s5aS (XU et al., 2005) cul Uy,
= o OMSie (95 S 5 5l o)laen aeails (ghlel 0,90 L
3,18 65 85T 8405 Siloy JSKio ol el 1l 50 las 5l
S )0 Bl )by g (SluasS axlllae 9,90 dilaie 45
sbilooe o oo u YU oS L S oledlbl
3,512 sl yma ;5 (Chen et al., 2018) 5 ls bl - 5 b
~ ey S5 L leosls wilgi e (SPESY Ui b (sl lsalo
@bl ke ble o Cosgazme (e 5 Y Sl

1. Satellite-based precipitation estimates (SPEs)
2. Tropical Rainfall Measuring Mission (TRMM)
3. Multi-Satellite Precipitation Analysis (TMPA)

4. Climate Hazards Group Infrared Precipitation with Station data (CHIRPS)

5. Global Precipitation Measurement Mission (GPM)
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6. Precipitation Estimation from Remotely Sensed Information using Avrtificial Neural Networks (PERSIANN)

7. FARSIN-Climate Data Record (CDR)
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Rainfall, Evaporation and Streamflow (IHACRES)
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