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1- Curve Number
2- Soil Conservation Services

3- Water and Energy Transfer between Soil, Plants and Atmosphere under quasisteady state-Modified

4- standard asymptotic functions
5- rank-order
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6- Leaf Area Index
7- potential maximum retention
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8- Surface Runoff
9- Base Flow

10- WHAT: Web-based Hydrograph Analysis Tool (https://engineering.purdue.edu/mapserve/ WHAT/)

11- Recursive Digital Filter

12- Moderate Resolution ImagingSpectroradiometer (MODIS)
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13- Initial abstraction ratio
14- Runoff coefficient

15- Initial abstraction

16- Interception

17- Infiltration

18- Surface storage

@

(o)

&

00 = &
AT Y

&



@75 st a5 0 (1 sobs a2 T 5 04
b 5 (e o)l (csSae salail) oS ol L
s LIS ¥V oK g Sewll 1 2AY S 5le) o
Sl g cpl ;o (V10 Bly g SClgeS oV -V F LS VY500
(LAD™ & maw (a5l wilals oie g0yl (sdumslone
g (a3l b o oylad galaly 5l 55L n Sl

(VN e g slao ) dalys 5 JSaa Sy

OA)
CN; (LAI) = CNpyip + (100 — CNpyin)exp(—k * LAIL)

fole jo e s0,leis CNj

1ol 5 S5y mhw (ol LATL

oS el iy S K 5 4505 e 5o ot CNigig
ol Cape o i ol (b, bl g aibie 2 4 az gl
AL gloosls (o (ytas 4y azgi b aS Coul (nl )0 s
sly Ol |y abaly cal 90 ol 5l slaosizm b S whaws
)5 alale - g5 Soxie (5)led (43,595

CalodSS ylgi p (coimo aildlo Lo (g0 ko (Gaumlo
(CNy)

sl telive oles bl ailale ClilodSS g gamloe (lp
(Ve oo 5 9 299 uly) &UL? G052 (G wlxe
10 00 STy

Si = Smax[1 — exp(=bP)] v
mm)slale cilsdss oy S

(mm) «lals oL P

Sgazme Sy 4 e iloaSs g el g el L b g
JSsa Ve gabal) 5l 5 (fome go)lo Culd )0 055 o
99 o0 dmls dilale

CNl' (Sl) :'— (¥+)

SJgux b sl (ufile (S 5o )l (Gammlno

(CNAVE) > 10
& bo o g2 0 slaJgux b psul lawgte Jovie gojle
Sloeg,S g (pej )5 Gaik 4 4z b g o g0yl

P—1,—SR SR am
S S P-1,

g oo e py Al 4 DK o p Vb (gdlolas (0 5 J>

(AN ple g iw)

(P —1,)? Av)

P—1I,+S

a5 55 ISsay Vb gabal Iy =+ 531 .ol [3=AS
(Yoo A oyKed g gin] 101289 Lo g 1) g oo

SR =

SR = L av
P+S 1+ (S/P)

SR
5= [1+(S/P)]™ QAP
aloe 5 St STy olgs cepe C=SRIP 4 az g
ST
C = P 00)
" P+S s
SR. = CP 2

ohb s Olply, Jlaie g /0 Cloly; copo tail S=P 31
Sl
SR;=05P)

STolay cupd g (o (0 lod Gaili' gy ~Y-1-Y-¥
Clolsy b slp 1) (B9, (Voo A) LSen 5 (2 gy
ol s S sl g wlale o)L 5l ool b jazen wilale
waro b h> ©lolsy Jae s SCS-CON o oS 5 Ly 3,
B3 o Cawdds |y gabaly Slols)

<R ot (P —0.25) av)
SCS+c = Y Y P +08S

4 O gl b b oo bl gl Mo loaSi g oy
el Sy p Oy (1

0]
Wbl Soxiw 5o ko samwlxo gla g,

b plh g G Al S golods (gauwlxo
CN AP S 2

Cewddy )l g oo go)lads |y pakaly (VAAY) S 5le

19- retention coefficient
20- Leaf Area Index
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21- Evaluation criteria
22- Nash-Sutcliffe efficiency
23- model bias
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Abstract

It is a matter of utmost importance to estimate accurately watersheds’ surface runoff in order to manage a
regionys water resources. Due to the inadequacy and lack of surface runoff monitoring in some watersheds,
as well as high error and relatively high data demand of the daily runoff estimation methods, it is necessary to
rely on the monthly runoff estimation methods. Different scenarios of combining monthly surface runoff esti-
mation methods (the monthly SCS method, SCS-based runoff coefficient, the integrated curve number (CN),
and the runoff coefficient method) with three methods of calculating monthly curve number (based on the leaf
area index, on the retention potential, and on the average CN-based reference tables) as input parameters for
the surface runoff estimation methods. These estimations were applied and compared across the Araz-Kouseh
Watershed, east of the Province of Golestan. Results indicated that the monthly SCS method in combina-
tion with all methods of monthly CN has appropriately simulated the surface runoff with the Nash-Sutcliffe
(NS) coefficient and bias values of higher than 0.6 and lower than 0.3, respectively. While the SCS-based
runoff coefficient method performed poorly (with negative NS values and bias values above 4), particularly
in combination with the average CN estimation based on the reference table. The integrated method of curve
number and runoff coefficient in combination with all methods of monthly CN estimation indicated relatively
acceptable results (with the NS values of about 0.6) during the calibration period; however, for the validation
period, the results in combination with some monthly CN calculation methods were less reliable. Therefore,
the monthly SCS method was selected as a suitable and robust method for the monthly surface runoff simula-
tion of the Araz-Kouseh Watershed; thus it may be recommended for estimation of the water balance in similar
watersheds in the region.

Keywords: Araz-Kouseh Watershed, CN, monthly direct runoff, monthly runoff coefficient, SCS




