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Fig 4. Parks and green spaces of the study area
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Table 1. Morphological Characteristics

Sldae Sl 4 -l sola cadle
Amount Description The unit Symbol
2.7 Lokl =l K A
The area of the streets str
18.66 SVl lass s 5 (S e slaliad 5 S L -l K R
The area of parks and the urban green spaces and the upstream areas nat
The area of residential houses and buildings hou
The area of trees cover canopy on theStreet side streets tree.str
The area of trees cover canopy on the, parks and urban green spaces tree.nat
43,56 Lgﬂ)lS@JM@u@e-ybjlwlo)ujdﬁi&l@:ds;»u K
The area total sum of Urban district Total
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Table 2. Hydrological parameters of the Model

Sla Sl A=y solasl cadle
Amount Description The unit Symbol
6.54 Sy GOb ks sl gy G e AL gl mm P
The cumulative rainfall height of an event or daily rainfall
88998 Obls andl Ol s (55 el ook pom m
The volume of precipitation occurred on the street side trees Pes
466284 S o Slalad 5 LS OL Ol s (g5 eslhsy ol e m’
The volume of precipitation occurred on trees in parks and urban green spaces P cenat
711 Ol anils Oty Sl ol Sl -
The stem flow Volume from the street side trees (O
3730 St e Slalad 5 S,k Ok s 5l ol Sl e .
The stem flow Volume from trees in parks and urban green spaces O eenat
8784 Obl el Ol A S o m
TheVolume interciptaion on the street side trees L s
46022 G o glalad 5 S,k Ol ps ALS 5 S o .
TheVolume interciptaion on trees in urban parks and green spaces Lcenat
0.8 )li}”_ S s_)BLw Aoy
The stem Flow of Chenar Tree percentage S,
87.9 Sl s oS S o3
The Interciptaion of Chenar Tree percentage L
5.85 W35, sl s mm E
The Average of daily evaporation
9095 Ol ail> Ol o 5l s m
The Evaporation volume from the street side trees E et
47653 S o slalas LASJL_! Ol s S o m
The Evaporation volume from trees in parks and urban green spaces E, eenat
15795 Obls gl 5l s oo .
The Evaporation volume from street surfaces E .
109161 S o Sl 5 Sl sl 5l s oo -
The Evaporation volume from parks and urban green spaces surface E
159120 Lol ooty s Sl o o .
The Evaporation volume from the roof surfaces E o
0 OLLst ail= Ol 53 GS 5 (o5 p ok 0,383 Ol e lis e
The Strorge volume on the trees leaves in the street side trees S tree.Str
0 6*2}?.&6@@3@6)!Q\:})Jéugﬂdjj)ﬁavhioﬂ}')yTw»)\Jﬁﬁ -
The Strorge volume on the trees leaves in parks and urban green spaces S et
cim
1.67 Sk plal Sdsods olia —
Saturated hydraulic conductivity of soil day K,
22 ok e (b 35k Ol mm In
Infiltration rate during rainfall
412386 ool e (b e 58 Ol e o Inf
The penetration volume during rainfall
4500 Ohlsr s s (Vo 3 o -
The storage volume in Street Surface Q
115052 VA Sl s 535 s b okl Sl b Sl e .
The Runoff Volume from Street with Runoff Coefficient 0.9 R
49800 Y Ul o S e slalas s S Sl b bl o .
The Runoff volume from urban parks and green spaces with Runoff coefficient 0/1 R
The Runoff volume from residential homes and buildings with a runoff coefficient 0.9. R
1499658 S50 Oy alasly JS Ul e .
The Total runoff volume of the Hydrologic Water balance R
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Table 3. Infilteration measurements using the Horton formula in each component of Landuse and calculating the penetration

average by the weighted average in hectare

Volumetric influence ~ Evaluation Soil texture Area (km2) Penetration (mm/hr) Sample
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Table 4. Water balnce Calculating of the upstream Basian using double-rings
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Fig 12. Runoff volume of upstream Basian and Study areas ( m?)
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Table 5. Calculating of The Runoff coefficient for homogeneous regions
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Homogeneous regions

el Ul o 8

Correction runoff coefficient

Bildiing 7 s J3be 5 aplazslos

0.8
0.78 Street ” LaoLL>
0,048 S35 aodes Oy Ghos Sl eslial b e slad 5 SL
’ Park and green space to use Methode Hydrologicac water balance
0.38 Upstream Basian «=sVG glao 3~
J;Lil)o«ilaug;}upL@g;&i«Sw:’:ll{dLaejygu” S 5 A § Somy
oS spi e Jal | 6 ailae S Clls, o ss WA 350 355 0 sy ol Kaa ble ol OO lp etel Cos 4 2l
sls olas gi:;_)‘}.\: Loas S s slags,Seslll uomen .l Ol e e AEL e pdid s glalas 5 s SHL 1 iy

YYAR s O olad — 23 e Jlo 4 o) S ol iz 3 sl



7. Hojjati Marvast,A.2012. A water balance model for
evaluation of urban run-off in a part of Tehran. Thesis
submitted for the degree of M.Sc. Yazd University
Department of Natural Resources Management and Desert
Knowledge.pp61. (In Persian).

8. Nairizi, S.. Davtalab, Gh. and Zaree, M.2015. Green
Water Impacts on Forage Production in Iran

9. Rezayi,F. Bahremand,A.,Shaikh, V.B. Dasturani,
M.T. and Tajbakhsh,M.2018. The Role of Rainbow water
Components in perciptation, 6th National Conference
on Rainwater Surface Systems, Isfahan, Islamic Azad
University of Khomeini city, .(In Persian).

10. Rodriguez, F. Andrieu, H. and Creutin, J.D. 2003.
Surface runoff in urban catchments: morphological
identification of unit hydrographs from urban data banks.
Journal of Hydrology 283 (1-4), 146-168.

11. Rodriguez, F. Andrieu, H. Morena, F. 2008. A
Distributed hydrological model for urbanized areas —Model
development and application to case studies. Journal of
Hydrology. 351, 268— 287.

12. Seth, I. Soonthornnonda, P. and Christensen, E.R.2006.
Use of GIS in Urban Storm-Water Modeling, Journal of
Environmental Engineering. 1550-1552.

13. Thompson ,J. R. Kolka, R. K. and Franz Stewart, K. J.
2013. Using the Storm Water Management Model to predict
urban headwater stream hydrological response to climate and
land cover change.Hydrology and Earth System Sciences.
Jornal of European Geosciences union.

14. Motovilov,Y.G. Gottschalk, L. Engeland,K and
Rodhe,A. 1999. Validation of a distributed hydrological
model against spatial observations. Agricultural and Forest
Meteorology 98-99 (1999), 257-277.

YR 5l 0+ 0, lans o3,k Jlo

Olsme plpss Sowogld 5 o5 C3L L Sl 55 358 Olsee oS
3 b e ey 5 e s (o 3L L LBl s 358
K3t (Kan bl sl (AOlol ULy o o s
Ul e 4 5ls 0L s 3,500 s & L3 8 50
BRI v.._,ﬁma thﬁ}uowbﬁaﬁytﬁ Sy !
S K Gble sl 5 do s VA 0Ll Sas gbls (gl 5
o3 Sl S Jades Ol gy S esliad b glab
0595 Sl slr Jodr Cllsy b w x5 L &S el s &

Al e Jad BB s gl il clacisst

&b

1. Ali Bakhshi,Sh. Fazavail, R and TabarAhmadi,M. 2006.
Flood management in urban catchments using a computer
simulation .(Case study:District 22 of Tehran). The second
conference on water resources management .(In Persian).

2. Ashori, M. Arhami,M and Mohamadpour,A. 2009. Study
of urban development effects on the flood zone increasing
and its dangers. (Case study:a part of the Catchment area
of the Darabad river north of Tehran). National Conference
Fifth on Watershed Management and Engineering Sciences
of Iran.(In Persian).

3. Berthier, E. Andrieu, H and Creutin, J.D. 2004. The
Role of soil in the generation of urban runoff: Development
and evaluation of a 2D model. Journal of Hydrology 299
(3-4), 252-266.

4. British Columbia Ministry of Water, Land & Air
protection. 2002: Stormwater planning Guidebook for
British Columbia. BC MWLAP , Vanquver, Canada.

5. Choi, K.S. Ball, J.E.2002. Parameter estimation for
urban runoff modelling. Urban Water4:31-41. .(In Persian).

6. Dongquan, Z. Jining, C. Haozheng, W. Qingyuan, T.
Shangbing, C. and Zheng,S.2009. GIS-based urban rainfall-
runoff modeling using an automatic catchment discretization
approach: a case study in Macau. Environ Earth Sci, 59:465—
472.

Ol S 13l (owsiaes 9 @ole



B9 —sole d i

Ol S 13l (omwsian 9 @ole
Iran-Watershed Management
Science & Engineering

o

‘}f»/ )
O

Vol. 14, No. 50, Fall 2020 IVAQ 5l -0« o lowd — o3,k Jlw

Estimation of Correction Runoff Coefficient for Hydrological Homogeneous Areas
District 9 of Mashhad Municipality Using Water Balance Formulation
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Abstract

Therefore, in order to solve the flood damage and flooding problems, as well as adopting appropriate
guidance methods to use of urban runoff and implementation of the correct water principles in urban
watershed management, first, it is necessary to adopt appropriate methods to study the rain water cycle and
the production runoff volum of precipitation events in urban areas. It should be noted that the rain water cycle
in urban areas in this research was investigated using the water balance formula in district 9 of Mashhad
city. Results showed that the delineation of watershed border is the first important issue in the hydrologic
modeling of urban catchments which plays an important role in determing the total runoff volume generated
from hydrologic homogeneous units. The results showed that runoff volume of buildings Homogeneous
units is more than streets and more than green spaces.The runoff volume values of hydrological water
balance methods both were estimated to be almost identical. Finally, the correction runoff coefficient was
estimated for hydrologic homogeneous areas. results showed that the correction runoff coefticient for the
residential buildings homogeneous areas was estamied 80 of perecent. And for street homogeneous areas
was estamied 78 of perecent and for homogeneous areas of the park and green space using the hydrological
balance method Obtained 0.048 of perecent.

Keywords: The runoff of volume, Urban hydrologic units, Water balance
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