Ghallow wlkasS punm>
wl polas gy9lid dn—mos
d.nla.\ ‘.,.-.\-pvg G19juadsT

: elopment in Water
hed Management

bl Gl b aildog) @ > 9 i (i 50 (S g 008 Olowlro Cowlus Joloxi

S s9led 40 (53w Jow
¥ sty yo]

350 aalg (ool o 3T ol8iils Ol yoe (wbils) 5" Jowaxd! €,

PousSy

4 85 sl O mlio az)lSs Cupae j3 Plas 3 5Silptlle 51 (Ko Laileog) w5 e 0> 380 (et
oped & 1y libie T slacs o 5 Lol (Wl Gle o Bsi> i o pogas 5 soges cuSIle (W o
5 @929 opl brcwl gl fb e Sdgiane gile e al o owlis )5 slai jo iS55 ol (bl .ol ails
ol el oslay o conl (58 glacaadly Lo Jsil halss o Swlus b e gl ol polie (23,5 i
Wﬂwwjg&u@ﬁ&)‘)Q‘Mﬂcw‘uyﬁuﬂ)}a—cw)oﬁ)}6[.9)&0‘)i)b445‘;4.u49.u
» [QSL) SYolro u.u.ﬂ.i o sloads @lim»\...ns ] )-HA.A-’ wgl.a.n wj..o EU R o9 aslo odgEe ‘) QL’)}
285 g0 Hlitd By cuy yp gl Cuwl a8 5 18 (glSTs 0 )50 s oo Sloj 5 2lad JLE, Dbl e Baileps b >
(Slwlre abolio slul (g5lwools 5 (55 oo uedS 40 ogds «Volee ol sl yialb )5l o Sz Ol s oS
Sraiss 0 Caae bshs Sbal> 4 e Slalxe slas pl aiS o (6 Kain Bldl jl>o |, ol v 5l
2 O5ye el a4 (ldd (Shre )0 aillog, my> 5 few (Boi> sled SIS Jele o5 dal 5 oal (S
b8 Slogeal ;5 (Sdgyas o piie Coales Jolod (aged Bladd 5 (alad slas Sog, Mol 5,0 ules
30,5 o olpiing
tuals wlls
Aolas dodil>0g, 0,5 5 s (Bod> (goled (s skl e LIS dlaslaie O S i by Sy

“rahimi.amir833@gmail.com

https://weng.benfir Y axio



el puilaid unms
i Pt (§)9Lid ARigi
d-bm u-w 9 culé.ia-ar'l' S

Abstract:

The precise determination of river bed and river boundary is one of the most challenging
issues in integrated water resources management, which has led to serious legal conflicts
between landowners and regional water companies due to the intersection of public and
private ownership. The basis of this demarcation in the expert system is based on hydraulic
flow modeling; however, considering fixed values for dynamic variables in legal
regulations is in conflict with the physical realities of nature. This research, using an
analytical approach, examines the effects of uncertainty in basic water engineering
formulas. In this regard, the continuity equation, which expresses the principle of
conservation of mass in the flood path, along with the Manning empirical relationship,
which is responsible for determining the flow velocity and is strongly dependent on the bed
resistance coefficient, have been dissected. The role of the equations governing unsteady
flow in evaluating the spatial and temporal behavior of the flood wave has also been
analyzed. The results of the studies show that minor changes in the estimation of the
parameters of these equations, especially in the estimation of the roughness coefficient and
the simplification of the dimensions of the computational sections, significantly deviate the
water level. This computational error leads to the displacement of the approved lines in the
registered maps and is considered the main factor in the formation of legal claims for the
riverbed and the boundary in the courts. Finally, the need to modify the definitive
approaches and include the sensitivity analysis of hydraulic variables in expert decisions is
suggested.

Keywords:

Flow hydraulics, regional water company, legal claims for the riverbed and the boundary,
Manning equation, sensitivity analysis.
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WJlio S5 51 L guuo 4N
**Extended Summary: The Technical-Legal Challenges of Riverbed Delineation**

The accurate delineation of riverbeds and riparian zones is a highly complex issue that
directly intersects with integrated water resources management, state sovereignty, and the
private property rights of citizens. According to upstream legal frameworks, riverbeds are
considered public domain and state property. Consequently, any computational error in
defining these boundaries can either lead to the illegal occupation of public lands or the
unjust confiscation of private properties. Regional Water Authorities, as state
representatives, rely on mathematical hydraulic models to establish these borders, which
are subsequently used as definitive evidence in judicial courts to validate or invalidate
.property deeds

However, a significant gap exists between the dynamic, non-linear reality of natural rivers
and deterministic, rigid legal regulations. A review of the literature highlights the persistent
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challenge of computational uncertainty in flow mechanics. Foundational studies by Chow
emphasized the critical importance of accurately estimating flow resistance. More recently,
Bozorgzadeh et al. demonstrated the severe errors introduced by assuming a rigid,
unalterable riverbed in computer models. Similarly, Rezaei and Ahmadi proved that
inaccurate estimations of flow resistance drastically alter water surface profiles, while
Mohammadi et al. highlighted how seasonal vegetation changes continuously fluctuate
hydraulic variables. From a legal and managerial perspective, Moradi and Karimi
investigated the legal disputes surrounding riverbed delineation, explicitly noting that
boundary declarations by Regional Water Authorities frequently face intense judicial
opposition from landowners. Salari also examined how technical uncertainties in expert
decisions severely complicate the judicial decision-making process. Furthermore, extensive
research by Yasi has underlined the profound impacts of roughness uncertainty and
.morphological assumptions on unsteady flow simulations in Iranian rivers

The core of the legal crisis stems from the oversimplification of key hydraulic parameters.
The roughness coefficient, which represents bed resistance, is a highly dynamic variable
that changes with seasons, vegetation growth, and sediment transport. When state experts
assign a fixed, often overestimated value to this coefficient, the calculated flow velocity
mathematically decreases. To compensate and pass the designated design flood, hydraulic
software artificially increases the required flow area and water depth. In flat floodplains, a
minor vertical increase in computational water depth translates to a massive horizontal
expansion of the flood boundary into privately owned agricultural and residential lands,
.immediately triggering extensive lawsuits in the Court of Administrative Justice

Another major source of legal conflict is the geometric simplification of computational
cross-sections. Natural rivers feature complex, asymmetrical, and compound cross-sections
with natural depressions and varying slopes. When consulting engineers reduce these
natural shapes to simple, uniform geometries like rectangles or trapezoids to bypass
surveying costs, they artificially constrain the natural flow area. This forces the model to
generate exaggerated water depths, once again encroaching on private properties and
prompting courts to appoint independent official experts. These independent experts often
overturn the initial state-approved boundaries by simply applying the true, unsimplified
.topographic data

Finally, the most profound error lies in the assumption of steady flow conditions. Natural
floods are transient, time-dependent waves that naturally attenuate as they travel through
floodplains and side-channel storage areas. By utilizing steady-state models and
intentionally omitting time-dependent variables and spatial acceleration, state models fail
,to account for flood wave routing. Consequently, the software predicts an unmitigated

highly exaggerated flood peak moving downstream, resulting in the unjustifiable
confiscation of civilian lands. To resolve these unending legal battles, it is imperative that
judicial and engineering systems abandon simplistic deterministic approaches and mandate
the use of unsteady flow modeling, high-resolution topography, and probabilistic
sensitivity analysis to ensure a fair balance between hydraulic reality and civil justic .
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  V =  1 n   ⋅    R  2 / 3 ⋅  S            f  1 / 2


  Q =  1 n   ⋅   A   ⋅    R  2 / 3 ⋅    S            f  1 / 2


    ∂ A  ∂ t +   ∂ Q  ∂ x = 0


    𝜕 Q  𝜕 t +   𝜕  𝜕 x  (     Q 2  A ) + g A   𝜕 y  𝜕 x − g A  (   S 0 −   S  f ) = 0


  H = y + z +   𝛼   V 2  2 g


  a   Q   / at   +   c   a   Q / a   x = D   a 2   Q   / a   x


  H = y + z + Av 2 / ( 2 g )


  A =    (   Q ⋅ n    S            f  1 / 2 )  3 / 5 ⋅     P  2 / 5


    𝜕 A  𝜕 n =  3 5   ⋅        (   Q    S            f  1 / 2 )  3 / 5 ⋅     P  2 / 5   ⋅     n  − 2 / 5


  y =    (   Q   ⋅   n    B   ⋅   S            f  1 / 2 )  3 / 5


    𝜕 y  𝜕 n =  3 5   ⋅        (   Q    B   ⋅   S            f  1 / 2 )  3 / 5         ⋅     n  − 2 / 5


  A =  ( b + z     ⋅     y )   ⋅   y


  P = b + 2 y   ⋅    1 +   z 2


  R = [ ( b + z . y ) . y ]   /   [ b + 2 y . √ ( 1


  R =    ( b + z ⋅ y ) ⋅ y  b + 2 y ⋅  1 +   z 2


    d A  d y = T


    𝜕 A  𝜕 t +   𝜕 Q  𝜕 x = q


    𝜕 Q  𝜕 t +   𝜕  (     Q 2  A )  𝜕 x + g A   𝜕 y  𝜕 x − g A  ( s 0 − s f ) = 0


  I − O =   d S  d t


    y 1 =    (   Q ⋅   n 1  B ⋅   S            f  1 / 2 )  3 / 5


   y 2 =    (   Q ⋅  n 2  B ⋅  S            f  1 / 2 )  3 / 5


  L =   ∆ y    S  t


  L =   0 . 63  0 . 01 = 63


   A real =  A main + 2 ⋅  A floodplain =  ( b ⋅ y ) + 2 ⋅  (  b fp ⋅  y fp )


    A  r e a l =  ( 50 × 4 ) + 2 ×  ( 100 × 1 ) = 400     m 2


    A  m o d e l =  ( b + z ⋅ y ) ⋅ y =  ( 250 + 1 ⋅ 4 ) ⋅ 4 = 1016     m 2


  Q = K ⋅   S            f  1 / 2 =  (  1  n ⋅ A ⋅   R  2 / 3 ) ⋅   S            f  1 / 2


      A  5 / 3    P  2 / 3 =   Q ⋅ n    S            f  1 / 2


  ∆ y = 5 . 7 − 4 . 0 = 1 . 7   m


  L =   1 . 7   m  0 . 01 = 170   m

