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1- WFD 2000/60/EC
4- Morphological quality index (MQI)

2- Restoration
5- River Hydromorphology Assessment Technique

3- River Habitat Survey (RHS)



av

P59 Y o (V) ohlSen 5 (oliwg) iidlsy g)lul
S398r90 i By 05y g g, jledlatul b ((VA)
03l lis g 0dges owyp |y 290l g ledd slaailidg,
S Shy Sl Br s S5 LUl Gy ol S
s Slge g Bes 4 oye Capnd Wlo ailhdg) (Su3b
robadi Sl 6xSose b (VA) hlSen 5 pade (ols) )l
et g Sy Slapadli awlxe sk 5l sh)lgale
5 e XDy Clwbl Gbog, Glpus wyp
)J9La; 9 (5"9‘“ ‘SLQU‘;S.C )I ol l; c(\Y) G,L.L»L.L»
Ol B -39y (Sigledige Sl cloj dix (lo)lgale
OhlSen g pade (oo J0d (gl 5> Nidged (g |y
it 58 s csloylsnle yrols 51 ealizl b (YY)
(S cuyl slapadly elel g 1) (jgl 38 by,
Hdged (pyp JUSIE awsn LS g 65y
e byl 4 (W) ghlen 5 3gaie izen
Sy Sigledisegiiane oS 5 0l oS
Flo 1y 6l83g) Cap g Loy e g @bl (g)le
9 03903 olo Alg) Vb (23 9 SS9 9 (wlidime;
Oy 4 ly Sludl Jelge 51 55 alsdg) (slisel s ials
SSdggrge cuslial Cundg ) fge slayially 5l (S
5 Sy (V) GB Jy g (helowl 0357 (Syme alidy,
slaailhsg) s e (W) ohlSen 5 6631 5 (VF) oy Sen
CubS gl ool p ]y gl 5 QWb oY
ohben g Jol dlficgin Lidgel (caail (558 )90
o9y 3l odlatnl b 1y il 6539, (s35lgd)90 Cunsg (V)
S a9 (o)l oMb il (S59l58y90 CundeS a3 LS
kol s oS 0358 Jayed g 093 Cumsg jl g, oS
Al ()l gl b Sy o
Cumdy s9) Sl S ye5 oaindolis b iag} 9y
Cumdy i)l O 039 )9S > aailesg) (55519850
IR an s Gl el (S59leeg ke
g 3l g (WLl )l e g (M sl S
WlB2g; yiu | duwle g oy Culldy dilBagy 035050 ) e
2y 03dUIS 5 wlingy oyiS 5| cdblis (JUIS i puuis
Sl Sl & poxie @lbdg, Sl yieghS” 93 51 i Jsbo
5 35y ol dalllas Caganl &S 2kb 5 Wldgy S s
Wosleie oliz 93 1) Tglsdrgenrin 5 )lsle Jlats
Sl (S95 Cumdy oLyl 4 pob B
il (o) jl ekl b (25 wlS3g) (559)58 909,00
S sicds (LAWA-OS) Hlall alisg, o il s
ol adldy gy Cuple ol &3l sla iy

.LA.»JI

g 9 Slge
Ay, gl Cuds ganalb g,
(LAWA-0s)

alg) Hlidle cuas gandib (g, ol 8
Il idstyee sbalid glubs (LAWA-OS)
Glp cesle Sl un pslaied (Sl @Ml

25l 09 5 Gldgrme (e ((Spiib inls

Ve il g )l /VD o)l /pmdjuw Jlo 50l 0jgn o pte dolitiingy

WBygy (955 Cumdy S0 lp W 5 wlEdg) (b
_\.wL\L;o Lailidgy (g5lwods; 5L loladl (¢35 5d0b 4 jglaioa
ldl 3 basye Josllyguos sl WFD' (3520 | s (V)
d‘).) \ui JﬁL»wo Co o oa)f ]a.wy Yooo Jl.u) 2
s dilaia 4w ) bwgie b Ko slatlis,
Olsie cov 599 Jesdlygmuwd (VW) wi &l sl 5 cubd
TLAWA-0S) &g, (o)libls cuaS (gadid by,
slaailosg) Sl soskS” ylim Ve 5l Gl ) bl 2 g bae
(A) B8 2bjyl Tdgigegsien Lo Sl 5l lel]
) 3] olizal o Al gy 4o (VF) o 5 S
slagplie ) 4l (Glgdigenrhen g (2w Cudd
o5 (SlwnsS bl 1 iyl ojex 93 (Job iz
5 aslsy LAWA-OS s, 5l eslisual b ol 5 glis)
SEre Soo Jole e Olgsa 1) Sl op)lS
pbl e cladss mls (YY) o)Kea 5 plo 0000
5 03905 dalllas |y, LAWA-OS s, jl eslizl | ok
3 3ble 3 by cul 2 slaiedy o wils lebs!
4 oy L sl ..\,Lo)‘L.J—<\§ 5 gy codgioe
g Ol cwladbie gl (S3d y oliha Ll
5 sl LAWA-OS bg) LIS gupts 4 3) oy
e W) oje Cupde Gl )8 Gl o
hveVs Jo b gloll o ((obondon 1 5 55985909, 442)
Silwosj b 03ax 93 (swrp 4 (V1) Jo)5 K38 pdie
Gblie > gl yier SGlihise 9y » J et Sl
LAWA- b, 5l odlital L colall )3 glis)|oS iliuunss
5 UAFS Tilaiy) 4 Gidedisegine b))l
b Oy 55 o Gkl cnpiin 9 awelie |) LAWA-OS
ob £95 9 (2L Uide (Sl )l cladis
9 939 (S35 y509 4 bl b TURS § LAWA-OS
SRS & 398 slahgy & AB)S dox g (yp | el
ety 9 awdlys 1) aldg) jiuw move (bl LUy
@ Wldg) wjo> (Sid sl Shy 4 4y b & L9
3 59580909208 (orp g 01D i Cilizee (sl i
9 ok o S el e ol L Gate By 25k
hey Gkl Ol ey pslaieas (F) ()
SymnS ol > LAWA-OS
5 il b dijp > SosS slaailing) (555)99)90 )90
Uhey & wbdgy Sigdedyserie lulps bl
(LAWA-0S) loslssy, (o lislo CubsS (cdipdid
2 Noyb Caldd S8 eolatwl 3y50 lpl o S
S uslodds 4By &lE2g) (S59158)909,0 9 (ST5ledy9e
Sl 3 IS0 Jelge 18 (gwpp 4 V) oS
5 5l wlag) slaojl (2l g liws 4139 (535le3)90

Camdy

1- Bund/Léander-Arbeitsgemeinschaft Wasser
4- Urban River Survey

2- Gewassergtekarteirung (LAWA-OS)
5- Channelization

3- Ukrainian Field survey
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Figure 1. Step by step classification process of evaluating the river structural/hydromorphological condition using
LAWA-OS method (Author, 2020)
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1- Digital Elevation Model (DEM)
3- Landscape unit
8- Artificial water body

4- Sinuosity

5- Braiding

2- The United States Geological Survey (USGS)
6- River typology 7- Reference condition
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Table 1. River types according to LAWA-OS method (25)
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Table 2. Single and main parameters of LAWA-OS method for Index-based and Functional unit evaluation systems (9)
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Table 3. States and value range of single parameter 1-1 curvature/bends according to LAWA-OS method (23)
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Table 4. Definition of structural quality classes according to LAWA-OS method (23
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Table 5. Example of survey mapping result of single parameters for the main parameter 2-longitudinal profile
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Table 6. River reaches characteristics of Tajan River
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Table 7. Characteristics of control and measurement sections of study area of Tajan River
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Figure 2. a) Tajan catchment location, Tagan catchment DEM, City of Sari, Mellal park and study area location
produced in ArcGIS 10.1, and b) Subregions boundaries and control and measurement sections location in the study
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method (n=120)
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Extended Abstract

Introduction and Objective: All around the world, surface waters are dramatically vulnerable
to the Impacts of various human activities, as sustainable river systems and animal and plant
habitats are widely endangered, and the land use and the quality of water has been changed.
Structural-hydromorphological characteristics are of great importance in the ecological status of
rivers, so that the study of their status as one of the basic components in the sustainable
management of the river basin and the revitalization of river conditions Is going. In Europe,
simultaneous with the introduction of the Water Framework Directive, the status of surface
water has received much attention and the urgent need for an accurate monitoring system, as a
first step towards achieving a minimum good ecological status, was introduced. The Literature
review shows that, the focus of studies in Iran are mostly on the morphological status of rivers,
but so far, the assessment of the hydromorphological status of rivers has not been studied.
Hence, the present paper studies the structural-hydromorphological status of 12 km of Tajan
River using the German river structural quality mapping method.

Material and Methods: The main focus of the German river structural quality mapping method
is to identify the morphological pressures caused by human interventions, in order to determine
appropriate measures for re-establishing natural and semi natural condition within the
assessment and monitoring system. This method classifies the current condition of the
structural-hydromorphological of the river based on a scoring system in four phase including,
data collection, definition of river sections and remote sensing, field survey and status
assessment based on scoring of 25 single parameters. The study area is divided into 100-meters
reaches and each reach was evaluated in two phases of remote sensing using the catchment
topographic, soil, vegetation, and land use maps, digital elevation model of the region, the
Landsat 8 satellite image of 2019, and the field survey from April to June 2019.

Results: The results showed that 44% of reaches evaluated as structural quality class 4-
Distinctly changed. While no Unchanged (completely natural) reaches were observed, but 4%
strongly changed. In addition, the distribution percentage of each structural quality class of the
single and main parameters were investigated, and the results showed that the riverbank
protection of the study area has not a suitable condition in comparison to the other parameters.
In order to have a more detailed investigation, Structural quality classes percentage of three
subarea including, before city of Sari (BS), city of Sari (SS) and after city of Sari (AS) was
examined. The results showed that the situation of Tajan River along Urban area, due to
interventions such as change in bed structure, more than two km concrete bank protection and
construction transverse structures like robber dam, Ramp structure, without fishway
consideration, especially at Mellal park area, led to completely change of river bed and channel
width.

Conclusion: In the German river structural quality mapping method, geographical condition has
a strong relation to the landscape units and defined river types, the form of the river valley, bed
structure and vegetation. Which is to a large extent compatible with the geographical condition
of northern Iran, especially with Tajan River that has three mountain, plain and coastal
landscape units. Besides, Structural quality classes percentage of two single parameters, 2-5
bank protection with 49% and 3-5 special bank features with 67%, are in completely changed
situation (class 7), and plays the role of status decreasing parameters for Tajan river at the
studied area, which is identified as the priority in restoration measurements of Tajan River.
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