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Abstract

Extracted hydrological similarity, derived from the
catchments’ similar reaction to the input rainfall, is the basis
for classification of catchments for the transfer of information,
hydrological understanding and as well as understanding the
potential impacts of environmental changes. Extensive
available  hydrological  characteristics  (precipitation,
temperature, streamflow data and physiographic attributes of
catchments) can be used to extract hydrological similar
catchments. In this research cluster analysis, as a new and
effective method, was used for grouping catchments into
several groups or clusters. In order to understand the
hydrologic similarity, 28 characteristics (descriptors) of
location, physiographic, climatic, and land use of 15
catchments with heterogeneous characteristics located in the
western part of the Hamoun-Jazmourian river basin were used.
Selection of characteristics was done based on the hydrological
response specification which provided insight into the
hydrologic performance of the catchments. The components
and main characteristics were extracted in RStudio software,
using PCA algorithm and then the number of optimum clusters
was determined against the Davies-Bouldin criterion and the
clustering of the catchments into homogenous classes was
performed using k-means algorithm. The results showed that
the latitude of gravity center, area, length of main river, height
of hydrometric gauge, slope and percentage of poor rangelands
are the main attributes out of 28 attributes. Also, the Davies-
Bouldin criterion was 2.46 for the number of clusters equal to
3, which indicated the number of clusters in the k-means
algorithm. After clustering the catchments, it was determined
that most of the catchments in the same clusters are located in
the vicinity of each other. The results of this study enable us to
interpret the hydrologic behavior in the study area for purposes
such as streamflow regionalization in ungauged catchments of
this region and regional flood frequency analysis.
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Table 1- Characteristics of the investigated catchments and streamflow gauges
33 D390 (Limd] (SBOKI] g BAses Claduin —) Joua

Row Streamflow gauge Catchment River Code of plain  Code of gauge Lat Long ("“;Lf%
1 Koldan Dalfard 44-027 28-55  57-40 189.18
2 Zarin Saghdar 44-029 28-54 57-47 350.55
3 Dehroud Jiroft Shour 4503 44-009 28-51 5745  1265.86
4 Hosseinabad 44-007 28-47  57-32 379.65
5 Kahnak Halil 44-011 28-18  57-46  4612.15
6 Kenarouieh Ramoon 4505 44-115 28-52  57-14 853.09
7 Ghalehrigi Ramoon 4504 44-107 28-55 5724 2779
8 Bonboland Sarmoshk 44-375 29-17  57-04 206.66
9 Kavoosabad Sarab Morteza 4512 44-253 29-14  57-03 518.14
10 Meidan 44-111 29-10  57-00 680.92
11 Cheshmeharoos Rabor 45-105 29-18  56-52 80.19

: Rabor ——r—2——— 4511
12 Hanjan Roodar 44-053 29-15  56-57 22855
13 Polbaft Baft Baft 4508 45-001 29-14  56-37 269.34
14 Tighsiah Roodbar Aghin 4501 44-035 28-25  58-17 48.65
15 Soltani Soltani Soltani 4510 45-003 29-05 56-32  881.73
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Fig. 1- Location of Hamoun-Jazmourian river basin in Iran
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Table 2- Catchment descriptors used in the catchments of study area for clustering
Siaigs gl adllhane 3 90 dllaio sy 03liiwl 3 90 (o S529 -Y Jgua

Row Dest;:/gstor Descriptor Max Mean Min Reference
1 Geographical (degree) Longitude 58.17 57.24 56.32 Samuel et al. (2011), Ratnam
location (degree) Latitude 29.05 28.65 28.25 et al. (2005)
Area (Km?)  4612.15 722.85 48.65
Horton Coefficient (-) 0.86 0.55 0.28 Wagener et al. (2007),
Elevation (m) 2484 1271.4 172.2 Goswami et al. (2007),
Gauge EI (m) 2460 1589.67 540 Razavi and Coulibaly (2016),
Slope (%)  40.75 24.72 9.29 Oudin et al. (2008)
2 Physiographic  Length of mainriver (km)  555.42 165.72 47.95
Length of catchment (km) 1243495 1933.21 134.63 .
Drainage Density (Km%)  0.81 0.69 0.57 Oudin et al. (2008)
El (-) 0.687 0.624 0.602 Gotzinger
RC (- 0.621 0.405 0.23 .
cC 8 1782 1109 1116 and Bardossy (2007)
Rain (mm) 236.9 150.2 1245
Mean discharge (m%s) 141412  470.79 87.16 .
3 Climatic Temperature (°C) 13.86 10.41 7.1 Oudin et al. (2008)
Evap (mm) 1591.43  1065.28 820.05
: Bulygina et al. (2011), Razavi
Base flow (-) 58.17 57.24 56.32 and Coulibaly (2013)
Orchard (%) 29.05 28.65 28.25
Farming (%) 15.46 12.72 4.86 .
Forest (%)  0.86 0.55 0.28 M""é'gat'z'i'sg(:row)'
Rock (%) 2.48 1.27 1.72 . .
4 Landuse NDVI (%)  0.56 0.19 -0.18 a”daigrg%ﬁ}’bgoﬁ)dga)‘zav'
Mid_Rangeland (%) 40.75 24.72 9.29 Viviroli and Sie{)ert (201’5),
Poor_Rar?geIapd (%) 28.32 17.13 14.18 Razavi and Coulibaly (2016)
Residential (%) 1.3 0.4 -
Shrub (%) 0.81 0.69 0.57
5 . Number of da};fo\‘:v"'zg‘;’;; 965 256 0.8 Ogunkoya (1988)
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Kokkonen et al., 2003; ) wa> ol s95 3l polie [
[(Parajka et al., 2005; Swicz et al., 2011
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Table 3- k-means clustering results (k=3)
(k=3 adgs dluxi) k-means o o8I U (gavauiod gl -V Joua

Case 1 2 3 4 5 6 7 8
Catchment Koldan Zarin Dehroud Hosseinabad  Kahnak  Kenarouieh  Ghalehrigi  Bonboland
Cluster 1 2 2 1 3 2 1 1
Euclidian
distance 1.506 1.789 1.811 1.517 1.303 1.981 1.531 1.566
Case 9 10 11 12 13 14 15 -
Catchment  Kavoosabad Meidan Cheshmeharoos Hanjan Polbaft Tighsiah Soltani -
Cluster 1 1 1 1 1 2 1 -
Euclidian 1577 1.596 1.472 1.469 1.587 2.013 1.491 -
distance
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