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1) STUDY OBJECTIVES 4) METHODS

« Catchment classification schemes aim to identify groups of hydrologically similar catchments to enable a mapping SELECTED VARIABLES
_ o _ _ N _ o CLUSTERING ALGORITHM ASSOCIATION BETWEEN CLUSTERS OF DIFFERENT
between catchment physical characteristics and hydro-climatic conditions with the catchment functioning. AREA
CLIMATE « All the variables were normalized (Z- « AFFINITY PROPAGATION (Frey and Dueck, 2007) VARIABLES
« This mapping, together with the quantified uncertainties, potentially facilitates improved process understanding, FLOW INDICES &% Man Flow Condfions 29%: Wedum Fowbondlions score) prior to the analysis to match v Three advantages of the algorithm: « CRAMER’S V COEFFICIENT
Q25: Low Flow Condifions Slope of FDC: Catchment Response to Precipitation
transfer of this understanding to ungauged catchments, model parameter regionalization and hence improve operational TOPOGRAPHIC Elevation - Slope the scale. @ The algorithm does not require an initial v Cramer’s V Coefficient is a way of estimating the
SPEC
applications and watershed management. parameterization (i.e. exemplars, # of clusters) extent of relationship between two variables, in our
« Flow duration curves were prepared @ An exemplar is identified which is the most case clusters based on different variables.Cramer’s
« The aim of this study is: i : : . . .
Gray Brown Padzalic Soils (GBPDS) Reddish Brown Sails (RBS) for all gauging stations and high representative of each cluster V Coefficient varies between 0 and 1.
1. To carefully derive hydrologically relevant similarity metrics from catchment physical (elevation, area, aspect, Brown Forest Soils (BFS) Alluvial S0ils (A5) _ _ i _ _ . ]
Brown Forest Soils Without Lime (BFSWL) Hydromorphic Soils (HS) flows (Qg), medium flows (Qs,), and @ Highly effective algorithm with lower clustering error v Groups which have a larger value for Cramer’s V can
slope, geology, soils, land use), climatic and hydrologic response characteristics (flow signatures). SolL Chesinut (maron) Colar Solls [CCS) Colluvial Soils {CS) o . _ _ ]
- <h4 ) 4 . & ( . ) PHYSICAL Reddish Maron Sails [RMS) SRS TEE () low flows (Qgs) were calculated for compared to majority of the existing methods be considered to have a strong relationship between
ana S = . = . = . PROPERTIES Brown Soils (BS) Bare Raocks and Rubble Areas (BRRA)
2. To utilize Affinity Propagation clustering algorithm to determine the optimal number of groupings based on Brown Soils Without Lime (BSWL) Missed Data (MD) ) ] ] ] L )
Dam - SmallDam (DS the study time period (1975-1980). the variables, with a smaller value for V indicating a
individual as well as a combination of these similarity metrics. ] ]
weaker relationship.
2) ST U DY AR EA C2 = Pearson’s chi-squared test
- - 22 B X2 /n n = Grand total of observations
L - Vmin(k-1,7—1) \ min(k— 1,7 —1) | k= Number of columns
Georgia r= Number of rows
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i . .. e S PR : S Ee TA Lo s =
the third largest river basin in Turkey. N ® S — — = ¥l s
' - TSy o ; s ._ 5:::r %M%,CCS%SZ = -14:26§PIAL36%,BLF24%,N“GZz% I T e
- A . ! _ o 'ii’égfgigggzﬁ,RMSlB%,CCS%IS,ASll% =-- f“ :ijgg;ﬁ?g;ﬁ“@ﬂ-m-”&ﬁ |- 1_ .Izrggg(as%_élgo -
e wiy ma Sya 1a-rd | raazz :14:46;BFSWL55% “' +14-46: LPDA 27%, CF 18%, NG 16%, SVA 16% ) :" +1419 (594-760 mm)
. ) i i i o , o , i T . - I¥:= .14 50:BFS 6%, AS 10% -=: #14-80:CF 55%, TWS 10%, MF 10% |—_4_—_:
Yesilirmak Basin lies within 39°30°-41°21°'N lattitude L e e B o o b WL 215, AL 10 [
b k- " il : L S T - . . L = e 1402 BFS 00% __|-am *14-92: ALWLF 28%, BLF 18%, TWS 18% DT
. 2 : - 7 | 4 T, 2l ad i = " = - — o J14-03-BS 62%. 20% .. *14-93: ALWLF 41%, TWS 16%, LPDA 10% .
bands and 34°40°-39°48’E longitude bands. , 2N Z Y \ Pt < o ol O T2 RV B islces s s o T LLA0Z A2 PAL 20 BLF 1% -
; B e . | B R ST ’ I 0020 |l
e 0236 [z Exemplars:
0.004 [z o 14-20
. ; . T o A | 211147102 T [ o024 |WMvez gy 53 i
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Yesilirmak Basin - selected based on data availability. % v NP 3 A (150 DT ; o0 (sl 1445 [ \
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e Clustering based on FDC-based flow variables were associated (high
Cramer’s V) with clustering based individually on: TOPOGRAPHY, GEOLOGY,
SOILS, LANDCOVER & CLIMATE. An interplay between the latter exist.
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