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Figure 1.location of studied watersheds
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Table .1 Initial ranges of HBV model parameters in studied watersheds used in GA calibration

Range «.ls Description »~, 25 Unit a4 Parameter ./,
Routine Snow <, L,
0-2 Correction Coefficient Ranifallol 2L movas < 5 - RFCF
0-1 Correction Coefficient Snow < » 5L movas < 5 - SFCF
0-4 Factor Day-Degree ;,,— los o 5 mm ¢ d! CFMAX
0-4 temperature Threshold «tui sles c® TT
S sk, bl
Routine moisture Soil
100-550 Storage Moisture Soil Maximum S <y sb, o 53 Sl mm FC
0.3-4 Evaporation of Reduction defining Factor s als sbl oy o - Lp
0.3-2.5 coefficient Shape & s - BETA
0-0.1 rise capillary of Rate Maximuma, =& 0l > jldis Sli> mm CFLUX
“b 5= ply
Response Watershed
0-0.4 o Ul 5o Ob o O35 Sl 8 sl mm ALFA
runoff quick in flow of linearity-non for Measure
0.025-0.3  tank upper for coefficient Recession VU o5 0l o 8 0y d-1 KO
0.015-0.1  tank lower for coefficient Recession sl o 4 0L > iS5y, d-1 K4
0.5-12 tank lower to upper from Percolation b 035 o oYU 05 5l 3, D d-1 PERC
Routine Flow ol > L,
0.2-2 parameter function Transfer Jus! <b zl,L d MAXBAS
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Table .2 The results of applying HBV model in 14 studied watersheds based on daily time series of 11 years (data from
2000.22.9t0 2001.23.9 ;2001.22.9 to 2006.22.9 and 2006.23.9 to 2011.22.9 used for warming up ,calibration and test

respectively)

period Test s o35

Calibration .l s,ss
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Table .3 Results of watersheds similarity analysis for the three regionalization methods of spatial proximity ,drainage area and

physical index similarity
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Table .4 Uncertainty results for the HBV model parameters sets used for the spatial proximity based regionalization method
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Abstract

Runoff Prediction in Ungauged Watersheds Using Regionalization of HBV Model
Parameters (Case study: Central Alborz Region)

M. Khosravi', A. Salajegheh?, M. Mohseni saravi® and A. Malekian*
Received: 04-04-2016  Accepted: 05-08-2018

Daily streamflow information has a major role for solving various hydrologic problems, but the continuous
information of daily streamflow is not available in most cases. One of the approaches to estimate daily
streamflow at an ungauged location is to transfer rainfall-runoff model parameters calibrated at a gauged
(donor) watershed to an ungauged (receiver) watershed of interest. This method is based on selecting a
similar gauged watershed to ungauged watershed. The study examines the possibility of simulating time
series of daily streamflow for ungauged watersheds based on hydrological similarity. The data of 14 gauged
watersheds (with drainage area between 16 to 804 square Kilometers) with 11-year time series of daily
streamflow data located in central Alborz region, Iran, are used for this research. The HBV model is applied
to simulate daily streamflow with parameters transferred from gauged watersheds counterparts. This model
has been used widely in previous similar studies and was selected for this research due to its simplicity,
input data availability and adaptability to different climates. Hydrological similarity is defined based on
three regionalization methods including drainage area, spatial proximity and physical similarity.

The obtained results showed that transferring HBV model parameters based on spatial proximity method
produces better runoff simulation compared to the other two methods and physical similarity is preferred to
drainage area. Also, the results indicate that the HBV model has a high ability for regionalization of daily
streamflow in the study area and the uncertainty related to model parameters could be neglected by using
the best calibrated parameters set of model. According to the aforementioned brilliant results of applying
HBYV model predictions in this study, we suggest this model in future similar study.

Keywords: HBV model, Regionalization, Central alborz Region, Spatial proximity, Drainage area,
Physical similarity
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