
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-0900-0 

Hydrologic Non-Stationarity and 
Extrapolating Models to Predict 
the Future 

Prague, Czech Republic 
22 June – 2 July 2015 

 

Held at the 26th IUGG General Assembly 2015 
 

Proceedings of the International Association of Hydrological 
Sciences (PIAHS) Volume 371, 2015 

Editors: 
 
J. Vaze 
F. Chiew 
 

D. Hughes 
V. Andreassian 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The copyright of any article is retained by the author(s) and distributed under the Creative Commons 
Attribution 3.0 license. http://creativecommons.org/licenses/by/3.0/ 
Unless otherwise stated, associated published material is distributed under the same license. The original 
work can be found online at: 
 
http://www.proc-iahs.net/371/index.html 
 
Printed by Curran Associates, Inc. (2015) 
  
International Association of Hydrological Sciences 
Centre for Ecology and Hydrology   
Wallingford, Oxfordshire OX10 8BB UK 
 
Phone:  441 491 692 442 
Fax:  441 491 692 448 
 
http://iahs.info/ 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

PREFACE: HS02 – HYDROLOGIC NON-STATIONARITY AND EXTRAPOLATING MODELS 
TO PREDICT THE FUTURE .............................................................................................................................................. 1

J. Vaze, F. Chiew, D. Hughes, V. Andréassian 
 

IMPLICATION OF CALIBRATION PERIOD ON MODELLING CLIMATE CHANGE IMPACT 
ON FUTURE RUNOFF ........................................................................................................................................................ 3

F. H. S. Chiew, H. Zheng, J. Vaze 
 

NON-STATIONARITY DRIVEN BY LONG-TERM CHANGE IN CATCHMENT STORAGE: 
POSSIBILITIES AND IMPLICATIONS............................................................................................................................ 7

J. D. Hughes, J. Vaze 
 

SCENARIO FORECASTING CHANGES IN THE WATER BALANCE COMPONENTS OF THE 
OLENEK AND IINDIGIRKA RIVER BASINS DUE TO POSSIBLE CLIMATE CHANGE .................................... 13

Ye. M. Gusev, O. N. Nasonova, L. Ya. Dzhogan, E. E. Kovalev 
 

HYDROLOGIC NONSTATIONARITY AND EXTRAPOLATING MODELS TO PREDICT THE 
FUTURE: OVERVIEW OF SESSION AND PROCEEDING......................................................................................... 17

F. H. S. Chiew, J. Vaze 
 

SCIENTIFIC AND PRACTICAL TOOLS FOR DEALING WITH WATER RESOURCE 
ESTIMATIONS FOR THE FUTURE ............................................................................................................................... 23

D. A. Hughes 
 

MODIFICATIONS TO A RAINFALL-STREAMFLOW MODEL TO HANDLE "NON-
STATIONARITY" .............................................................................................................................................................. 29

B. F. W. Croke, M.-J. Shin 
 

STREAMFLOW PREDICTIONS IN REGULATED RIVER SYSTEMS: HYDROLOGICAL NON-
STATIONARITY VERSUS ANTHROPOGENIC WATER USE .................................................................................. 35

D. Dutta, S. Kim, J. Vaze, J. Hughes 
 

ACCOUNTING FOR HYDRO-CLIMATIC AND WATER USE VARIABILITY IN THE 
ASSESSMENT OF PAST AND FUTURE WATER BALANCE AT THE BASIN SCALE ......................................... 43

J. Fabre, D. Ruelland, A. Dezetter, B. Grouillet 
 

QUANTIFYING THE UNCERTAINTIES OF CLIMATE CHANGE EFFECTS ON THE 
STORAGE-YIELD AND PERFORMANCE CHARACTERISTICS OF THE PONG MULTI-
PURPOSE RESERVOIR, INDIA ...................................................................................................................................... 49

B. Soundharajan, A. J. Adeloye, R. Remesan 
 

ABILITY OF A LAND SURFACE MODEL TO PREDICT CLIMATE INDUCED CHANGES IN 
NORTHERN RUSSIAN RIVER RUNOFF DURING THE 21ST CENTURY .............................................................. 59

O. N. Nasonova, Y. M. Gusev, E. M. Volodin, E. E. Kovalev 
 

COMPARISON OF NONSTATIONARY GENERALIZED LOGISTIC MODELS BASED ON 
MONTE CARLO SIMULATION...................................................................................................................................... 65

S. Kim, W. Nam, H. Ahn, T. Kim, J.-H. Heo 
 

GENERALIZATION OF PARAMETERS IN THE STORAGE–DISCHARGE RELATION FOR A 
LOW FLOW BASED ON THE HYDROLOGICAL ANALYSIS OF SENSITIVITY.................................................. 69

K. Fujimura, Y. Iseri, S. Kanae, M. Murakami 
 

ASSESSING UNCERTAINTIES IN CLIMATE CHANGE IMPACTS ON RUNOFF IN WESTERN 
MEDITERRANEAN BASINS ............................................................................................................................................ 75

D. Ruelland, P. Hublart, Y. Tramblay 
 

FREQUENCY OF FLOODS IN A CHANGING CLIMATE: A CASE STUDY FROM THE RED 
RIVER IN MANITOBA, CANADA................................................................................................................................... 83

A. Boluwade, P. F. Rasmussen 
 

DROUGHT ASSESSMENT AND TRENDS ANALYSIS FROM 20TH CENTURY TO 21ST 
CENTURY OVER CHINA................................................................................................................................................. 89

X. L. Yang, L. L. Ren, R. Tong, Y. Liu, X. R. Cheng, S. H. Jiang, F. Yuan 
 

THE EVALUATION OF REGIONAL FREQUENCY ANALYSES METHODS FOR 
NONSTATIONARY DATA................................................................................................................................................ 95

W. Nam, S. Kim, H. Kim, K. Joo, J.-H. Heo 
 

WIND EFFECTS ON LEAF TRANSPIRATION CHALLENGE THE CONCEPT OF "POTENTIAL 
EVAPORATION" ............................................................................................................................................................... 99

S. J. Schymanski, D. Or 
 



HOW WOULD PEAK RAINFALL INTENSITY AFFECT RUNOFF PREDICTIONS USING 
CONCEPTUAL WATER BALANCE MODELS? ......................................................................................................... 109

B. Yu 
 

DESIGN IMPACT AND SIGNIFICANCE OF NON-STATIONARITY OF VARIANCE IN 
EXTREME RAINFALL ................................................................................................................................................... 117

M. Al Saji, J. J. O'Sullivan, A. O'Connor 
 

EVALUATION OF MONOTONIC TRENDS FOR STREAMFLOW IN AUSTRAL AMAZON, 
BRAZIL: A CASE STUDY FOR THE XINGU AND TAPAJÓS RIVERS ................................................................. 125

L. Z. Moura 
 

SNOWPACK VARIABILITY AND TRENDS AT LONG-TERM STATIONS IN NORTHERN 
COLORADO, USA............................................................................................................................................................ 131

S. R. Fassnacht, M. Hultstrand 
 

CLIMATE, RUNOFF AND LANDUSE TRENDS IN THE OWO RIVER CATCHMENT IN 
NIGERIA............................................................................................................................................................................ 137

O. Adegun, S. Odunuga, O. S. Ajayi 
 

EVALUATION OF DROUGHT IMPACT ON GROUNDWATER RECHARGE RATE USING 
SWAT AND HYDRUS MODELS ON AN AGRICULTURAL ISLAND IN WESTERN JAPAN ............................. 143

G. Jin, Y. Shimizu, S. Onodera, M. Saito, K. Matsumori 
 

EVALUATION FOR THE EFFECT OF NON-STATIONARY NUTRIENT TRANSPORT ON THE 
COASTAL SEAWEED CULTIVATION IN WESTERN JAPAN................................................................................ 149

M. Saito, S. Onodera, G. Hidaka, M. Tokumasu 
 

EVALUATION OF SHORT-TERM CHANGES OF HYDROLOGICAL RESPONSE IN 
MOUNTAINOUS BASINS OF THE VITIM PLATEAU (RUSSIA) AFTER FOREST FIRES BASED 
ON DATA ANALYSIS AND HYDROLOGICAL MODELLING ................................................................................ 157

O. M. Semenova, L. S. Lebedeva, N. V. Nesterova, T. A. Vinogradova 
 

NON-STATIONARY HYDROLOGICAL FREQUENCY ANALYSIS BASED ON THE 
RECONSTRUCTION OF EXTREME HYDROLOGICAL SERIES .......................................................................... 163

Y. M. Hu, Z. M. Liang, X. L. Jiang, H. Bu 
 

THE NEED OF THE CHANGE OF THE CONCEPTUALISATION OF HYDROLOGIC 
PROCESSES UNDER EXTREME CONDITIONS – TAKING REFERENCE 
EVAPOTRANSPIRATION AS AN EXAMPLE ............................................................................................................ 167

S. Liu, L. Tan, X. Mo, S. Zhang 
 

EFFECTS OF PRECIPITATION AND POTENTIAL EVAPORATION ON ACTUAL 
EVAPOTRANSPIRATION OVER THE LAOHAHE BASIN, NORTHERN CHINA ............................................... 173

Y. Liu, L. Ren, X. Yang, M. Ma, F. Yuan, S. Jiang 
 

MONITORING AND MODELING SLOPE DYNAMICS IN AN ALPINE WATERSHED – A 
COMBINED APPROACH OF SOIL SCIENCE, REMOTE SENSING AND GEOMORPHOLOGY ..................... 181

F. Neugirg, A. Kaiser, M. Schindewolf, M. Becht, J. Schmidt, F. Haas 
 

LAND COVER AND CLIMATE CHANGE EFFECTS ON STREAMFLOW AND SEDIMENT 
YIELD: A CASE STUDY OF TAPACURÁ RIVER BASIN, BRAZIL ........................................................................ 189

J. Y. G. Santos, R. M. Silva, J. G. Carvalho Neto, S. M. G. L. Montenegro, C. A. G. Santos, A. M. Silva 
 

REVISITING HISTORICAL CLIMATIC SIGNALS TO BETTER EXPLORE THE FUTURE: 
PROSPECTS OF WATER CYCLE CHANGES IN CENTRAL SAHEL .................................................................... 195

C. Leauthaud, J. Demarty, B. Cappelaere, M. Grippa, L. Kergoat, C. Velluet, F. Guichard, E. Mougin, S. Chelbi, 
B. Sultan 

 

RELIABILITY OF A CONCEPTUAL HYDROLOGICAL MODEL IN A SEMI-ARID ANDEAN 
CATCHMENT FACING WATER-USE CHANGES..................................................................................................... 203

P. Hublart, D. Ruelland, I. García De Cortázar Atauri, A. Ibacache 
 

INFLUENCE OF CLIMATE VARIABILITY ON LARGE RIVERS RUNOFF ........................................................ 211
B. Nurtaev 

 

WATER DYNAMICS UNDER CHANGING LAND COVER...................................................................................... 215
J. Vaze, Y. Q. Zhang, L. Zhang 

 

 


