ASABE 1st Climate Change
Symposium

Adaptation and Mitigation

Chicago, Illinois, USA
3-5 May 2015

ISBN: 978-1-5108-0661-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2015) by the American Society of Agricultural & Biological Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact the American Society of Agricultural & Biological Engineers
at the address below.

American Society of Agricultural
&Biological Engineers

2950 Niles Road

St. Joseph, MI 49085

Phone: (269) 429-0300
Fax:  (269) 429-3852

hg@asabe.org

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

POSTERS

EVALUATING COVER CROPS AS A CLIMATE CHANGE ADAPTATION STRATEGY .....ccocoooiviiiiieencie 1
Lei Gu, Robert P. Anex

FARMER-LED CLIMATE CHANGE ADAPTATIONS FOR AGRO-ECOSYSTEMS IN THE MID-

D N 7 N0 O O PR SPRRR 5
N. Salazar, A. Shirmohammadi, R. L. Hill, K. Kroll, G. K. Felton

EFFECT OF BIOCHAR APPLICATION ON THE NITROGEN UTILIZATION OF PAKCHOI

(BRASSICA CHINENSIS L.) IN ACID SOIL ...ttt et sttt e e e tb e e e sabe e e s sbee e e e st e e s aabeaesnbeeaeanes 8
Yu Yingliang, Xue Lihong, Yang Linzhang, He Shiying, Feng Yanfang

CLIMATE CHANGE MITIGATION THROUGH ENVIRONMENTAL INTENSIFICATION A

CASE STUDY OF SUB-SAHARA AFRICAN ........ooiiiiiiiiiite ettt ettt st e e s e e s abb e e e s ba e e s sab e e e snbbaaeanbaaeeas 11
0. A. Elemide

HOW TO MAKE OUR CITIES SELF-REGULATING..........cccoooiiiii ettt e s tre e e aae e s sare e e snanae e 12
Shahla Shahmoradi, Morteza Tavanaie Marvi

EVALUATION OF ALGAL BIOMASS PRODUCTION ON VERTICAL MEMBRANES...........ccoiiiiiieeeeeee 15

Michael Johnson, Tom S. Villani, Aisha Azmat, James E. Simon, A. J. Both

TRANSFORMING CONVENTIONAL SUGARCANE INTO SUSTAINABLE BIOFUEL

FEEDSTOCK PRODUCTION: OPTIMIZING C4 GRASS FEEDSTOCK SELECTION THROUGH

LIGNIN ANALYSIS AND CONVERSION EFFICIENCY STUDY ......oooiiiiiiiiiiiiiiice s 20
Jon M. Wells, Susan E. Crow, Andrew Hashimoto, Richard Ogoshi, Jim Kiniry

EFFECTS OF CONTINUOUS STRAW RETENTION ON THE GREENHOUSE GAS EMISSIONS

OF RICE-WHEAT FIELDS IN THE MIDDLE-LOWER REACHES OF YANGTZE RIVER...............ccccooveiinnnn. 23
Pengfu Hou, Yanfeng Ding, Lihong Xue, Shaohua Wang, Linzhang Yang, Ganghua Li

THE RESPONSE OF BENTHIC MACROINVERTEBRATE COMMUNITITES TO CLIMATE

CHANGE WITHIN THE SAGINAW RIVER WATERSHED ...........cccooiiiiiiiit ettt e e sve et 27
F. Daneshvar, A. Nejadhashemi, M. R. Herman
DEFINING DROUGHT IN THE CONTEXT OF STREAM HEALTH .........ooooiiiiiiiii e 28

Elaheh Esfahanian, A. Pouyan Nejadhashemi

IMPACTS OF CLIMATE CHANGE ON FISH BIOLOGICAL INTEGRITY WITHIN THE

SAGINAW BAY WATERSHED ...ttt ettt ettt et ess e et e sree e s beesn b e e be e e rteesbeeanbeenteeenbeesnbeenees 31
Matthew Ryan Herman, A. Pouyan Nejadhashemi, Farborz Daneshvar

RELATIONSHIPS BETWEEN LIVESTOCK PRODUCTION AND CLIMATE CHANGE:

IMPACTS, ADAPTATION, AND HUMAN DIMENSIONS ... ..ottt e e ste e sve e esaa e saaesnaeesnaesnnaens 35
M. M. Rojas Downing, A. Nejadhashemi
CLIMATE CHANGE AND EASTERN AFRICA: A REVIEW OF IMPACT ON MAJOR CROPS .........ccccoocvvnins 36

U. Adhikari, A. P. Nejadhashemi, S. A. Woznicki

PREDICTION OF CLIMATE CHANGE IMPACTS ON AGRICULTURAL WATERSHEDS AND

THE PERFORMANCE OF WINTER COVER CROPS: CASE STUDY OF THE UPPER REGION

OF THE CHOPTANK RIVER WATERSHED ........cccoiiiiiii et 40
S. Lee, I. Y. Yeo, A. M. Sadeghi, G. W. McCarty, M. W. Lang, W. D. Hively

COUPLING THE SHORT-TERM GLOBAL FORECAST SYSTEM WEATHER DATA WITH

DISTURBED WATERSHED MODELS: IMPLICATION FOR LANDSCAPE MANAGEMENT ............cccooviniens 44
A. R. Sommerlot, M. Wadena, Z. M. Easton

NEURAL NETWORK ANALYSIS ON THE EFFECT OF HEAT FLUXES ON GREENHOUSE

GAS EMISSIONS FROM ANAEROBIC SWINE WASTE TREATMENT LAGOON ........c.coooociiiiiiicnen 48
N. Lovanh, J. Loughrin, M. Rysz, A. Quintana, B. T. Oh, R. Mahmood

CLIMATE CHANGES ON DRAINAGE SYSTEM: EFFECTS ON CORN PRODUCTIVITY IN

N. C. Resende, J. H. Miranda, S. C. Chou, R. A. Cooke
SOIL CONDITIONS INFLUENCE IN SEASONAL FORECASTING OF PRECIPITATION

CLIMATE EXTREMES IN BRAZIL ..ottt s ettt e e e e s sttt e e e e e e s s eaab e e e e e e e s e sababaeeeeessasataaeeeeesestareeeeeenans 56
Nicole Costa Resende, Sin Chan Chou
CHANGE IN STREAM FLOW AND WINTER PRECIPITATION REGIMES IN ONTARIO.............c...cccevveviinnnn. 60

Ramesh Rudra, Trevor Dickinson, A. Butt, A. Amili



EVALUATING THE EFFECT OF CLIMATE CHANGE ON CROP YIELD IN THE ST. JOSEPH

RIVER WATERSHED, EASTERN CORN BELT ... 64
R. Wang, L. Bowling, K. Cherkauer

RISK-BASED MULTIPLE CRITERIA DECISION ANALYSIS FOR RANKING CLIMATE

CHANGE MITIGATION SCENARIOS .......oooiiiiiiiiii e bbb bbb ne s 65
Reza Javidi Sabbaghian, A. Pouyan Nejadhashemi, Mahdi Zarghami, Mohammad Bagher Sharifi

FORECASTING STREAMFLOWS IN THE APALACHICOLA-CHATTAHOOCHEE-FLINT

RIVER BASIN USING ENSEMBLE STREAMFLOW PREDICTIONS (ESP) .....ccoiiiiiiiiiiiieie e 69
Golbahar Mirhosseini, Puneet Srivastava

SESSION M1

SOIL MOISTURE AND CLIMATE VARIABILITY ....oooiiiiiiiiitiie ettt nne et nnee s 72
R. Koster

EVALUATION OF CLIMATE CHANGE IMPACT ON DROUGHT IN VIRGINIA .........cccoiiiiiiiiniene e 73
Hyunwoo Kang, D. Student

WHAT DO CLIMATE PROJECTIONS SAY ABOUT FUTURE DROUGHTS IN ALABAMAY? ........oocoiiviiieene. 7

N. Mishra, P. Srivastava

ANALYSIS ON THE VARIATION OF PRECIPITATION-DRY PERIOD FREQUENCY PATTERN

OF THE CONTINENTAL UNITED STATES ...ttt sttt sttt e e e s be e e s sab e e s sbbeaeasbaae s 78
Jia Liu, David Sample, Wilbert Thomas

RESPONSE OF SUBSURFACE DRAINAGE SYSTEMS TO POSSIBLE CHANGES IN CLIMATE

L O\ 0 000 ) PSP OUPPRROPR 81
R. Bhattarai, S. Li, J. Monical, R. Cooke

IMPACTS OF CLIMATE CHANGE ON THE GLACIER MELT RUNOFF FROM FIVE RIVER

Nina Omani, Raghavan Srinivasan, Raghupathy Karthikeyan, Patricia K. Smith
SIMULATING CLIMATE CHANGE IMPACTS ON CROP WATER USE, SURFACE RUNOFF,

AND SUBSURFACE DRAINAGE IN SOUTHERN QUEBEC, CANADA .........cccooiiiii e 86
Z. Qi

IMPACT OF CLIMATE CHANGE ON WATER RESOURCES IN AN AGRICULTURAL TILE

DRAINED WATERSHED ... .ottt b et b e s e e b e e s b e s b e e s e e b e e a b e sb e e he e eb e e abesbeeheeebe et e nbeesneabeannes 87
Golmar Golmohammadi, Shiv Prasher, Ali Madani, Ramesh Rudra, Pradeep Kumar Goel

VULNERABILITY OF WATER RESOURCES TO CLIMATE CHANGE IN KANSAS ... 91

Sreedhar Upendram, Leena Divakar, Aavudai Anandhi

SESSION M2

USABLE CLIMATE INFORMATION FOR AGRICULTURE ..........cccooiiiiiiiiii s 95
L. Prokopy

FARM-SCALE INTEGRATED ASSESSMENT TO IDENTIFY PROFIT-MAXIMIZING

ADAPTATIONS TO CLIMATE CHANGE IN THE CORN BELT ........ccocciiiiiiiiee s 96

B. M. Gramig, J. Andresen, E. Takle, S. Patton, D. Niyogi, L. Biehl

“INTELLIGENT ENSEMBLE” PROJECTIONS OF PRECIPITATION AND SURFACE

RADIATION IN SUPPORT OF AGRICULTURAL CLIMATE CHANGE ADAPTATION ........ccocoiviiiiiiiieees 97
Noel C. Baker, Patrick C. Taylor

WATER RESOURCES PLANNING AND MANAGEMENT TO MITIGATE DROUGHT IN A

CHANGING CLIMATE: MONITORING, MANAGEMENT AND OUTLOOKS ........ccccooiiiiiiiiis 101
Jae Hyeon Ryu

MIST-COOLING TO DELAY BLOOM AND PREVENT FROST DAMAGE-OLD IDEA NEW

TECHNOLOGY ...ttt ettt e e st e R e e e Rt e Rt e 1aE e e R e e e Re e e Rt e e R e e R e e e s n e e e m et e ne e e r e e e neennneanneenree s 105
I. Rijal, J. Flore, J. Andresen

COPING WITH CLIMATE CHANGE IN THE PHILIPPINES: ADVANCEMENTS AND

CHALLENGES IN RICE R&D ..ottt sttt ettt nnn e e b et e et e s e e neeenne s 106
Manuel Jose C. Regalado, Ricardo F. Orge



THE IMPORTANCE OF MAINTENANCE IN GREEN INFRASTRUCTURE (GI): A STUDY OF

GI PERFORMANCE AND SITE MAINTENANCE CONDUCTED THROUGH COMMUNITY

g 200 18 27N 7 10 03U 109
Lauren Smalls-Mantey, Catalano De Sousa, Maria Raquel Montalto

SESSION M3

CLIMATE CHANGE IMPACTS ON U.S. AGRICULTURAL TOTAL FACTOR PRODUCTIVITY ..........cceoe.. 111
Xin-Zhong Liang, You Wu, Robert G. Chambers, Wei Gao, Chao Sun

CLIMATE CHANGE IMPACTS ON MAIZE-YIELD POTENTIAL IN THE SOUTHWESTERN

UNITED STATES ..ottt bbbt b bbbt e b e e b e R e e bt e bt e bt b e e bt eh b e bt e b e e bt e he e b e e ke e b e sbe e b e nreen 114
Seung Hee Kim, Jinwon Kim, Robert Walko, Boksoon Myoung, David Stack, Menas Kafatos

TEMPERATURE, SOWING AND HARVEST DATES, AND YIELD POTENTIAL OF MAIZE IN

THE SOUTHWESTERN US ...ttt e s e e n e e e e sm e e e e e e e e r e nn e e nneennne s 117
Boksoon Myoung, Seung Hee Kim, David H. Stack, Jinwon Kim, Menas C. Kafatos

APPLICATION OF THE CERES-MAIZE MODEL FOR CLIMATE CHANGE IMPACT

ASSESSMENT IN RAINFED CORN PRODUCTION IN ISABELA, PHILIPPINES ............ccccooiiiniiiiiiis 121
Orlando Balderama, Edgardo Tongson, Lanie Alejandro-Alejo, Luis Caraan, Mia Pedrablanca, Severino
Tumamang

HEAT STRESS IMPACT ON WEIGHT GAIN IN BROILER CHICKENS: A META-

ANALYTICAL STUDY OF ENVIRONMENTAL FACTOR THAT IMPACT PRODUCTION

D. J. Moura, R. A. Vercellino, J. P. A. Santos, M. M. Vale

USDA HUB-SEED: PREPARING SEASONAL-SCALE ENSEMBLE WEATHER AND CLIMATE

PRODUCTS THAT ARE USEFUL AND USABLE FOR DECISIONS IN AGRICULTURE............ccooeiiiiiiinns 127
C. M. Ammann, L. Buja, R. Johnson, R. Steele

FARM SIMULATION: A TOOL FOR EVALUATING THE MITIGATION OF GREENHOUSE

GAS EMISSIONS AND THE ADAPTATION OF DAIRY PRODUCTION TO CLIMATE CHANGE .................. 128
C. Alan Rotz, R. Howard Skinner, Anne M. K. Stoner, Katharine Hayhoe

AGRO-CLIMATIC RISK MANAGEMENT FOR BETTER AGRICULTURAL DECISION

MAKING IN LATIN AMERICA ...ttt sttt h e s e b e bt esn e e b e e st e e et e e snreeneeenne s 131
Camilo Barrios, Giraldo Mendez, Diana C. Llanos, Diego Obando, Gourdji Sharon

SESSION M4

CARBON CAPTURE AND SEQUESTRATION(CCS)---THE ROLE OF AGRICULTURE AND
1] 0.2 0 I PRSP RPRPRI 134
Bill Stout, Rattan Lal, Curtis Monger

LARGE-SCALE IDENTIFICATION OF HOT SPOTS FOR SOIL CARBON DEMAND UNDER

CLIMATE CHANGE AND BIOENERGY PRODUCGTION ........ooiiiiiiiiiieiieeiee et 137
Uwe Franko, Felix Witing, Greta Jaeckel, Martin Volk

AN AVENUE FOR MITIGATION: LESSONS FROM CALIFORNIA’S OFFSETS PROGRAM ...........ccccccoinine 140
Dawn S. Chianese, David T. Kim, Douglas D. Daugherty

A PROPOSED ALTERNATIVE MEASURE FOR CLIMATE CHANGE POTENTIAL ...........ccccccooiiiiiiiiinines 143
F. Degroff

EVALUATING BIOMASS PRODUCTIVITY AND POLLUTION MITIGATION USING A PILOT-

SCALE REVOLVING ALGAL BIOFILM (RAB) CULTIVATION SYSTEM ........cooiiiieec e 146

Martin Gross, Zhiyou Wen

TRADE-OFFS OF BIOGAS PRODUCTION: COMPARING CROP ROTATIONS UNDER

DIFFERENT CLIMATE SCENARIOS ... ..ottt sttt esn e stn e e beennreeneeareeennee s 148
Martin Volk, Sven Lautenbach, Michael Strauch, Gerald Whittaker, Ralf Seppelt

STATISTICAL DOWNSCALING OF PRECIPITATION PROCESSES FOR CLIMATE-RELATED

IMPACT AND ADAPTATION STUDIES ...tttk ab et sb e anesanenre e 151
Van-Thanh-Van Nguyen



SESSION M5

THE CO, LOSSES FROM GRASSLAND SOILS: EFFECTS OF ATMOSPHERIC CO,

ENRICHMENT AND IMPLICATIONS FOR CLIMATE CHANGE ADAPTATION. .......ccccooiiiieniecccee e 154
Philip A. Fay, Virginia L. Jin, Michael J. Aspinwall, Lara G. Reichmann, Andrew C. Procter, Dafeng Hui, Robert
B. Jackson, H. Wayne Polley

A HOLISTIC WORKFLOW DEVELOPMENT FOR AGRICULTURAL SUPPLY CHAIN

ANALYSIS: INTEGRATION OF METEOROLOGICAL FORECASTING, CROP SIMULATION,

AND SUPPLY CHAIN OPTIMIZATION MODELS ..ottt 157
Tao Lin, David Lebauer, Luis Rodriguez, Shaowen Wang

LANDSCAPE CONSERVATION COOPERATIVES: IDENTIFYING LANDSCAPE-SCALE

CLIMATE CHALLENGES AND OPPORTUNITIES FOR WILDLIFE CONSERVATION AND

WATER QUALITY IN WORKING LANDS ...t sne e 160
Gwen White, Glen Salmon, Robert Clevenstine

CLIMATE AND AGRICULTURAL CHANGE AT THE THIRD POLE: THE POTENTIAL

IMPACT OF VARIED PRECIPITATION ON SUBSISTENCE AGRICULTURE IN THE

L3 0 AT N 59 N . N PP PP 163
Ritodhi Chakraborty, Anne-Sophie Daloz, Tristan L’Ecyuer

CLIMATE CHANGE IMPACT ON CRITICAL SOURCE AREA IDENTIFICATION IN A

MARYLAND WATERSHED ..........cooiiiiiiiiii bbbt 167
Jaison Renkenberger, Hubert Montas, Paul Leisnham, Victoria Chanse, Adel Shirmohammadi, Ali Sadeghi, Kaye
Brubaker, Amanda Rockler, Thomas Hutson, David Lansing

IMPACTS OF CLIMATE CHANGE AND BMPS FOR SUSTAINABLE BIOENERGY

PRODUCTION IN THE SOUTH FORK OF IOWA RIVER WATERSHED, IA ..........ccocooiiiiiiiiic e 170
Miae Ha, May Wu

AGRICULTURAL LAND TRANSITION IN THE AMERICAN WEST: SOCIETAL AND

ECOLOGICAL PRESSURES AND IMPLICATIONS . ...ttt sttt et e s snbaa e anaeas 173
Monica Hubbard
IMPACT OF GLOBAL WARMING ON BEEF CATTLE PRODUCTION COST INBRAZIL............c...cocvvennen. 177

J. Daniella Moura, A. Irenilza Naas, D. Douglas Salgado, Carlos B. Eduardo, M. Marcos Vale, Silvia R. Souza

CHANGES IN WATER FOOTPRINT OF BEEF CATTLE PRODUCTION IN SOUTHERN GREAT

PLAINS UNDER CHANGING CLIMATE ...ttt ettt e e ettt ae e e e e s e natare e e e e s s nsnntaeeeeesannaaaeeeeeeaans 180
N. Kannan, A. Anandhi, E. Osei, A. Saleh

COMPUTER MODELING OF BEEF CATTLE GRAZING UNDER CHANGING CLIMATE,

LAND USE, AND MARIKETS ... .ottt e e st e et e e et b e e e st e e e e et be e e e sab e e e s abae e e e tbbeeeabeeesataeaenneeas 183
A. Saleh, E. Osei, N. Kannan, O. Gallego, M. Arango

SESSION M6

MULTI-SCALE SATELLITE ASSESSMENT OF WATER AVAILABILITY AND

AGRICULTURAL DROUGHT: FROM FIELD TO GLOBAL SCALES. ..ot 184
M. Anderson, C. Hain, F. Gao, Y. Yang, W. Kustas

POTENTIAL APPLICATION OF GREENHOUSE CONCEPT IN THE DRYING OF BULK

AGRICULTURAL MATERIALS IN THE TROPICAL REGION ........ccoiiiiiiii ittt e ntnnee e 185
E. S. Ajayi, B. A. Alabadan, A. M. Olaniyan

MODELLING AND ASSIMILATION OF ROOT-ZONE SOIL MOISTURE USING NEAR-

SURFACE OBSERVATIONS FROM SOIL MOISTURE OCEAN SALINITY (SMOS) SATELLITE .................. 188
G. Singh, R. K. Panda
METHODS FOR PRODUCING CHARCOAL FOR CLIMATE IMPROVEMENT PURPOSES ............cccocvvnnn. 189

Thomas R Miles, Ronal W. Larson
INVESTIGATION OF SPATIAL AND TEMPORAL VARIABILITY OF PRECIPITATION USING

AN ENTROPY THEORY ...ttt ettt h e st b e e et e bt e e e e b e e e sbeesn et e b e e e be e e beennreeneennne s 191
M. Atieh, R. Rudra, B. Gharabaghi

DEVELOPMENT AND USE OF A DUAL PURPOSE BIOCHAR RETORT .........ccocoiiiiiiiiiiiicie 195
Wayne S. Teel

BIOCHAR IMPORTANCE FROM A COMBINED SOILS AND CLIMATE PERSPECTIVE. ............cccoooiniene 198

Thomas R. Miles, Ronal W. Larson

TROPHIC CONVERSION OF FACULTATIVE HETEROTROPHIC MICROALGAE FOR HIGH-

AMMONIUM REMOVAL FROM NITROGEN-RICH WASTEWATERS .......ccooiiiii e 200
Wenguang Zhou, Jinhan Wang, Min Min, Qian Lu, Chi Chen, Pedro E. Urriola, Gerald C. Shurson, Hans R.
Gislerod, Paul Chen, Roger Ruan



EFFECTIVENESS OF CONTROLLED DRAINAGE AS A CLIMATE CHANGE ADAPTATION
STRATEGY FOR THE WESTERN LAKE ERIE BASIN ..ottt se et e e e snae e sneasnnne e 203
L. Pease, N. Fausey, J. F. Martin

SESSION T1

WHAT CHANGES DO THE CMIP5 CLIMATE MODELS PREDICT FOR SOUTH ASIA AND

WHAT ARE SOME POTENTIAL IMPACTS ON MANAGED ECOSYSTEMS AND WATER

L R AT 018 2L OSSPSR 204
A. Anandhi, N. Omani, I. Chaubey, R. Horton, D. Bader, R. S. Nanjundiah

BASEFLOW RESPONSE TO CLIMATE VARIABILITY INDUCED DROUGHTS IN THE

APALACHICOLA-CHATTAHOOCHEE-FLINT (ACF) RIVER BASIN ..o 208
Sarmistha Singh, Puneet Srivastava, Ash Abebe, Subhasis Mitra

IMPACTS OF CLIMATE CHANGE ON HYDROLOGY AND WATER QUALITY IN A

WATERSHED IN ONTARIO ........oooiiiiiiiiiit ettt ettt ettt b e sa bt ek e e e st e e sabeaabe e s be e e beesabeenbeennne s 211
Ramesh Rudra, Golmar Golmohammadi, Pradeep Kumar Goel

EFFECTS OF IRRIGATION PUMPAGE DURING DROUGHTS ON GROUNDWATER LEVELS

AND GROUNDWATER BUDGET COMPONENTS IN THE LOWER APALACHICOLA-

CHATTAHOOQOCHEE-FLINT RIVER BASIN ...ttt sttt s e e sabe e e bn e e s ssba e e s naneeeannneas 215
Subhasis Mitra, Puneet Srivastava, Sarmistha Singh

PREDICTING THE EFFECTS OF ENVIRONMENTAL CHANGE ON MICROBIAL

TRANSPORT ...ttt ettt e e s hb et e st et e ek bt e e e bb et e aaEb e a4 bt e e e e b b e e e aabe e a4 bbb e e e bb e e e aabbe e e sbbeeebbeeesnbaeeanteeas 219
Rory Coffey, Brian Benham, Mary Leigh Wolfe, Enda Cummins

ASSESSMENT OF WATER AVAILABILITY FOR CONTERMINOUS UNITED STATES UNDER

CHANGING CLIMATE ......ooiiiiiiit ittt ettt ettt h e e b e s bt ekt e sa bt e bt e st e e bt e aa bt e be e e st e e nb b e anb e e s be e e bt e sabeanbeenree s 222
N. Kannan, A. Anandhi, S. Roy, J. Rath

EXPLORING WATER MANAGEMENT OPTIONS WITH COWA: A COUPLED HUMAN-

CLIMATE-WATER MODEL........ooiiiiiiiiiiiit ettt sttt e e a bt e e sttt e e s hbe e e e aab e e e sabe e e e asbeeeeabbeeesbaeaennneas 225
Safa Motesharrei, Cortney Gustafson, Fang Zhao, Jorge Rivas, Huan Wu, Ning Zeng, Fernando Miralles-Wilhelm,
Eugenia Kalnay

SESSION T2

INCREASING THE ADAPTIVE CAPACITY OF AGRICULTURE TO CLIMATE CHANGE................cccccovnne 228
Charles Walthall, Jerry Hatfield, Sally Schneider

EFFECT OF CLIMATE CHANGE ON GROUNDWATER RECHARGE AND LONG TERM

SUSTAINABLE UTILISATION OF GROUNDWATER IN THE SUB-HUMID, SUB-TROPICAL

REGION OF EASTERN INDIA ... ..ottt ettt et tae e ste e st e e te e e nte e sseeanse e teeenteesneeanseesseneseesnseaneeenees 229
S. Jena, R. K. Panda, S. Tripathy
ADAPTING NITROGEN MANAGEMENT TO THE INCREASING UNCERTAINTY ....c.ccooiiiiiiiieiee e 230

B. Dumont, B. Basso, J. P. Destain, B. Bodson, M. F. Destain

ON-FARM WATER RECYCLING AS AN ADAPTATION STRATEGY FOR DRAINED

AGRICULTURAL LAND ...ttt sttt bbb a2 b e b1 e 1 b e e h b e e b e e b e e e b e ea b e n bt e s s e b e ehb e bt e be e e bt esbennenreen 233
Jane Frankenberger, Barry Allred, Debra Gamble, William J. Baule, Larry Brown

ADAPTATION STRATEGIES FOR LIVESTOCK PRODUCTION ENTERPRISES ON WESTERN

RANGELANDS ettt ettt ettt e e e e Rt o e e e Rt e Rt e 1R e e e R e e oA et e Rt e e a R e e R e e e n e e n R e e R e e R e e n e nne e neenne s 236
Wayne Polley, Linda Joyce, David Briske, Joel Brown, Bruce McCarl, Derek Bailey

EFFECTIVENESS OF BEST MANAGEMENT PRACTICES WITH CHANGING CLIMATE IN A

MARYLAND WATERSHED ..........ocoiiiiiiiiiii e sb st r bbb 239
Jaison Renkenberge, Hubert Montas, Paul Leisnham, Victoria Chanse, Adel Shirmohammadi, Ali Sadeghi, Kaye
Brubaker, Amanda Rockler, Thomas Hutson, David Lansing

MAKING FARM MANAGEMENT DECISIONS BASED ON GLOBAL WEATHER EVENTS .........cccooiviiinnnn. 242
T. B. Mark, T. W. Griffin, J. M. D'Antoni

SESSION T3A

REDUCTION OF GREENHOUSE GAS EMISSIONS AND C FOOTPRINT OF CAFO'S BY
ANAEROBIC DIGESTION AND NUTRIENT RECOVERY .......ccciiiiiiiiiiiii ettt 245
H. P. Collins



CAPTURE OF METHANE BY BIOFILTER FUNGI - A CHROMATOGRAPHIC ISOTHERM

Jason P. Oliver, Jonathan S. Schilling
A COMPUTATIONAL FLUID DYNAMICS MODEL OF METHANE AND AMMONIA

EMISSIONS FROM TIE-STALL DAIRY BARNS ..ot 249
J. L. Drewry, J. M. Powell, C. Y. Choi
GLOBAL POTENTIAL FOR CARBON SEQUESTRATION VIA BIOCHAR .........cocociiiiiiiieie s 253

Ronal W. Larson

SESSION T3B

IMPACT OF ELEVATED TEMPERATURE AND CO, ON PRODUCTIVITY OF PEANUT IN

g O N O A 0 D ) I N PP PP RP PR 256
D. Halder, R. K. Panda, R. K. Srivastava

IMPLICATIONS OF A CHANGING AGRO-ECOSYSTEM ON THE NASCENT WINE GRAPE

PRODUCTION INDUSTRY IN IDAHO .......oooiiiiiiiiiii ettt sttt sttt st e be e st e e beesbneennee s 259
Eric Lindquist

THE IMPACT OF ENSO-BASED CLIMATE VARIABILITY ON GRAIN SORGHUM

PRODUCTION IN THE SOUTHEAST ...ttt sttt e bt e e sttt e e s bt e e s bbe e e asbe e e s sabeeesbeeeaanneeas 262
Xi Liang, George Vellidis, Gerrit Hoogenboom

CLIMATE VARIABILITY AND EXTREME WEATHER EVENTS AND GLOBAL CROP

PRODUCGTION ...ttt sttt s bt e et e e e shb et e saba e e a8 be e e ek b e e e aaEa e e 20 b e e e e b b e e e aaEa e e e bbb e e e bb e e e e abae e e s beeeabbeeennbeeeantaeas 266
Deepak Ray, James Gerber

SESSION T4

DETERMINISTIC MODELING OF FUTURE SOIL EROSION WITHIN A FRAMEWORK OF

UNCERTAIN CLIMATE CHANGE AND UNPREDICTABLE PRODUCER ADAPTATION ........cccccevvviivnnnnnn, 269
Jurgen D. Garbrecht, Mark A. Nearing, John X. C. Zhang

QUANTIFYING EXTREME RAINFALL EVENTS AND THEIR HYDROLOGIC RESPONSE IN

THE WALNUT GULCH EXPERIMENTAL WATERSHED IN SOUTHEASTERN ARIZONA ..........cccocoviiivnnn. 272
Tim O. Keefer, Kenneth G. Renard, David C. Goodrich, Philip Heilman, Carl L. Unkrich

NEW MODEL FOR CAPTURING HETEROGENEITY OF FERTILIZER-INDUCED N,O

EMISSION FACTORS ...ttt ettt bbbt e bt e sh b e e bt e e hb e e bt e sa bt ekt e e st e e nh b e e n b e e et b e e nbeesabeanbeeniee s 275
Ziyin Shang, Shuoshuo Gao, Feng Zhou, Qi Mao

CLIMATE CHANGE IMPACTS ON WATER QUALITY FROM THE USDA-ARS CEAP

BEASLEY LAKE AND GOODWIN CREEK EXPERIMENTAL WATERSHEDS, MISSISSIPPL. ..............ccc....... 278
R. L. Bingner, J. D. Garbrecht, M. A. Locke, S. M. Dabney, J. R. Rigby, H. G. Momm, P. R. Busteed

LONG-TERM TRENDS IN CLIMATE AND HYDROLOGY IN AN AGRICULTURAL

HEADWATER WATERSHED ..ottt ettt ettt e e st e e e s bbb e e eab e e st e e e e sbe e e e nbbe e e snbaeaennees 281
Anthony R. Buda, Haiming Lu, Ray B. Bryant, Amy S. Collick, Gordon J. Folmar, Peter J. A. Kleinman

REMOTE SENSING CHARACTERIZATION OF UPPER GREAT LAKES FOREST

DISTURBANCE AND RECOVERY TO IMPROVE MODELED IMPACTS ON LAND SURFACE

ENERGETIC AND HYDROLOGIC FLUXES .......ooiiiiiiiiitiie ittt st te s sreaasseesnae e teesnsesnneessaeensees 284
Matthew Garcia, Philip A. Townsend, Brian R. Sturtevant

IMPACTS OF VARIABILITY OF CLIMATE DATASETS ON WATERSHED HYDROLOGY

UNDER CHANGING CLIMATE ...ttt sttt et e e s be e e e s hbe e e e ek b e e e sabe e e e esbe e e e anbeeesnbeeeennnns 287
Jungang Gao, Aleksey Y. Sheshukov, Sumathy Sinnathamby

LINKING REGIONAL CLIMATE SIMULATIONS AND HYDROLOGIC MODELS FOR

CLIMATE-CHANGE IMPACT STUDIES: A DATA PROCESSING FRAMEWORK ............ccoooiiiiiieen 290
H. Rathjens, R. Cibin, 1. Chaubey, R. Srinivasan, J. Arnold
PROJECTED CLIMATE CHANGE FOR THE COASTAL PLAIN REGION OF GEORGIA, USA ..............cc.... 293

D. D. Bosch, J. D. Garbrecht, P. R. Busteed

SESSION T5

CLIMATE SCENARIOS FOR AGMIP ASSESSMENTS ...ttt sne e nre e 296
Cynthia Rosenzweig, Alexander C. Ruane



THE AGMIP POTATO MODEL INTERCOMPARISON PILOT — FIRST RESPONSES..........cooiiiiee 300
D. H. Fleisher, B. Condori, R. Quiroz, A. Alva, S. Asseng, M. Bindi, H. Brown, R. Ferrise, L. Franke, P. M.
Govindakrishnan, D. Harahagazwe, A. Haverkort, G. Hoogenboom, S. Naresh Kumar, P. Merante, C. Nendel, J.
E. Olesen, P. S Parker, D. Raes, R. Raymundo, A. Ruane, B. Searle, C. Stockle, I. Supit, E. Vanuytrecht, J. Wolf,
And P. Woli

AGMIP CROP MODELING TEAMS - TESTING MULTIPLE MODELS FOR ACCURATE

PREDICTION OF EVAPOTRANSPIRATION AND GROWTH RESPONSE TO CLIMATIC

FACTORS .. bbb b e e b e e e e R e e b e b e b e b e e b e e b b e E e b e e b sb e e e e b e e r e sb e a b e e 304
K. J. Boote, J. L. Durand, S. Asseng, J. L. Hatfield, L. Ahuja

AGMIP (CROPS & SOILS) THE CRUCIAL ROLE OF SOIL WHEN MODELING THE IMPACT

OF CLIMATE CHANGE ON CROP PRODUCTION .......ociiiiiiiiiiiiie et sne e 307
Bruno Basso, Benjamin Dumont, lurii Shcherbak

AGMIP WATER: INTEGRATING WATER SCARCITY INTO FUTURE AGRICULTURAL

ASSESSIMENT S ... oottt ettt e e st e e e e s te e et e e s teeesteeaste e be e e R ee e teeaabeeateeaRee e Rt e eabe e Eeeeneeennee e teeeRaeeteeanreanneenreen 310
J. Winter, A. Ruane, C. Rosenzweig
AGMIP CROP REGIONAL ASSESSMENTS ...ttt sttt st bbb e be e snb e e nbeesbaeenaee s 311

Gerrit Hoogenboom, Carolyn Mutter, Ashfaq Chattha
NEW METHODS TO ASSESS CLIMATE CHANGE IMPACTS, VULNERABILITY AND
ADAPTATION OF AGRICULTURAL PRODUCTION SYSTEMS: THE EXPERIENCE OF
AGMIP REGIONAL INTEGRATED ASSESSMENTS IN SUB-SAHARAN AFRICA AND SOUTH

. N 7 OO PP PR 315
Roberto O. Valdivia, John M. Antle

THE AGMIP GLOBAL GRIDDED MODEL INTERCOMPARISON........cccoiiiiiiiiiiiiierie e 319
Michael Glotter, Joshua Elliott, Christoph Mller

AGMIP — GLOBAL ECONOMIC ASSESSMENTS.......ooiiiiiiiiiiiie i 322
Keith Wiebe

SESSION T6A

LINKING ECOSYSTEM SERVICES TO FOOD SECURITY IN A CHANGING PLANET:
ASSESSING PERUVIAN AMAZON DEFORESTATION USING THE ARTIFICIAL

INTELLIGENCE FOR ECOSYSTEM SERVICES (ARIES) FRAMEWORK ..........cccocoiiiiiie e 325
Wendy Francesconi, Elena Perez Mifiana, Simon Willcock, Ferdinando Villa, Marcela Quintero
THE FUTURE OF ECOSYSTEM SERVICES IN THE UPPER MISSISSIPPI RIVER BASIN ..........ccocvviiiieninen. 328

Rebecca Logsdon, Nina Omani, Cibin Raj, Indrajeet Chaubey, Raghavan Srinivasan
ECOSYSTEM SERVICES EVALUATION OF FUTURISTIC BIOENERGY BASED LAND USE

CHANGE AND THEIR UNCERTAINTY FROM CLIMATE CHANGE AND VARIABILITY ......ccccccoovviiiniins 331
R. Cibin, R. Longsdon, I. Chaubey, K. A. Cherkauer
VULNERABILITY OF GREEN INFRASTRUCTURE VEGETATION TO CLIMATE CHANGE........................ 334

Catalano De Sousa, Maria Raquel, Lauren Smalls-Mantey

SESSION T6B

DEVELOPMENT OF A COMPREHENSIVE FRAMEWORK TO ASSESS THE IMPACTS OF

CLIMATE CHANGE ON STREAM HEALTH ......oooiiiiiii et 335
Sean A. Woznicki, A. Pouyan Nejadhashemi
CLIMATE CHANGE HAS IMPACTED WINTER HYDROLOGY IN ONTARIO. ..o 338

Trevor Dickinson, Ramesh Rudra, I. Ahmed, S. Manzoor, A. Kozyn
EFFECTS OF CLIMATE CHANGE ON COTTON PRODUCTION AND SOIL ORGANIC

Xiuying Wang, Robin Taylor, Tom Gerik

CLIMATE CHANGE AND BIOGEOCHEMICAL CYCLING, BUILDING MODELS TO PREDICT

FIELD AND WATERSHED SCALE CHANGES IN BIOGEOCHEMICAL CYCLING..........cccccoeviiniieniciieenenn 345
Zachary M. Easton, Raymond Najjar, Andrew Sommerlot, Andrew Ross, David Sample, Moges Wagena

LONG-TERM CHANGES IN THE PATTERN OF RAINFALL EVENTS: IMPLICATIONS IN THE

CONTEXT OF CLIMATE CHANGE SCENARIOS ...ttt ettt ettt e st bae e s stae e e aaeeas 349
M. Chu, J. A. Guzman, J. Garbrecht, J. Schneider, P. Starks, J. L. Steiner, D. Moriasi
PREDICTING IMPACTS OF CLIMATE CHANGE ON MAUMEE RIVER DISCHARGE................ccoviinenee 350

Andreas Culbertson, Seyoum Gebremariam, Jay F. Martin, Stuart A. Ludsin
Author Index





