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m/\ *: Soil and G d Pollution Remediation Fund Manag, Board, Envir | Protection Administration, Taiwan
* b : Division of Envir I Technology, Sinotech Envi 1 Technology, Ltd., Taiwan (chenyenyu@setl.com.tw)
Introduction and work effectiveness Action plan and future work
® Groundwater is the most critical water resource in Tmm Hganlv nptL ® Groundwater quality p ion have to link the management of water resource usage
of groundwater resource in last decades not only imp: 1 and surface sources. According to aft ioned, the major tasks of
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d sites and = Prm)oiz' o meh\r;l;ta:nn measures to protect groundwater.
geogenic arsenic release, muuuof&rdnwhuclmed]ﬂngterm dh - o gain bydrogeology ™ Promose imter-
quality issues, mcluding gr 10n, arsenic toxic risk, andn.nrogen e m“m
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Sun-03 Jun Mon-4 Jun Tue-5 Jun Wed-6 Jun
Conference Registration Conference Registration Conference Registration
7:530arm to dprn 7:30arm to dprn 7:30am to 6prm
AM1 Oral AM1 Oral AM1 Oral
&30 to 10:30am .30 to 10:30am §:30to 10:30am
M Coffee/Tea AN Clof'FeejTea A C.of'Fee)'Tea
10:30 to 11am. Ballroom B Innovation Theatre Innovation Theatre
’ ! 10:530 to 11am, Ballroom B 10:530to 11am, Ballroom &
AM2 Oral AM2Z Oral AM2 Oral vorkshop*
Build-up 1lamto 12:530pm 1lamto 12:530pm 11arn to 12:30pm

G:30am to 2pm

Wolunteer Training
1lam to 2pm
Room 327

1G**: Kamide Lect & Section DL
F3s: Kamide Lect & Section DL
11:530 am to 12:50pm

Hs: Kamide Lect & Section DL
3T: Kamide Lect & Section DL

11:530 arm to 12:30pm

A% Kamide Lect & Section DL
BG: Kamide Lect & Section DL
11:530 armn to 12:50pm

Section Meetings*
12:30+to 1:30pm
{Includes Packed Meals)

Lunch Break
12:530to0 1:30pm

Committee
Meeting

Room 327

Regional Advisory

12:30+to 1:30pm

By Invitation Only)

Publication
Committee/Editorial
Board Meeting
12:30 to 1:30pm
Room 327
By Invitation Only)

Lunch Break
12:30+to 1:30pm

Conference Registration
2to6pmm

Council Meeting
4 to 6pHn
Roorn 328

A0GE-LAC Meeting
18:50

Ala Moana Hotel

By Invitation Only)

PML Oral

1:50ta

3:30pm

Poster Session

1:30 ta 3:530pm
Ballroom B

Hs, 5T

PM1 Oral/Specal
1:30 ta 3:30pm

Poster Session

ASZ BG P11 Oral/Special
1:30 to 3:30prm 1:30 to 3:30pm
Ballroom B

Booth Dressing
Sto 6pm

P Coffee/Tea
5:30 to 4pm
Ballroom B

PM Coffee/Tea
Innovation Theatre
3:30 to 4prn, Ballroom B

4 wooljjegd -  |2537 “Wwdg 0} WepE:s - uomqIpd feq iy

4 WooJjjeg - ¢ [243] “Wdg 0} WeQE:s - UoIqIPT feq (1Y

P Coffee/Tea
Innovation Theatre
3:30 to 4pm, Ballroom B

A0 GS2018 Opening|
Axford Lectures
General Assembly

4 to 6:30pm

i elcome Reception
[Exhibition Opens)

Poster Session
A51, 15, PS
6:30 to 8:30prm
Ballroom B

Innovation Theatre
6:45 to 7:15pm &
7:30 to Spm
Ballroom B

PM2 Oral* PM2 Oral*
4 to 6prn 4 to bprm
Held Trip Feld Trip

Pacitfic Tsunami Warning Centre

815 t0 11:45am
Ticketed Event:
Book/Pay in Advance

Hawali Institute for Marine Biology
Qarnto 1:45pmm
Ticketed Event:
Book#Pay in Advance

ADGS-NASA Advance Planning Meeting
& ta 7prn, Roorn 327
[By Invitation Only]

ME 1 R&=|EL2)
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Sun-03 Jun Thu-7 Jun Fri-8 Jun Sat-9 Jun
Conference Registration Conference Registration
7:30am to 6pm 7:30am to 4pm
AML1 Oral AM1 Oral
8:30 to 10:30am 8:30 to 10:30am
AM Coffee/Tea AM Coffee/fTea
Innovation Theatre Innovation Theatre Council Meeting
10:30 to 11am, Ballroom B 10:30 to 11am, Ballroom B 09:00 to 12:30
Room 328
AM2 Oral (By Invitation Only)
Build-up 1lamto 12:30pm
8:30am to 2pm 2 AM2 Oral
08: Kamide Lect & Section DL 1lam to 12:30pm
Volunteer Training SE: Kamide Lect & Section DL
11am to 2pm 11:30 am to 12:30pm
Room 327
AOGS2020
Advance Planning
Lunch Break Meeting Lunch Break 1?:; ::: ?sl::;
12:30 to 1:30pm| 12:30 to 1:30pm 12:30 to 1:30pm | 5
Room 328
Room 327

(By Invitation Only)

Conference Registration

2to 6pm

Council Meeting
4 to 6pm
Room 328

AOGS-LAC Meeting
18:30
Ala Moana Hotel
(By Invitation Only)

1:30to 3:30Pm-

PM1 Oral/Special
1:30 to 3:30pm
Ballroom B

05, SE

g wooljjeg - ¢ [9431 ‘Wdg 0} WeQE:6 - uoLIqIyxg Aeg ||y

PM Coffee/Tea
Innovation Theatre
3:30 to 4pm, Ballroom B

PM2 Oral/Workshop*
Meet-the-Experts

4 to 6pm, Ballroom B Foyer

Field Trip
Coastal Geology of Oahu
9am to 4pm
Ticketed Event:
Book/Pay in Advance

Convener's Dinner
“Fri-Night Fireworks Cruise"
Depart for Harbour: 4:30pm

Cruise Ends: 8:15pm

Student Volunteer Night
Hiking Hawaii Café
7 to Spm

Ticketed Event:
Book/Pay in Advance

wdg 4g - 3ng-diys / umoq 1e3) B g Wooljjeg - ¢ [2437 ‘Wwdy 0} wWeQE:6 - uoIqyxg Aeg |1y

Feld Trip
'Waikiki Beach Coastal
12:30 to 2:30/4:30pm
Ticketed Event:
Book/Pay in Advance

B 1 RE=|E(2/2)
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Day 1 - 04 Jun 2018, Monday

Program Overview

04 Jun 2018, Monday
T, AMI AM2 PM1 PM2
08:30 - 10:30 11:00- 12:30 13:30 - 15:30 16:00 - 18:00
MR301 HS03 (p50) HS03 (p50) H503 (p51)
MR302A SE19 (pb&) SE19 (pe6) SE19 (pb&)
MR302B AS12 (p37) AS12 (p37) AS36 (pd3)
MR303A AS5E (pd7) AS35 (pdB) ASBA (pd6)
MR303B AS19 (p39) AS36 (pd3) AS19 (p40)
MR304A ST11 (p74) STI1 (p74) ST06 (p72)
MR3MEB BGOL (p48) BGO1 (p49) PS01 (pel)
MR314 SE22-35 (p&9) SE22-35 (p69) SE22-35 (p70)
MR315 AS31 (pd1) AS31 (pd2) AS3] (p42)
MR317A ST20 (p75) 5T20 (p75) ST10-21 (p73)
MR317B 0506 (p57) 0506 (p58) 0520 (p58)
MR318A HS01 (pd9) I HS02 (p50) H516 (p53)
MR318B HS30 (p53) HS30 (p54) HS06 (p52)
MR319A AS09 (p34) ASD9 (p34) AS09 (p35)
MR319B SE20 (p67) SE20 (p68) SE20 (p68)
MR321A SE18-34-37 (pod) SE18-34-37 (pb4) SE18-34-37 (p6b)
MR321B SEI0 (p63) SEL0 (p&3) SE04 (pb2)
MR322A 0502-A5 (p56) OS502-AS (ph6) 0502-A5 (p56)
MR322B HS07 (p52) HS04 (p51) IGD7 (p54)
MR323A IG24 (p34) KL-IG (pll), DL-IG (p7) 1G24 (p55)
MR323B PS10 (p6l) KL-P5 (pl2), DL-P5(p8) P516 (pbl)
MR323C ST03 (p71) 5T03 (p71) ST03 (p72)
MR324 0523 (p59) 0523 (p39) 0501 (p55)
MR325A AS10 (p35) AS10(p36) AS11 (p36)
MR325B AS]7 (p38) ASI7 (p38) ASI7 (p39)
MR326A AS28 (pd0) AS28 (pdl) AS39 (pdd)
MR326B AS46 (pdd) AS46 (pdb) AS48 (pde)
AS] Posters (p77)
Ballroom B PS Posters (p99)
IG Posters (p92)

FfE 2 & H28EHERE(1/5)
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Day 2 - 05 Jun 2018, Tuesday

Program Overview

05 Jun 2018, Tuesday
AM1 AM2 PMI1 PM2
e Boom) 08:30 - 10:30 1100 - 12:30 13:30 - 15230 16:00 - 18:00
MER301 H523 (pl33 KL-HS5 (pl10), DL-HS (p&) H532 (pl38)
MR302A PS05-04 (p145) P505 (pl49) P509-04 (pl150) P509-04 (pl51)
MR302B AS08 (pl18) AS0S (pl18) AS0S (pl18) AS35 (pl3l)
MR303A AS16-53 (p122) AS516-53 (pl122) AS54 (pl33) AS54 (pl33)
MR303B AS3 (pl129) AS34 (pl30) AS34 (p130) AS3T (pl3l)
MR304A P514 (pl53) P514 (pla4) P522 (pl55) P522 (pl56)
MR304B BGO05-5E (pl34) BGO&-AS (pl35) BGO&-AS (pl35) | BGO&-AS (pl36)
MR314 SE11-13 (p155) SE11-13 (ple0) SE22-35 (ple2) SE22-35 (pl&3)
MR315 AS31 (pl27) AS31 (pl28) AS531 (p128) AS31 (p129)
MR317A ST17 (pled) 5503 (ples) 5T17 (pl6eg)
MR317B 0512 (plid) 0512 (pl4d) 0525-BG (pld7) | O525-BG (pld7)
MR318A H534 (pl39) H505 (pl36)
MR318B HSI18 (pl37) Hs11 (pl37)
MR319A AS20 (p123) AS20 (pl23) AS20 (p124) AS29 (p127)
MR319B SE31407 (ple3) SE31-07 (pled) SE31-07 (pled) SE31-07 (ples)
MR321A SE21 (plel) SE21 (pl&2) SE02 (pl56) SE02 (pl57)
MR321B SE4 (pl58) SE03 (pl57) SE03 (p158) SEl6 (plel)
MR322A 0518 (pl45) 0516 (pl45) 0518 (plds) 0518 (plda)
MR322B 1GD6 (pl41) 1G22 (pl42) IG12 (pl41) IG12 (pl42)
MR323A IGD1 (p139) 1G04 (pl40) 1G04 (pl40)
MR323] P518 (pl54) P511 (pl51) P5S11 (pl52) P511 (pl52)
MR323C ST13 (ples) KL-5T (pl2), DL-5T (p8) 5509 (ples) 5T13 (plé&7)
MR32 0504 (pl43) 0505 (p143) 0527 (pl48) 0527 (pl48)
MR325A AS11 (pll19) AS11 (pl19) ASIT (p120) ASTI (pl20)
MR3258 AS03 (plle) AS03 (plle) AS03 (pl17) AS03 (pl17)
MR326A AS13 (pl2l) AS13 (pl21) AS49 (pl32) AS549 (pl32)
MR326B ASYT (pl2e) ASIT (pl26) AS22 (pl124) AS22 (pl25)
Ballroom B OPENING

K 2 & H2E#ERE(2/5)
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Day 3 - 06 Jun 2018, Wednesday

Program Overview

06 Tun 2018, Wednesday
R AMI1 AM2 PML PM2
08:30 - 10:30 11:00 - 12:30 13:30 - 15:30 16:00 - 18:00

MR301 HS21 (p215) HS28 (p218) HS17 (p214) HS17 (p215)
MR2024 PS06 (p229) PS06 (p230) PS02 (p229)
MR302B AS35 (p208) IG13 (p222) SED9 (p240)
MR303A AS33 (p206) AS33 (p207)
MR303B AS37 (p208) AS37 (p209)
MR304A PS17 (p231) PS17 (p232) PS17 (p233) PS17 (p234)
MR304B BGO7 (p211) | KL-BG (p9), DL-BG (pé) BGI(HIG (p211)
MR314 SE26 (p243) SE26 (p243) SE25-40 (p242) SE25-40 (p243)
MR315 | AS26BG (p204) | KL-AS (p9), DL-AS (p5)
MR2174 ST22 (p250) ST22 (p250) ST22 (p251) ST14 (p247)
MR317B 0514 (p225) 0519 (p226) 0524 (p228) 0524 (p228)
MR218A HS09 (p212) HS09 (p212) HS26 (p216) HS26 (p217)
MR315B H512 (p214) H525 (p216) HS10 (p213) I HS510 (p213)
MR319A AS29 (p205) S508 (p244) AS?9 (p206)
MR3198 SEO08 (p239) SEO8 (p240) SED6-30-39 (p238) | SE06-30-39 (p239)
MR321A SE02 (p238) SE01 (p236) SED1 (p237) SED1 (p237)
MR321B SE15 (p240) SE15 (p241) SE23 (p241)

MR322A 0503 (p223) 0S03 (p223) 0517 (p226)

MR322B 1G09 (p221) 1G22 (p222) 1GO8 (p220) 1G08 (p221)
MR323A 1G03 (p215) 1G03 (p219) 1G03 (p219)
MR323B PS12 (p231) PS21 (p236) PS20 (p234) PS20 (p235)
MR323C ST15 (p247) STO8 (p245) STO8 (p245) STOS (p246)
MR32 0521 (p227) 0513 (p224) 0513 (p224)
MR325A ASD6 (p202) S512 (p245) ASD6 (p203)
MR3258 ASD3 (p202) ST19 (p249) ST19 (p249) ST16 (p248)
MR326A ASO7 (p203) AS07 (p204)
MR326B AS40 (p209) AS40 (p210)

I BG Posters (p269)
AS? Posters (p252)

K 2 & H2E#E(3/5)
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Day 4 - 07 Jun 2018, Thursday

Program Overview

07 Jun 2018, Thursday
Time /Room AMT1 AN2 PM1 PM2
08:30 - 10:30 11:00 - 12:3 13:30 - 15:30 16:00 - 18:00
MR301 HS22 (p301) HS522 (p301) HS522 (p302) H522 (p302)
MR302A S5TD4 (p324) 5T04 (p325) 5T04 (p325) 5T12-23 (p328)
MR302B AS4] (p286) AS4] (p287) AS41 (p287) AS01 (p278)
MR303A AS42 (p288) AS4? (p289) ASH0 (p291) ASS0 (p292)
MR303B AS43-44 (p283) AS43-44 (p290) AS23 (p284) AS23 (p285)
MR3M4A P503 (p312) PS03 (p312) Ps03 (p313) P508 (p3l6)
MR304B BGO4 (p295) BGO4 (p296) BG4 (p296) 5510 (p323)
MR314 SE25-40 (p319) | KL-SE (pl3), DL-SE (p8) SE32 (p319)
MR317A ST-P515 (p328) STO09 (p327) 5T-P515 (p329) ST-P515 (p330)
MR317B 0524 (p311) HS08 (p297) HS20 (p300) 0508 (p309)
MR318A HS533 (p304) HS527 (p303) H514 (p299) H514 (p300)
MR315B H513 (p298) H513 (p298) l H513 (p299) HS531 (p303)
MR319A AS30 (p285) AS30 (p286) AS45 (p290) AS45 (p291)
MR319B 5507 (p322) SED5 (p318)
MR321A SE41-33 (p321) SE41-33 (p322)
MR321B SE38 (p320) SE38 (p320)
MR322A Q510 (p310) BGO3-IG (p294) BGOSIG (p297)
MR327B IG20 (p307) IG21 (p308) IG16-BG (p306) IG16-BG (p307)
MR323A IG02 (p305) 1G25 (p308) IG02 (p305) IG02 (p306)
MR323B PS07 (p3l4) P513 (p317) PS07 (p314) P507 (p315)
MR323C STO7 (p326) ST07 (p327) 5T02 (p323) 5T02 (p323)
MR324 Q509 (p309) KL-05 (pll), DL-OS (p7) 0509 (p310)
MR3254A AS05 (p280) AS05 (p281) AS05 (p281) AS05 (p282)
MR325B AS03 (p278) ASM (p279) AS04 (p279) AS04 (p280)
MR326A AS07 (p282) AS2] (p283) AS2] (p284) AS18-02-05 (p283)
MR326B AS56 (p293) ASHE (p293) ASHE (p294) AS51 (p292)
Ballroom B oE Fosters (p21)
OS5 Posters (p331)

K 2 & H2E#RE(4/5)
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Day 5 - 08 Jun 2018, Friday

Program Overview

08 Jun 2018, Friday
. AMI1 AND FM1 FM2
08:30- 10:30 11:00- 12:30 13:30-15:30 | 16:00-18:00

MR301 HS2 (p379) | HS22 (p3s0)
MR3R2A STO5 (p30) STO5 (p391)
MR302B AS38 (p373) AS38 (p373)
MR303A AS32 (p371) AS32 (p372)
MR303B AS47 (p375) AS17 (p375)
MR3M4A PS19 (p384) PS19 (p384)

MR30M4B | BGO9-OS (p378) | BGO9-OS (p378)
MR314 SE36 (p388) SE36 (p389)
MR317A STO1 (p389) STO1 (p390)
MR317B 0509 (p382) | OS09 (p383)
MR318A | HS24(p380) | HS2M(p38l)
MR318B HS15 (p378) HS15 (p379)
MR319A AS45 (p374) AS45 (p374)

MR319B | SE24-29 (p386) | SE24-29 (p3s6)

MRE321A | SE12-17(p385) | SEI12-17 (p385)
MR321B SE27 (p387) SE27 (p388)

ME324 | BGO2IG (p377) | BGO2IG (p377)
MR322B IG17 (p382) IG15 (p381)
MR323A IG11 (p381) 1G25 (p382)
MR3254 AS05 (p369) AS05 (p370)
MR325B AS04 (p369) AS04 (p369)
MR326A AS52 (p376) AS52 (p376)

MR326B | AS24-25(p370) | AS24-25 (p371)

Ballroom B CLOSING

K 2 & H2E8#EE(5/5)
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Mk 1 3T /K& IR BT ke 2k & F A (1/3)

HS30-D1-AM1-318B-001 (HS30-A033)

Assessing Advances and Challenges in Observing and Modeling
Ecohydrological Processes over Drylands Across Different Continents
Zong-Liang YANG™, Wen-Ying WU*, Hui ZHENG?, Peirong LIN?, Jingjing

LIANG?, Lingcheng LI, Long ZHAQ?®
! The University of Texas at Austin, United States, > Chinese Academy of
Sciences, China, * Southwest University, China
*Corresponding author: liang@jsg.utexas.edu “Presenter

The United Nations Environment Program (UNEP) defines drylands as a
region with an aridity index (the ratio of the average annual precipitation to the
potential evapotranspiration) of less than 0.65. With this definition, this study
provides a systematic assessment of available observations and simulations of
ecohydrological variables over dryland areas. The observed datasets include
gauge measurements and satellite-derived estimates (e.g., from MODIS,
SMAP, GRACE), while the numerical simulations are from climate model
outputs (e.g. CMIP5, and 6) and land surface model outputs (e.g., CLM,
Noah-MP). In addition to various reanalysis products (e.g., ERA-Interim/Land,
MERRA-2), we will use outputs from our recently developed multisensor
multivariate global land data assimilation system. While a substantial amount
of analysis work is being carried out, our initial results show the offline
Noah-MP land surface model performance for evapotranspiration (ET) and
runoff is aridity-dependent over Texas in the United States. ET is better
modeled in wet than in dry years, whereas streamflow is most poorly simulated
in dry regions with a large positive bias. Modeled ET bias is more strongly
correlated with the base flow bias than surface runoff bias. These early results
help identify potential processes for future model improvements. For example,
improving the dry region streamflow simulation would require synergistic
enhancements of ET, soil moisture and groundwater observation and
modeling. Detailed assessments are important steps towards developing
efficient dryland water resources management technologies, methods and
strategies.

25



MR 1 3t FOKE IR Rk & A (2/3)

HS04-D2-PM1-P-006 (HS04-A001)

Water Management Innovative Platform Using Big Data and Cloud Computing
Tae-Woong KIM*, Jin-Young LEE™", Jae-Hyun AHN? Do Hun KIM?
! Hanyang University, South Korea, 2 Seokyeong University, South Korea, * K-water,
South Korea
*Corresponding author: twkim72@hanyang.ac.kr *Presenter

Water resources are valuable assets without alternative reserves, which can cause
conflicts between regional districts. It is the core element of national economic
activity, and a necessary part in all production industries. There is need to prepare for
the increasing demand of water resources, and to develop new strategies to manage
large volumes of data. In Korea, there is a gap between technology and system in
collecting, managing, sharing, and analyzing data for each organization which
manages water information. Recent huge amount of water information encourages to
participate in various organizations such as technology sharing, public institutions and
citizens, and to create value through mutual cooperation. Thus, it is effective to
forecast and respond to disaster and water resources management by utilizing big data
and cloud computing effectively. Using big data can identify the source of the
problem, and allow for predictions and responses. Big data can be used as an
important tool for realistic problem recognition, efficient solution, and optimized
policy formulation. In addition, it is necessary to construct a distributed computing
foundation by interconnecting various devices by combining distributed processing,
which is a main technology of cloud computing. We proposed a water management
innovative masterplan that utilizes big data and cloud computing. We investigated the
distribution flow of water data in Korea. It builds a database that integrates
information systems such as water, city, ecology, and water data to perform big data
analysis. It is then send to the national government, and suggested a plan to build
disaster and water resource management system, using big data and cloud computing.

Acknowledgement: This work is supported by the Korea Agency for Infrastructure
Technology Advancement (KAIA) grant funded by the Ministry of Land,
Infrastructure and Transport (Grant 17AWMP-B083066-04).
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HS10-D3-PM2-318B-011 (HS10-A006)

Let’s Play Groundwater Models Online
Chuen-Fa NI**, I-Hsien LEE, Chi-Ping LIN, Wei-Ci LI
National Central University, Taiwan
*Corresponding author: nichuenfa@geo.ncu.edu.tw “Presenter

Groundwater is one of relatively stable water resources in most countries as compared
with surface water resources. With the increasing variability of climate conditions, the
sustainable management of groundwater resources has become a challenging task.
Accurate assessment of groundwater resources relies on sufficient measurements and
efficient analysis tools. The integrated technologies and multidisciplinary knowledge
for groundwater have enhance the understanding of dynamics in groundwater
systems. Taking advantages of widely developments in computer sciences and web
service, the web platform provides an excellent open environment for groundwater
investigations. However, most groundwater relevant web platforms are mainly
focusing on the data visualization. The data (points, polylines, and polygons) and
pre-analysis results (i.e., the figures) overlap a street map to indicate the location of
interests and quantify the influenced regions of groundwater hazards. Such one-way
interaction framework has significantly limited the implementations of measurement
data and groundwater relevant applications. The study aims to develop an online
web-based platform for groundwater data visualization, temporal and spatial data
analysis, mesh generation and flow modeling. The study integrates multiple program
languages such as Java, C, Python, and FORTRAN to bridge the data flow and online
visualization. The interactive real-time web environment enables users to screen
temporal and spatial measurements on the web map, conduct online data analyses, and
develop numerical groundwater models. With well-designed database and numerous
modules for data analyses and modeling, the platform allows users to share data and
develop collaborative activities. The built-in analysis tools can also improve the
efficiency of groundwater management and decision-making processes.
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HS10-D3-PM1-318B-007 (HS10-A025)

Evaluation of Groundwater Quality Spatial Variability in Gimcheon Region,
South Korea
Mesfin Benti TOLERA™**, Il Moon CHUNG®, Sun Woo CHANG®
! University of Science and Technology-Korea Institute of Civil Engineering and
Building Technology, South Korea, ? Adama Science and Technology University,
Ethiopia, ° Korea Institute of Civil Engineering and Building Technology, South
Korea
*Corresponding author: imchung@kict.re.kr *Presenter

In Gimcheon region of South Korea 250 groundwater samples were chemically
analyzed for major ions, pH, and electrical conductivity following standard methods.
AquaChem 2014.2 model linked with PHREEQC was used for the analysis and
characterization of the hydrochemistry, and the GIS based geostatistical methods were
used for evaluation of its spatial variability and mapping. In most of the samples
Ca-HCOa3 is the leading water constituents in the area. The dominance of major
cations and anions are in the order of (Ca > Na > Mg > K), and (HCO3 > NO3 > SO4
> CI) respectively. The saturation indices (SI) analysis shows under saturation in
almost all samples with respect to anhydrite, aragonite, calcite, dolomite, fluorite,
gypsum and halite. The semivariogram/ covariance analysis reveals a strong spatial
interdependence of most of the parameters considered except SO4, NO3 and
temperature which shows weak to moderate spatial dependence. The suitability
analysis of the groundwater quality for irrigation and domestic uses based on the
commonly used evaluation criteria indicates that the groundwater in the area can be
used for agricultural use without causing significant impact on soil as well as

crops. The drinking water suitability analysis made based on the WHO guidelines
for major parameters indicates the groundwater in the area is suitable for drinking
except in some samples where high nitrate (NO3) concentrations observed, which
could be an indicator of agricultural pollution.

Acknowledgments: This work was supported by a grant (18RDRP-B076272-05) from
Infrastructure and transportation technology promotion research Program funded by
the Ministry of Land, Infrastructure and Transport of Korean government.
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HS10-D2-PM1-P-023 (HS10-A016)

Creation of a Detailed Groundwater Quality Map and its Application to a
Water-Adequacy Evaluation for an Open-Loop Ground Source Heat Exchange
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A ground source heat exchange system (GHES), which uses heat energy of
groundwater and subsurface geology for air conditioning and heating of water, is an
economically and environmentally friendly technology. This technology is widely
used in Europe and North America, but it is rarely used in Japan. In order to become a
widely used technology in Japan, publication of detailed information on expected
regional GHE efficiency and on economic advantages is essential.

GHEs can be classified into two types: “closed loop” and “open loop” systems. The
open loop system uses pumped groundwater directly in the heat exchanger and then
discharges it to the surrounding water environment. During this heat exchange
process, the generation of scale, such as Ca, Mg, Fe, Mn, and Si originally dissolved
in groundwater, on the inner wall of the pipes of the heat exchange system and the
degradation of metal piping can affect the heat exchange efficiency and life cycle cost
of GHEs. Therefore, evaluation of the groundwater quality in terms of efficient and
stable system operation is important. The objectives in this study are to evaluate the
potential of scale generation and of metal pipe degradation based on groundwater
quality.

A groundwater quality monitoring program has been conducted since 2010. The
number of surveyed sites is approximately one thousand, and water temperature, pH,
electrical conductivity, oxidation-reduction potential, cations, anions, and metal ions
have been monitored at each site. We compared these data to the Water Quality
Guidelines for Refrigerating and Air Conditioning Equipment, and evaluated the
water’s suitability. We also displayed a large amount of data on the map using a
Geographic Information System (GIS). The characteristics of groundwater quality
were discussed in terms of regional geology and depth of aquifer.
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Karst groundwater is an important water resource for drinking in Beijing,
which account for as much as 70 % of water supply. This paper, took
Fangshan in the southwest of Beijing, as the research area,where new
emergency water source was built. In order to explor the regultaion of
groundwater flow system and hydrogeochemical evolution, the groundwater
distribution and hydrochemical composition were investigated in the
Xiayunling-Longmentai synclinorium hydrogeological unit. The results showed
that: The geological structure play an important role in controlling karst
groundwater flow and geochemistry condition. Groundwater migrates from
northwest recharge area to southeast discharge area, accompanying TDS
rises with runoff distance as a whole. Hydrochemical types is mainly
HCOs-Ca-Mg. Primary chemical components of groundwater are
predominated by Ca**, Mg?*, HCO3 and SO4* and the origin of which is
associated with dissolution and precipitation of aquifer minerals, including
calcium carbonate, dolomite, and gypsum. Additionally, anthropogenic
activities such as rising exploitation also have striking effects on
hydrochemical components. This could be the result of groundwater flow at the
different geological structure, causing various residence time and interactions
between groundwater and aquifer minerals. This research could provide
significant insights into the local governments that can make effective
management and protection of karst groundwater in Beijing.

Keywords: Karst groundwater; Hydrochemical characteristics; Geochemical
evolution; Fangshan in Beijing
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Nitrate contamination is a main factor affecting human health and the environment.
Especially in groundwater, nitrate contamination arise from primarily use of nitrogen
fertilizer. The purpose of this study is to analyze and examine the trend of nitrate
concentration in groundwater of Korea. Also, to consider its effects on groundwater
quality and agricultural practices. We analyzed the nitrate concentrations of Korean
groundwater based on data of groundwater quality monitoring wells observed twice a
year over the period of 2001-2013. The maximum nitrate concentration decreased
from 168.91 to 48.11 mg/L more than three times in 10 years and the mean value
gradually decreased. Statistical analysis of nitrate data also show a significant
declining trend. Generally, the nitrate values of groundwater wells ranged between
1.78-5.62 mg/L and meet the Korean potable water standards. As a result of
comparing nitrate concentrations based on the use of groundwater (agriculture,
domestic, drinking, and other), the linear gradient of agricultural groundwater is most
prominent with value of -0.46 mg/L per year. The analysis show that the nitrate in
groundwater got decreased in Korea, especially in cropland areas. Therefore, this
study conclude that the groundwater nitrate declines due to reduction in use of nitrate
fertilizer derived by reduced cropland area, more sustainable agricultural practices,
and progressive improvement of sewage disposal services. However, recent
self-sufficiency rate of domestic crops is only 24% as of 2014, and the country is
heavily dependent on foreign crops, so it is expected that level of nitrate in
groundwater could rise again if the Korean government promotes domestic crop
production. This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MSIT) (No.
NRF-2015R1A4A1041105).
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The Catskill/Delaware reservoirs, a part of the New York City (NYC) water supply
system, normally supply 90% of the drinking water to NYC. This water supply is the
largest unfiltered water supply system in the United States; maintaining the high
quality of water collected in these watersheds is critical for clean and sustainable
water supply. In this study, we evaluate predictions from RHESSys, an ecohydrologic
process-based model, of streamflow, dissolved organic carbon (DOC), and nitrate in
Biscuit Brook, a forested headwater catchment of the Neversink Reservoir. RHESSys
includes spatially distributed and coupled water, carbon and nitrogen cycling and
transport processes, allowing simulation of the spatial-temporal distribution of
DOC/nitrate in the watershed. DOC/nitrate simulations depend on hydrological
flowpath structure and connectivity, ecosystem composition and distribution, and
including the impact of inter-annual weather conditions and disturbance. Three
different alternative RHESSys model structures, with varying vegetation phenology
pattern and hillslope hydrologic connectivity, were tested to find an appropriate model
structure, with reasonable estimates of streamflow and DOC/nitrate exports to
streams. Model comparison showed that incorporating dynamic phenology (model-2;
climate-condition-varying vegetation phenology) improved model agreement with
streamflow and DOC in the fall and nitrate in the spring, compared with a static
phenology model (model-1). Incorporating the connectivity of riparian zone and deep
groundwater storage with dynamic phenology (model-3) improves summer flow/DOC
and fall stream nitrate, compared with model-2. The marginal improvement for DOC
prediction between model-2 and model-3 is smaller than the model parameter
uncertainty, while the improvement in nitrate prediction is larger than the model
parameter uncertainty. This study demonstrates the effects of inter-annual vegetation
phenology and hillslope hydrologic connectivity are important for simulating the
hydrology, stream DOC/nitrate dynamics in a NYC water supply watershed.
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Data mining using statistical techniques was performed on long - term groundwater
quality data in oil-contaminated area. In this study, the spatial distribution of the
groundwater pollution and the dispersion of the pollutants were evaluated through the
spatial analysis. The correlation between pollutant factors and other observation items
was analyzed through principal component analysis. In addition, the trend of
groundwater pollution change was identified using time series analysis method, and a
time series model was constructed to predict the purification period of the
groundwater system.

In this polluted area, the concentration of BTEX in the groundwater and the amount
of free phase oil collected as the main pollution index were selected and
representative pollution directions were selected. Simultaneous visualization of the
spatial distribution and temporal changes of groundwater pollution, benzene was
divided into two sections. The geostatistics were used to observe spatial changes of
pollutants and electron acceptors and to quantitatively and qualitatively evaluate the
effects of natural abatement. As a result of multivariate analysis, it was confirmed that
sulfate, nitrate, and manganese ions were reduced by BTEX and TPH, which are
indicators of oil pollution. Especially, It was found that redox zoning was formed
depending on the distance. In the Mann-Kendal Trend test, it was confirmed that most
of the major pollutants were decreasing. The reaching times to the sub-baseline
concentration predicted by the ARIMA model and the combined prediction model
(CFM) are predicted to be from the second half of 2027 (Toluene) to the second half
of 2067 (Benzene) and the free phase oil until the first half of 2035.
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The hydrogeochemistry of 98 wells was studied in the Puebla Valley aquifer system
that provides water to the City of Puebla (> 1.4 million people), central Mexico; the
aquifer system is located in an active inter-volcanic zone, which coexists with
volcanic rock and facies of intruded and non-intruded carbonates. The studied aquifer
system is constituted by 3 aquifers: shallow (detritus of volcanic origin), middle
(Andesitic rocks and pyroclastic deposit) and deep (marine carbonate rocks),
presenting hydrothermal and possibly geothermal processes. Results of the present
investigation allow us to report an anomalous distribution of dissolved Boron
concentrations in groundwater in the central area of the study area. The anomalous
concentrations of Boron found are related to the crossing of a fault and a fracture.
Creating the confluence of the groundwater of the deep and shallow aquifers of the
Puebla Valley Aquifer system studied in the Alto Atoyac sub-basin, Puebla, Mexico.
The concentration of Boron in 19 wells surpassed the permissible limits of
international regulation, greater than 1 mg / L, presenting concentrations between the
ranges of 2.1 to 5.0 mg / L, which represents an increase to the previously published
concentrations of 1 to 3 mg / L. The discussion of the present investigation regarding
the presence of Boron is based on the relationship with the possible influence of
volcanic activity that occurs in the area. Results of the present investigation also allow
us to elucidate about the hydrothermal processes that are carried out by the mixture of
groundwater between the deep and shallow aquifers; since we have detected an
increase in the concentration of dissolved sulfates finding concentrations of 2800 mg /
L and associated dissolved solids.
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This study was conducted to identify the distribution of Radon (Rn) in groundwater
which can accumulate in basin due to geological factors, to high concentrations. Rn is
one of the radioactive materials and, is harmful to the human health and exposed
environment. Haean basin was formed as a result of differential erosion of circular
outer boundary metasedimentary rocks and circular inner boundary granitic rocks. In
this study, we measured groundwater level, Rn concentrations and field parameters
(pH, DO, ORP, EC, and water temperature) in well of five sites (HA1-HAD).
Groundwater level was ranged from 2.45-4.12 m below the ground surface. The
results of Rn concentrations, measured from the shallow wells (HAL1 and HA2) have
low Rn concentration as 520 and 1,510 pCi/L, and from the bedrock wells (HA3,
HA4, and HA5) have high Rn concentration as 1,990, 2,500, and 1,810 pCi/L. Cause
for the high Rn concentration in the bedrock wells is that base rock (granite) exposed
more to radioactive decay heat of uranium. The results of field parameters (pH, DO,
ORP, EC, and water temperature) were 6.1-7.6, 3.54-5.95 mg/L, 72-285 mV, 79.7—
497 uS/cm, and 9.3-13.1°C, respectively. This study concludes that research is
required to generate a big data set of Rn concentration in groundwater of Haean basin
for detailed investigation of its source and effects. This work was supported by
National Research Foundation of Korea (NRF) grant funded by the Korea government
(MSIT) (No. NRF-2015R1A4A1041105).
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Securing water resources and safe drinking water is of utmost importance in the
Pacific Islands under the changing climate. In Tonga, there is no large catchment area
combined with poor fresh water supply systems, making it one of the top priorities to
identify available water resources and their storage. The supply and demand of water
resources in Tonga is regionally biased and the quantity and quality are at high risk
due to seawater intrusion and surface water pollution and depletion. All of these
issues place Tonga in a very vulnerable state in obtaining sustainable water resources.
Therefore, APEC Climate Center (APCC) and the Tonga Ministry of Lands, Survey
and Natural Resources (MLSNR) are conducting a joint research project to develop a
smart groundwater management system for utilizing climate information in Tonga’s
water sector. The project aims to support Tonga water sector decision-makers to
sustainably secure water resources by providing optimal alternatives. As one of three
components to be implemented by 2018, APCC analyzed Tonga’s climatology,
climate change impact, and water recharge for Tongatapu Island. APCC also installed
a real-time groundwater monitoring system and developed a web-based model to
analyze and predict sustainable use of underground water resources by collaborating
with HydroNet and Dong-A University. Through this project, Tonga Groundwater
Information System (ToGWIS, http://210.125.181.22/), the integrated groundwater
information system was developed.

This will enable the government of Tonga to better advise the public on water usage
for daily, agricultural, and industrial use during EI Nino, extreme drought, and other
events. Moreover, through the project outcomes, they will be able to establish a
strategic plan for sustainable water resource security in response to climate change. In
addition, the quality of life and water security of local communities are ultimately
expected to improve through this smart groundwater information system.
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The Hetao Irrigation District on the Yellow River in arid, cold Inner Mongolia is one
of China’s three largest irrigation areas and home to one million farmers. Hetao has
experienced significant increasing temperatures over the past 60 years although
Basin-wide precipitation and pan evaporation have not significantly changed over this
period. Since 1961, annual water extractions from the Yellow River have averaged
4.7 km® per year. Increasing upstream diversions and rapidly growing downstream
water demands as well as environmental flow requirements have resulted in the
phasing-in of a mandated 15% reduction in supply to Hetao. Over 30% of annual
irrigation supply is used to flush accumulated salt from top soils into shallow
groundwater. A whole-of-basin mass balance approach, assuming a closed basin,
shows that on average 3 million tonnes of salt annually have been accumulating since
1967 in the unconfined groundwater and soils of the Basin, mostly from evaporated
irrigation supply. Deposition of salt is spatially varied but it is shown to have
increased the area-weighted average salinity of Hetao’s unconfined aquifer by 0.43 kg
m™ per decade over the last 30 years. It is proposed that density-driven convection
transports accumulated salt from the surface layers of groundwater to lower regions in
the unconfined aquifer. At the current mean rate of salinity accumulation and even
under mandated reductions in supply, including local climate trends, groundwater
salinity in Hetao may severely limit crop production over a wide area within 100
years. To address this accumulation of salt, increased drainage from targeted areas
with more saline groundwater is required. Without this, additional volumes of Yellow
River water may be required for salt flushing. Further research is required on optimal
drainage and salinity disposal systems and their location.
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We propose an integrated procedure for evaluating the impact of climate change on
water resources, with the Zhuoshui River Basin and its supply area, Changhua and
Yunlin, in the Central Taiwan selected for the assessment.

This study adopted five downscaled general circulation models in 2046—2065 for
assessing the climate change impact on: first, the downstream irrigation water
requirements; second, the upstream river flow; and final, the water resources uses
regarding both the supply and demand sides.

The irrigation water requirements will increase by 10% due to the rising temperature,
and the river flow will likely reduce by 20% because of the decrease of precipitation.
Thus, the shortage of irrigation water may become more severe in the future. As a
facility for the adaptation, the Hushan Reservoir, which has operated in 2016, can
assist in offsetting domestic and industrial demands. For holding the irrigation deficit
at its present level, conveyance losses should be reduced to 30% and the farming area
in the second paddy growth season should be decreased by 10%.
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