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tyiavA BEAEREIE

[O) H¥EH. 24 MAOHD THE) IZHFFEmE.  T9) TFpmE. (%) 1Fhxs
[ T«4O52IILEBEMEHR—I ]
EE REMEBECLMK), AMAAFELEEX)

9:00 OA-1 rEtiirlﬂgj&%mL,T:;EJIIEJIIﬁﬁﬁ.ﬁ(:a’s#é?mkiﬁ%&%?i&@i@%%ﬂ&0)@%#:
BT
OBLPG L (R KSR - 1 ([7]) - 384 — ([A)) - WA B B 5 ([R]) - AL S0t
OKBETBERE) /N1 5 (BRI stk S<vt &2 —) il OKIZIZZE SRR
T —27) « JbAT e (KRBT R ) « 138 ([R])
9:15 OA-2 AEHEDZREICETIERGEEROSIT THINE]
OREHFEE CRAER KRS < P gL ([R]) « R E 3 ([7])
9:30 OA-3 %%ﬁﬂzﬁlﬂtwﬁb\ld%ﬁﬁm-ﬂﬁ%ﬁ]ﬁﬁﬁﬁ%ﬁﬁib(:ﬁié%&@%ﬁ:FEJH
1
?ﬁ;buﬁﬁ% (AbE K57) « 1l 0 BL5E (FE M ARWFIEAT) <A 1 R ([R]) « A2 RS2 46
[F]
9:45 OA-4 XEIZHTHEKEERAL -7 LEMKEBLE THINE]
O LR (W THAHE)) - miEE =] GRS AP RESL (7)) - M4 (/)
10:00 OA-5 EREEJIITHRDEKBEICHTEIFLANEOERGIHME THFITE)
% ;éf(j?‘%’a;rﬁ% ((BR)EERR AN ZEFT) « SAEACER ([7]) « 35 MRE Ay LN KZ2) - A
TMA] A
10:15 OA-6 ;}’ﬁ‘ﬂJ’;‘"Aﬂ]U'F('J’(Zﬁ’)E%'%iﬂrrﬁ‘§~$ﬁﬁ$?§:9£ﬁfﬂo)ﬁ§5-EE%(D%{L’,~:
Bt
O 7k LB, (s K5/ I8 B Te) < WEEF KRS (kv K/ —F A ) —) -
AIEHE AcHEE K2 A3z (AbE R Z2E~T V7)) i DEE— (fEE K
) B KB (AbifEE K ) - AR (ARiEE K)
10:30 OA-7 f{lﬁ%igﬁéiﬁﬂblszIEJII?E:‘:(:J:%%%EO)EEE%G)zﬁm&isﬁa’{éwﬁ
TEHTE)
O WA KER (Ab#EE ] ) A « 1 B &4 (BRR —=2) « /NS (A BR 3 R8I
BAFE ) « Rt Ty B (7))
ER: =SB REERIX)
10:45 OB-1 EHHAKALAEIZHTA M EHOEHFHEE]
YrINTEIT R B AR ERERR)) - Mt (7)) - B A Te 3 (1R) - BE sk (7)) - 22 B9 fit
([A]) - O&+Z&m (H A TE (BR)) < 8- Garig KE2)
11:.00 OB-2 MHAWPERAEREEDAENRRIIOIMEH TEIIE]
T I 3 5% ([E 2248 B BRI AR ) | K SR D B S35 A7) » e M — ([RD) « | 22 ([R)) -
LM B— (BARRER) « O HE S (KRR B AR AR ZE ) - 4 LA (7)) « BRZEIE S
([R]) = yEAstALE =] (1A])
11:15 OB-3 ?Eg.%k%EI*MEJIIIZEQELT:*&%EIHE@\:E@:‘ELEIi&ﬁi%(:;éﬂﬁﬁ%ﬁiﬂ:FEJ
]
O75 R fER KT/ WE O FAXMFFES) /NI IE (NPOIEAN BFfEELE
TUEBR) < KIBFEE (F]) K22 (UEOA FAEXMIIIEE) B RE S K%
MEOA TAZXMMFER) - @G C (F) 1825 )
ER EHERERFER
11:30 OC-1 FHIDHEETEET I IHTEIEITS. SHEAIIFNAIRDEMATRDOEEAD
MABMDOLEE :TH
O JF B (BLRTRS) - LB s (R IR ERBE (R A ZEPT) -3 | EF] (LARAFZERT) -
HAETT (BLATRZ)
11:45 0C-2 Z=ZFFLIZBEFAAAOFNRAREBEBRICEZBEEDFHERBRTOEL TEITE]
OIEAIE L (i AR BE)) « hide —BA ([R]) « - To st (e IR ST R W E) - h
IS (£ A48 B AL Mk = 25240 WA BT - Fr 2742 ([6])
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B RESFEUREX), ZEHTH)

13:.00 OD-1 AEEEKAIIDAKRFREFFMA A RELBMEHEETILOBRRE T7F)
OJH SFRE (I8 B:) « 57 ) &R (E 28 K BT ) H#50)

13:15 OD-2 &I AHKDIKYTaSz /DR REAKREBBENEAL-RE THHITE)
OWPNFZ BRSP4 B 1 (F) - EHEE GENNERRIL Yy —)

13:30 OD-3 KFEJIIZHITSAKRMA R UAKREBE(CEDE M OB BB EESEM : T#FINE
OEBE R (AN KT/ ALK - Sk (WO THUER)) <A mihit G ifath) - f4
P, CRUER R ) - 71 P e 5L ([R])

13:45 OD-4 {m#ERGAIIITAIFEIDZREZFEE  [HITE]
OHEES (R KT) - A3 ([F) AP EEsL ([R)

1400 OD-5 GAERDER]IL. ERILEHESHENILEEDEELFEDHA THHINE]
O 28 F= 55 OLEL KT TP REL ([7]) - M4 ([F)

14:15 0D-6 EJIIKRY LEWERACHSABEAOEEIC DT IEIIE)
ORRJFIEA U S KE)) » F 87 KB (LN E S (BKR), 7B 77 S IF 72 AIT) - 142 i E A8t
(LN B F1(BR))

14:30 OD-7 EIIISF LERERICHES THHBIZKDENESY D ZHRE:TEH]
OB K Bh (JUINE WK /&) RbFFErT) « d FEFERE W E ) (K)) - BRI
([F]) - PR IE RS (7])

ER ERZERHX)

14:45 OE-1 E%gﬁ;g;zﬁﬂ%?—ﬂ:%mﬁ%iﬁ&ﬁﬁﬁLT:}"nIJH!ZdSHéhEEﬁ%%iM)@
a7 ] il
O'E Mg Rl A (R % BREEAFZE ) - GHTDER ([R]) - 8578 Al e (A ARANR— A 2—
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15:00 OE-2 FBIITREBICH THERAEREA A vAH-2Pa) o 0REREREZBIELT:
AVROBARBE THINE)
Vel — (JEZSE RN RN BT « M4 (R « SFHE — (BH==a—) - A
572 ([A) « O7L A ([R])

15:15 OE-3 WRZNDFRICKAMAIIIEMZEZEDEZDRFMILICE T IR TTHINE]
OFARNKER (RS BATAFZERT) « B B2 ([7) « 7 e B ([E 228 L i) -
mﬂgzi)% ([7]) « 1788 1 Kk ([E A28 JU U SN B AR S5 i) « B FR 25 (A28 L
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tyiaF KE ER EHFFEERIEZEX
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OB Z: (BRI EER SR AT <IN (R) <2 & ([R) - & IRE & (SR
RF) TEFR ([F)
9:15 OF-2 REMOVUBER—ZFHR-BEERIYTIVTETIVICKDEN THFITE]
OWARRR URERT) - FHE L (F) «/NpFE— ([F) e (i (LK)
9:30 OF-3 Causality analysis and prediction of 2—methylisoborneol production in Kamafusa
Reservoir: [ |2 |
OWANG Manna (Tokyo Institute of Technology) * YOSHIMURA Chihiro ([7])
KIMURA Fuminori (Japan Water Resources Environment Center)
ER: EEFWLAKX)
9:45 OG-1 #H#HHDNAZ AL\ =MiFishf#TIC &k SIRIEDNASHTHEE DXL : TR
?%‘)T%ﬁﬁl% (EARWFFERT) « 48 5 5L ([R]) - InpEfE (7)) - gn ARz 5 ([R) - Ffr &
10:00 O0G-2 E/NMJLPCREEIZLIBEDNAORBRFERE S AT LD THHINE]
O (N T gy ra Y2V (BK)) - BRIEE A ([R]) - P95 2548 ([R]) « B 4
([A1) - V& F iz ([R]) -t F <2 ([R]) - 1@k (H ASHREE 1-(BK)) - Kps R Al ()= —
THb) s HJEFE (RN R)
10:15 0G-3 ZAJIIZH T HRIEDNAEAEMEHREOER I aL—2 3V THITE]
O e (0 oK) < Afke B ([R]) - RERERT ([R]) - #2 R 1s% (A1) -l B2 ([A])
tyiaH EEE-BILIRE EE AOFE—ESX), BERWUTH)
10:30 OH-1 FEEET7 ERAVMIEITHGPSHRE#DOEZERAEMOMBA: B
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10:45 OH-2 WHEXRICETAEEBEOERICERELIZUAVERIL—ILO®E:TEINE)
e R (= A4 AL e G R B H5 ) - 1138 =ML ([R]) - O YA Fn ((BR) ik £
T ZERT) - AR =] ([R)) - 25 - ([F)
11:00 OH-3 HWREIDAIXDEITHEDRYIFIVYL 23004 DTRHICRIZTTEE THITE)
OBy % ORBEHE T3 P2k - — R & (IR - B B RS ([F)
11:15 OH-4 XL SUVROBFHROREFEDHILICCHT:THINE)
OERI)E— GulE L EIFBCRR S IEET (BRm L= v 2 R) - KIgiR (E +
H AT BORR S MFZEAT) - BRI ([R) - H B =] (R) - BB GeE L HEATECR R
EWFGERT )N « L) (TR <) 1A (ESER )
11:30 OH-5 Land—cover change and distribution of wetland species in the Yatsu landscapes
developed in the Late Pleistocene middle terrace region: %5 [ Z& |
QOJi Yoon Kim (Toho University) *Hiroki Kato ([f]) * Akira Noda ([&]) « Jun Nishihiro ([&])
11:45 OH-6 2V /NEHERTMTOANEBEOBAFIA:THITE)
O W13 (S W7 K5 < TTI AR5 ([A))
12:00~13:00 — K& —
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BHIERR)) - Bz UM KE)
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AR O TRFITE
O =il —HE (ALIRE ) - BED DZ I ([[]) - AR AR AR ([F])

13:30 OI-3 PITAY L AT AICKD YA T EOHEIE  THHITE )
OffRt =2 (AbifEE bz IR B - P RS (7)) - Em 22 (R)

1345 OlI-4 XEINTOF7A1INERBEOEBERRICETIELEMOREELELTE B
R E (M TR -ONMEE— ([)

1400 OF5 REDKERREBIEECITND? BISBHEIEMAITORREL: T8
ONBE B e (B RER) e 2 KK (7))

14:15 OI-6 ;r“nIJIIi;%tﬁl:d%Héi%iﬁi(:b}iéiﬁm%ﬁw?zg (MKEBBRFEREFLLT :
Bt
O T (FINKRE)

14:30 OI-7 '@5&‘?;2014£FﬂEx(:J:UﬂEtH%75“;?ﬁ)ku:iﬁJll(I%Jlliﬁﬁ)o)ﬁ%ﬁﬁﬁ%mﬁ

: ]

O BPIRFHEACER (FB 1L & 2R K 2)
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(& % &) RS IR
(H B W B

ORI« BUD R O R
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B EEE ) D% B REaE JuNKRS BAeTERE)
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SRA L TWRINCE T 54 F3F FXAERGOAIN (WTh (R BEEE)
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- BE: 9 H 21 BH(£)9:00~11:00 WI33 BEZE
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WRICBET 25T NV EREL, B ~0OmH 2R A= F6 Ca)l=1E, AT
Oktratim (20 L)

AT =4 — (BEHIER, SR

-17-




[B@E%R: Cl

AN - ALICET AT —2R—RITDOVTOERR MBS
-BF:9 A 21 H(&)9:00~11:00 W935

ﬂi&l
i
it

[fE] FARE JER) - —HiZpE (WEC)
[(RE]

HARDONF)I « X AT, EEAEE T OMBEEE N, MK, KR KE, ELET54EWM (i
JNAKDDOEBRIE) 72 EL < OFT —F 2GRS L TS, Znb0T —X 2 HEH L CTEET 5 2
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Parent Lithology and Organic Matter Decomposition in the Streambed Sediments
in Kyushu, Japan
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1) BN B3 2 1B FHE O BT B YE ; fifan, ) DE & 1& D L7215 < 0 ~ B FHE O A b AKEEROFREHE T~, 2011.

2) VPR B« DRI RESR DR A - TN T 7o) B8 & 7 /L OBR%E 5 H16-17 R BL#prsetefiibha Rl EE, ppl-
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1) Walsh C.J., Sharpe A.K., Breen P.F. & Sonneman
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Causality analysis and prediction of 2-methylisoborneol production
in Kamafusa Reservoir

WANG Mannal, YOSHIMURA Chihiro!, KIMURA Fuminori?
! Department of Civil and Environmental Engineering, Tokyo Institute of Technology’
2 Water Quality Research Division, Japan Water Resources Environment Center

1. Introduction

Taste-and-odor problem (T&O) has long been a severe
problem of drinking water supply reservoirs worldwide. One
of the most universal and problematic biogenic T&O
compounds is 2-methylisobornel (MIB) [1], which is
produced by certain species of cyanobacteria through their
metabolic activities. The lack of knowledge concerning how
environmental variables affect MIB production makes it
challenging to solve the problem. Empirical Dynamic
Modeling (EDM), a nonlinear approach based on Chaos
theory, is able to reveal causality among variables and make
predictionsin anonlinear system [2].

In this study, we applied EDM, for the first time, to
twenty-year data of water quality, MIB and Phormidium spp.,
monitored in Kamafusa Reservoir of Japan, to investigate the
causality and make prediction of MIB production.

2. Data and method
In this study, 230 sets of observations (Dec.1996-Dec.2015)

of water quality (15 parameters), and odor-related items (MI1B
and Phormidium spp.) from Kamafusa reservoir and light

factors (intensity and duration) were utilized in EDM analysis.

The analysis by EDM includes simplex projection, S
map, and convergent cross mapping (CCM), and was
conducted using “rEDM” package in R [3]. First, univariate
analysis of MIB time series by simplex projection and S-map,
was used to determine the optimal system dimension (E)
(E=3) and examine the system nonlinearity (¢) (6=1.5). The
forecast skill was assessed by Pearson’s correlation (p)
between predictions and observations. Then we used CCM to
measure the causal effect of the factor on MIB. With causal
variables, the maximum number of coordinates used in
prediction by EDM was set to be the optimal E (E=3)
determined by simplex projection. The fixed coordinate was
MIB concentration, and the left one or two variables are
chosen from the potentia causal factors. Therefore, the
number of causal variables involved vary was 1 or 2, and a
number of multivariate models were generated. Using those
possible multivariate models, we evauated model
performance by p and root mean squared error (RMSE).

3. Results and discussion

Given that the system is nonlinear, CCM identified water
temperature, pH, transparency, light intensity, and Green
Phormidium as causal factors of MIB production (Table 1).
Interestingly, water temperature, transparency and light
intensity wereidentified as causal variablesthough there were
no significant linear correlation with MIB (Table 1).

Table 1 Effect of causal variables on MIB production

Candidate variable Cross-map skill Linear correlation
(%) (MIB—X) (MIB~X)
Water temperature 0.14 ** 0.10
pH 0.11** 0.20**
Transparency 0.08 * 0.02
Light intensity 0.13** -0.01
Green Phormidium 0.54 ** 0.46 ***

*p< 0.1, ** p<0.05; *** p< 0.00L.

0.40
0.20

0.00 -

E<MIB (t-1),MIB (t)>
B <Green Phormidium (t-2), MIB (t)>

® <Green Phormidium (t-2), MIB (t-1), MIB (t)>

Figure 1 Prediction performance of EDM models

In multivariate analysis, 153 unique multivariate models
were generated. Three dimensional models generally showed
higher forecasting skill than two-dimensional models, and
this was consistent to the system dimension (E = 3). Among
al models, < MIB (t), MIB (t-1)>, < MIB (t), Green
Phormidium (t-2)> and <MIB (1), MIB (t-1), Green
Phormidium (t-2)> were able to predict MIB concentration in
advance (performance shown in Figure 1). The strong
forecasting skill with low RMSE proved the reliability of
CCM for causality analysis from another aspect.

Despite of the limitations of this study (imperfect
forecasting skill), we showed how EDM can improve our
understanding and prediction of odor production, and how it
made the analysis of long-term data possible. A better-
resolved data could help to dig out more information and
provide more accurate predictions contributing to reservoir
management.
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Land-cover change and distribution of wetland species in the Yatsu landscapes

developed in the Late Pleistocene middle terrace region

Ji Yoon KimY), Hiroki KatoV, Akira Noda?, Jun Nishihiro?

1) Department of Environmental Science, Toho University, Chiba

1. Introduction: Spring water habitat supports
distinct biological communities adapted to the
constant temperature regime and its importance for
temperature refuge during climate change is well
recognized. In Japan, small valley topography with

spring water (Yatsu, &#) has been traditionally

used as rice paddy for its various advantages, such as
the supply of spring water as agricultural water, the
use of leaf-compost from the neighboring forest, and
reduced flood risk compared with lowland. However,
land use in both the bottom land and surrounding
upland have been changed due to urbanization and
agricultural modernization. Such changes can cause
the degradation of wildlife depending on the Yatsu
environment. We mapped a distribution of Yatsu in
the northern part of Chiba prefecture (i.e., watershed
of Inbanuma, Murata R., Toshi R., Magame R.,
Sakuda R., Kido R., and lower part of Tone River) and
assessed the temporal changes of land cover in Yatsu
landscapes to understand the process of degradation
and loss. The occurrence of selected wetland species
was compared with the distribution of Yatsu to
understand their habitat preference.

2. Methods: Typical Yatsu system is composed with
upland, slope, and small valley developed in the Late
Pleistocene middle terrace region. We classified
upland and valley bottom of the Yatsu system using
digital elevation model produced by Ministry of Land,
Infrastructure, Transport and Tourism of Japan
(MLIT) and 1:50,000 geological map of Japan
produced by Geological Survey of Japan. We
calculated topographic position index (TPI) with two
different scales and classified the landscape into

upland and valley bottom (Fig. 1).
7”:3 ;’ pt> p =tpi> 0 (ridge)

7 <« Elevation at point pt
¥\ €— Mean Elevation neighborhood p

! pt< u =tpi <0 (valley)
- <~ Mean Elevation neighborhood u
<«¢— Elevation at point pt

Fig. 1. Identification of upland and valley bottom of the Yatsu
using large and small neighborhood TPI.

To identify a land cover change in the upland and
valley bottom of Yatsu system, we used 1:25,000 land
cover map in 1976, 1987, 1997, 2006, and 2014

produced by MLIT. Temporal change of land cover in
the Yatsu was analyzed using the Spatial Analyst in
ArcMap (ver. 10.5, ESRI, USA). We collected
occurrence records of seven wetland species (2 plants,
1 invertebrate, 2 fish, 2 amphibians) found in
headwater system, and analyzed the relative
influence of Yatsu area and land cover with penalized
likelihood logistic regression model (R 3.4.1, RFSC,
Austria).

400

I Urban
[ Golf field
] Dry field
D Rice paddy
I Water

[l Grass/Bareland

- Forest

300

200
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100

1970s 1980s 1990s 20005 2010s

Fig. 2. Change of land cover in the valley area of Yatsu system
in Northern Chiba during 1970s to 2010s.

3. Results & discussion: We identified a rapid
increase of urbanized area and loss of rice paddy, dry
field and forest in the Yatsu system (Fig. 2). In the
developed regions, large numbers of agricultural
fields in upland area were converted into residential
area or road. Abandonment of agricultural fields
within the valley area of Yatsu has been increased
and it resulted in the increase of grassland and
bareland in the valley area. Selected wetland species
showed higher preference of Yatsu area compared
with other land cover types (Fig. 3). Urban
development plan should consider the value of
remained Yatsu system and proper rehabilitation
management would be needed to maintain the
functional benefits and sustainability of Yatsu system.
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