7 S 7BEBLRH DX
7Oz FREREREE

Tr255E

Science
For FOTFIZEHB

. MBEF) OXBFTAENLS
Asian "#%F

Environment

BILKFRFREREEGNHFHRR

GRADUATE SCHOOL OF ENVIRONMENTAL AND LIFE SCIENCE, OKAYAMA UNIVERSITY







(1)

(2)

(3)

(4)

(5)

T VT BB AR — 2
Yk 25 AEFE a2y R R E

H &
;=S SETTVAVINEANEC -7
— P AR 7 T8 L ORI TAH CORFI— e 1~18
RGE L OBBELIEOE N X 5 B O EPENE & SVE~DOEEBOMRYT  ooeve - 19~30
HE « FUEOAS BB AT A L Z D crverereracacacatarnrnraraeaene. 31~44
Biomass Utilization for Sustainable Society e++teessevessevnneeennens 45~81
FER DA » RRUTIZBT DBEFEY~ R AL MCEAT LA ooveeee-e 83~119



Lo B

c FREHE I LA FEEMEOHE
£ (T N—T) 1T X DRSS e OAE
< PRI X D ESCTOBERRE




REFINKEICEZIEE
—AN b FLZREME - IR S VEREE TR TOES—

FILRT: BREEHE 2 —
W% ATmSTIA

1. BE

(7T BB A — A OB LT, SR THES KON NS A7 4 — I
B B ARG IR L KB 2 7 — 1, N, MR, EREE AT A
RFROBY Tho. A, ERERRIMAIES &R TEEL, WAL F A R
XH7-. BINFRET, BRIGES, —BHEtho 24 Th 5.

2. ZALANL [TF - KEATOFECETEIEESLUHROLY FLH]
(1) 6 4 2K X 21A] D BREEPE TR 501 SR
WA XN FLEFICET T4
FE AT ST
(2) 7H 3KH X 51A s BREEPE TR 527 e
NZ . RS REE E AT BIEO RS
RRT : AT STEL
(3) 8 A 3K X 51A] D BREEPE TR 527 5
NE KTV RORFE, Uy, Bk, 7A By FREORS
HAH - BTASTRL
(4) 9A 3KH X 51A C BREE PR TR 527 5
NE - TR Y VO HTEO RS, 7 — &
A - BT AFAL
(5) 10~1H 2FMX5[E . BREH T 501 5=
NE  BEECOWERITAT LD F &, FERHEY
FHERT - AT STA

3. #E LA [ZEEZETFHRICE T EHKEFHORIKICEICEAT 5EE]
(1) 11H270H 5K ST

NE - BEBERYEKIICR T 2 SRR E OFE

AN BTHSEOL

4. EELANL (R MFLBEBICETHEMER L KEFTRICET HEE]

~N M AEHT T4 Quang Dien #1[X Quang Thanh £ Tid, 28321285 L C, BALFIEE -
RSO IV AHLA TS, LinLARn b, 4 A=V RTBRETL, BEARSOME Y
2 —{ZOWTHHEMNIE LI FEGlIT v e b s, F#fXTIE, MRS ELS, WEHETH



B8,

KRB OEPSLH T ARTHICB T DMEDO TGN REVEBDNDA, —HT, H#TFK

SRFNIAKITEERKERE 2> TEBY, @R~ Rr YAV MBRRDOLND., RIFYTIE, EHE,
U 25 H L, Quang Thanh o8k AEE: - 8 F KB SR RE 2 45 1 2 VEAHT RO, M A,
T8, HTNKOBREZIT o7, F£72, AKX OFTET 5 Quang Dien #iX, Huong JIIHiEiski
BT B KB A % Tt L7z

(1) 6H228 (+) ~6H26H (k) : _XhFLarv=x

6/22
6/23
6/24
6/25
6/26

AR

Quang Thanh A2 C, JHHuAEH A B I K ONE5 A
Quang Thanh A2 T, d-HEH F/KFHA

Quang Dien HiX{Z T, T3 TFKFHA

Huong ) I [ietak i

Huong ) [ietak i

LIRS ATHESFSL, @fHE, sFEFH] AL, BREHA, KEIST
7T K% Ngyuen Van Huy



EETENKEICEZSRE
—R M LERE - JIELUVERETHBTOEH—

R4 FHZER

1. ZRALRL BB S VKEDOIHTFE
Y e

HIE L ~L & EER L~V TTIT ) ERO T
DI T FiEZ 738 Lz

1.1 £IBS
pH

THE K=1:2.5 DIKEIK%Z pH A —F —
(twin pH A—%—, HORIBA) T/#rL7=.
BIRFE (T0), B=EHE (IN)

THEAE BB LRI N 2 — & —
(MT-700 Mark-II, Yanako) T43#rL7=.
IEpEREZE R (NO,-N, NH,-N)

2 MKCl (43 : KC1=1:10) THiHE,
4 — 7 F 7 4% — (QuAAtro 2-HR,
BLTEC) T4r#rL7z.
hA—2P (POP)

TR S D ATfsHE P 27”9, b
F—27"P (1 M H,S0, IO (NH,),S0, DR
AVER, T3 A —2 P=1:200) T
Mg, F— 7T A F—THbr L.

1.2 KB
£%EF (IN), &2V (TP)

AEP O TOFRREROERL Y O
REZT. KEEEOFRRIED—DIZRD.
AOVA XY TR ) U LR I,
A F BN VA F TR %
1Tolt%, A— T F T4 P —ToHHrLiz.
pH, EC, /K&

pH % pH A — % — (MODEL PH81, YOKOGAWA)

HEEBIRTFELR 48425158 2 A HED
48425162 = E#hth

T, EC ¥ EC A — % — (MODEL SC82,
YOKOGAWA) T, ZKIEIZ/KIE A —% — (TX10
DIGITAL THERMOMETER, YOKOGAWA) T4y L
7.
AR (TOC)

A YEv4k% (MODEL 5210, BRANSON) C 10
S LT, SABEKFEF (TOC
5000, Shimadzu) THMHT L7=.

2. Mg LA ERETHRBICE T SHBE
BEUEMRIELNKEICEZ HFE
2.1 E2HLUVEAM

] L1 U2k P 5 S | A2 9 2 AV T4 i T
X, BEAZHLE LERAEE SN X
nTWa. L, THMANEK TIE7T
FapREENMER SN, LT LR
RENEEL TV RVONRBLIRTH 5.
AR THIL 1998~2008 4E FE TT-H#R#iN oK
BREZIToC&. Zhicks s, TH
M R A JRALD 2 BEEREEKEE & s
F, U, COD JREED A <, 1HYITA~
ITLTWDS. ZOKEH DRI LT
BE - HEEOBEIREAR, A - HEARSBKO
WK, TUoE=THBETHHEBEZD
no.
AFATIE, 2013 4E 11 H 24 W5 T-#0 b
NERRR K I 36 L OSSR HE KR 1T TREUR}
DY TV TEREML, BERBIOD &
REZAET S L & BITHRFEIZOWTE
BIHZEEAERME LT



2.2 AEHBE

SERVE TR O BT HOR L, HET Y
T, BEBIOMEREETY 7O 3 DK
Ei, B U T RREBICSREEKEE 2 F
T5. 22T, HEHORIEKEE 15
KRR, ST T % 2 BRI,
BRI OMREZETY 7% 3 S3REEK
BET D ZD OSRRHEAKITEHAR PR
ICEUET 5. EREREEK B IR0 2
B (EARIL) 2> EUK L= k235 F L,
SFRITEARMICITE Shviztk, R 7icLk-
TAERVE~HER SN D.

AHFFETIE, BHRRPEKEE S L OSHRR K
BWNO 15 HSIZTHer 7Y v 7 & T-72
RE, TRHEKEE 1~3 125\ T, —IkeT
TR OFESEAMH L. MAT, Hisksk
Bi~N D 2T Flis S AV 72 B BUK 1 9> B
BEK 2 ERHL L 72,

2.3 58

ERIE, VREL LICHETY T,
BB L OERFEZETY 7, WEHOIEIC
EWVMEZ R L7 (X 1,2). £/, €%, V
VIBEEIZOWTIRERINC A D &, EHRITO
WIS REZE RS, U iz o\ TRl »
FRRE D VK & Hb iz,

2.4 #5R

BT TIXEEDOAR T L2 Y T
BWTER, VVEERGNI NG, &
PEMKEIZ G- 2 DR REVERIE I
5. Eiz, #HR, U UVREICOWTREL
\Zh D&, BHEITOWTITYEERER FE S,
U UATHOWTIRY VEEHE Y VSR % 5
Wiz, SBITGIROFEM 2R E & KB R
BICHN R RRORBIREANEEND.

O Total Organic Nitrogen
155+ ENHa-N
ENOs-N

o Od O B =
AN U S A A AR U S S -
“H H H H H AN AN ®MmoNn onm o 008
T E ®
£ 5 %
o E
Ny - F> PR = o= =
1. BHURIZIR T DL RE R & R
25 -
_ 1 OTotal Organic Phosphorus
I~ 4
2.0 - mPO,-P
E ]
§15
=]
o
€ 1.0
g
c
805
a
0.0 +
AN U A U S AP (N - -
Ao H H A N A AN 008
EE5 g
o E

2. FHRIZI T DALERER] Y

3. ERRLAIL: R M LPEREMIEIZE
(15 ANHEEE L UVREFTBNKEIZER
8

3.1.1 E2RUVAM

F R EE T TR O kI
o TKBEBGEOET PR E SN TN D,
ARFAAETIEA N AP IR 7 — % 3
e U, ARIEEIE L OVEEIEE 3 KE
ICHEZ D EERMET L L2 AN, &
JEKIB LUHI R KD T E2ATV, BHRB X
O > OIBYJRIZ DN TE LR LT,

3.1.2 FAEHRE
KIEKOY 7V 77 i & iR
TL, 7 —r~L#@LTWD Huong JIIHE
I TiT > 7. Huong )Iyitdk % Eyfisk,
i, TURER, MR, T —r o 5o
KRB LTz,



3.1.3 B

SR, U URE L b, T2
— L, JREEEMLEL, TR, RIRBONEIC S
VMEZ R L2 (K 3,4). FRlCHifElzsn
TEWEZZR L, 2 EOWEOEAEE
CEAV TN : 1.0 mg/L, TP :0.1 mg/L) &
g5 L, Ik ERISETH-T-. F
7o, THHIZ W TERREE 2 BRI A
HE, TUE=TRBREFROEGNVRE DS
To. 7 UE=STRRERIIRET CIIALE
ThHY, HRLPITHEBETT 5. LoT
BROFBREICBNWTT v E=TREZDE|
AR E WG AT IR T A ES
HEEBEZLND.

3.1.4 #5im

T, PR EHUIRIC IV TR R,
VIREE L BITEWMEZ R Lz, T,
ATEHEK, FARZEDOFEAIS & 2 R 5 G
FHERFRJR THDL B2 ND. £,
EHE, VUBEICOWTEENICARD &,

BRIZOWVWTET v E=TRERDN, U

WZOWTIEY UEERE Y Ky 2 H o Tz,

— T REHIETIE, EIEHEK, TR OM
(ALZERERR & 2 WITHERE % o fit A F >k 0>
RIGG IR E L TEZX D D,

30
225 O Total Organic Nitrogen
oo
.§,20 ENHa-N
§ 15 g BNOs-N
=] 3
® 10 g
€ [
g > : B
g 9 [ =l = 0l _o
S 2 e s e e e s S s s S s S S
=] £ E=2 SEHY T ELYS S ST YESETT
z SseESGFZLES55 9 E8L3338¢
o9 2ag L8B3 f 223302 ° 5
- 3 O+ © v S o 2 g 0 o
c B 2 E >SS EZ B S owES SRy
8058 EC£Oowmmco®EF28T cF
Eo£° 5°93csz 28¢8H= &
S wHB 88 FEE S =<
e = c a2 <£%%¢ S o
<) 7] c ° o 9
(=) w © 8 o &
s 8 &S
E —
v - 3> P Ir Bl [ e = il g
3. HHURIZI T DAL TERER 2R

O Total Organic Phosphorus

S~
o 2.0
E W PO4-P
c 1.5
.910
S
& 1
b=
c 0.5
]
50.0
© EEZE2S5S2S0T2TEYTsE0¢SsSTT
a mmﬂ‘;49%§_~<%m?§>>§‘—38v:
O Vwaog+w o8 9 ==5 3= ‘5 O
L5 TR g 28w YL 2 pwn
c 2 a ER S E-H 8 owES Em s S
Sor2Enz2nE-B3gwEZ oSy
(S =S TR SO @ ©® ¢S S o T £ %
===t S0 gz 23w BFE
° wv 0T - E = c
© 2 < & =
- = [= = < - c>O
<} 5 c 5 o)
a i © S o &
P s
K 3

X 4. BHSICI T DLEIERER Y

s

3.2.1 E2RUAM

3.1 kv REEHRIc W TER, VDA
fr 3B BT=. & ZC Huong JIiddifk T ikt
HS O EEMEL TH D Thunh Trung #HI2 T
FREFAE AT - 7.

Thunh Trung #F CiZ, 'ZEE3| & LT,
WAL FIEEL - WU OB kR (DIRE, &
RN PRV ERTHD., 20 74
b 2179 Z LT ko TREEAM MR
THZEDBWFFINDD, A4 A =TT N
FATL, REAMMCHWE 7 2 —IZ50\To
WRFEFBNT A 7200, F 2[R HI X X KL
MWEL, WETHETH LD, KEEORE
A TRESND. ARHETIE, B
BATHIGICBIT2EH - V VI K HREEA
DB NEZHONITHZ EE2AME LTz,

3.2.2 FEHRE

HTFAKDOY 7Y 7% Thunh Trung #
2 TATo7=. Thunh Trung A& FEEE
F 5 RF CBITHIRE T BREOM T KA
ERELLU7=. F£7=, Thunh Trung FT4FDIELT
WEEF 4 BRIZOWTHEEORE AT

27z,

3.2.3 BE

ERRE, VUVRELBIZHRFICL-



TEAES OO, EITHEICE W TEZS
HEEL v bEWEm AR L2 (X 5,6). F
7o, ®F, VUVREEZBEINICAL L, &
FBIZOWTIET V=T HREEN, U
SWTITARERE Y v 3 KR4 % 5 0 D)
ZdH o7z

LHEORPEIZHOWT, HEFIZE-T
JEIE RN D 00, BITHEEICB VLT
KO MEIEERZWMAMICH 72 (K 7). U
> OFEAE ROV CTIRE NI S 72 5o
72 (1% 8).
EFRBLOY COMEIEE & kD%
F#, &Y VIREOHBEICOWT, MM
BllIA L nehoTz. E£T2, EiEEnd7i
Wb b b, T koRER, £V
REOEWEENAZIT b, 202
MOIEARLSN D ESE, U AIROAFAED RIE
S, EEPRRLEESARBIGYIEThH
HEBZOND.

3.2.4 #him

FEMRICRBWT, EBRBE, U URE
DEWHLEN AT bz, F, E35K,
U UREIZOWTRRERIC A S &, EFHRIC
DNWTIXT v E=THRREHEN,
TITAMREY UKy Z EoT-. E35K,
UL DOEYRE LT, EiFKSLESESA
RBERIR T D EEZBND. SRITE
DL EFINAREL A 56 22 I THi R K
D, U OGRIFEEREST D Z LK
HHib.

PJINANES I

20

[
w

v

N concentration (mg/L)
[
o

©
wn

[
[

T-N concentration (mg/L)
o 5

[
E3NHa-N
; E
a T 8 [l .E h %
wv

o

O Total Organic Nitrogen

AR e
$28E35 T gERaEEES
5
Q
o

K RFIZBT LR E SRR

O Total Organic Phosphorus

1 mPO.-P

STIIBEIETEEASFEELS
f =
[
Q
s}
. BBFRICBT HEREN Y R
8 @ Safe V.
O Conventional V.
O
1 O
L4 e}
] o) [ ]
\J [ J
0 50 100 150 200

X 7.

25 ¢

T-P concentration (mg/L)

X 8.

N input (g/m?/year)

ZE SR F & iR K ZE SR IR D AR B

@ Safe V.

O Conventional V.

0 50 100 150 200

P input (g/m?/year)

U UhifEE &K Y R OFE



BREEAEMBIEIIZER SR BRI S RLIL
48425158 MAHRER

A EOT vy e NEREZBELT, HTEOMANLIISEONARWEEZRRE T 5
ZEMWTE.

FENLAULTHE, BB X OKEOOHTFEICOWTEAR. F7-, ESD £ T,
HIZHB W T ESD N ED K 5 72 & & Ko 2 N TE, IFHENTWDE 0 ERZEL T
FATE. RS, LR OFEIE A AETE T D2 I T 5 &) Bl A 5 o TS
NHY, IEFICHRNTH- T,

FEN LUV, SRS T H0 N O 8RR P K 36 K OSTIREEK B IC CREETR BN S K-
B2 DB ONWTHAE LI, ZOMKR, SENKEICEZDHENKE L, HRKFEOFE
7R E & RA R XPR B R O N TWD Z b oiz.

ERR L~V TIE, N M A - 7l A 5 T2 Huong )ik A Lk, ik, f=
Mg, T, 77— 05, KEREEZIT-T-. £7-, BEEMBICRITS
KEVBRDOBURAE O 72, Thanh Trung £ TIT AL TV 5 ZaHRE & BT THIEIC OV T,
RO E B L KEREEIT-7-. TORS, Huong )IWICH W Tt iic ks
WTESR, VIAGENRELATHY, TK - EGPKOBRANRKRNTH D EELZI . &
7z, Thanh Trung A CIFEITHIFICB N TLEEHE LD HITT/KOZER, U U RERKN
A hH o7z, Lo LanblaiB& e T RkOESRE, VU BEOHEBITALNT, ZOK
K& L TABIERRCE S SARDTANRE 2 bz, U EOFRI Y, ROAFEOETHEK
BLOEESAREDNBYIRE 72> TEY, FARLE R DO MK & 5 5 AR O ) 72 4L
HEMOERNEHETHDHZ L E IR LT,

F72, ARIOEEZEL TEANERERNTHoTmZ L E L THARER M LADEERIED
ZRPZTOND. BHETHEITIE, 1BEHY 10ha FEOEMARFL, GEH DV
IR B 35 24T > Cu /2. —J7, Thanh Trung £ Tl 200-550 m2 (& & D0 i
THEMBTY 810 (EOTEMIRIE 24T > T, MO 1 B4 72 0 OFERIL B ARD
BifE% BRSSO THSH, Thanh Trung A0 1 EF Y4720 OPHHER TN E ST, £
WTHZENMTED LV SICEREZ T, £, KFHIKTOKEBLSKEEZD b
T, BEREOZBIIERRERAIRORTICHEETHD LK.

RBCA A ED DIZHTY, 2R 1% L CHWERRILKFDOEA4T, Thanh
Trung FOBEFEOV, 7T RKFEOEGRHE, REZ L HICLE " BEICEHRELET. L
T, ZOXOIREEPBESE G XTI o2t AEAICE EHB L 7.



TUT BREFAER a— 2 JEE
2013.1.31
48425162 =Rt

AR AR RS B 2 LS o 72, Hue IZFERICO Eneiikch v, g
& % Quang Dien Hu 7 13 RIEWIIIH, KH, K, BIRWIZEE > TEZ>TWDHLIRETH -T2,
RZIIF AN BT, AEVLRLILIEESLHTHY, FRIIZOEEORE, &L
CIEFBEEENTEANTHNUERE BB S TZMEHIT O — A2V, BETEFEZTITT
WHE I Thotz, HAKITZHTAKEZBRATEY, RWIIAF v 7 ETELNTEFEIOR
VRS TV, FHEAMATITIERERINOE VI SEEOEEV RNH T, JIEE
SRLNEDR, TOERENPKEL, BARORERFINCIES, LAKEOZNALY
RENWTHAS> O LIXLA LGN, Wlloar 7 U — 7y 7 6K 6IEn
HCWBE b AL, ATEPEKZ BT 5 &0 ) Bk E 2R T2 n o7
A Bz EHOWEEBEEITIEFITDRNZ EBRH LN TN, EXDEL LD,
A==ty RO XD IRIEEIE R0 DI E D IT R A T, MRERKITIXE S R
TIEE LN, NN L IR ESTEY, HAROKE CIXIERFITERRED T,
BT D LKL ONDMTIENY ThoTm. ZO X HIERITBEHRHTHY, s A b
DHENG L HDEREME L 13BETH DL L5 TlEb oo, HHERE~OH, <EWE
WO TZHTIESOEVREL TWRNEW S HIRZZITTZ.

EHCITEEAR D 6 < 2RO DRBEAMIZR > TND &AL BIUE, €9 ThneZ
Abb 0, e BT EIT ol £, TOREHIANESE S OHEE
OWIREDEEN S TNDZ L2 0D, HARBOHBETIE-THLZEbH Y,
ZOBMENARTTH DN DITIERIZORB>TNDH I b bhol-. ZhERDIC, &
R ARITEZOBANORBRCE TITOIL TR Y, RSO REFIHAT 5 BN E
EARBELTCWD E-bnD. £, 200 RE ELRONDNH Y, ATEKEITK L THER
IR EN LN, TOEERKETHERWEE THRINTLEI. BELLTH
HBURTIIPREENE Z 572 0D Th A 90, & L LR ENEATTERIZIE, AFER
EOELWHRRZH D FTHAZFRF > T A0t WHIITHLLETH D.

SRR FLZEBTHESZEICR U2 L1E, R T Ao ER ETH HIREED
Ex LR LI, #ififkz LEBICEZ S ThA S MEA~OXRICK LT, BER7A
FRTFIEIZOWVWTREETH Y, TOTHZTOXMNKET H-OICNBE LT RAEMSE S
Y VAP D HEE TWARWE WS HIR Th 72, FRE EENHIE S D720
I LEETH 203, #ii{boo B R O R D 12 DIV ZIRRPHFZE D 72 DI ik
WELT 2 272 ERIEICK LTI LICK <, fERAHFICE S Z LI bhend o
eDIEAHH BT

ZOa—ATE, BEEEELWI OO, FERN, #il, BARREOREREEZA



OMEETELRVER ThH-7 LB ). WHEZHWT, & EEEHRAE, Uit
WCE- TCIHMENRRELRoTNDH EWNS Z LR, AHO ZHZIEMNT 0%, 2@
BEOWIMZEI2MES HTWe, & LEDSHERKEREREZZ 2 5 ETEETERWERE L ro
TLHHBEVWDOTHAS LS.



Impact of Agricultural Activities on Water Quality in Coastal Areas of Hue, Vietham

and Kasaoka, Japan

Graduate School of Environmental and Life Science

1. Laboratory level : Acquirement of

soil and water quality analysis
techniques
I learned analysis techniques to conduct

studies at domestic and international levels.

1.1 Soil analysis

I learned analysis techniques of pH, total
carbon (T-C), total nitrogen (T-N), inorganic N
(NOs-N, NH4-N) and Truog-P (available P).

1.2 Water analysis

I learned analysis techniques of T-N, total
phosphorus (T-P), pH, EC, temperature and
total organic carbon (TOC).

2. Domestic level : Effect of vegetable

production and livestock on water
guality in Kasaoka-bay reclaimed land
2.1 Background

Nitrogen and phosphorus concentrations have
been reported to be high in the main drainage
canals in Kasaoka-bay reclaimed land, where
livestock farming is the most common form of
We

parameters in November 2013 and discussed

agriculture. measured water quality

nitrogen and phosphorus sources.
2.2 Sampling / Analyzed parameters

Kasaoka-bay reclaimed land is divided into
three types: (i) Grassland, (ii) Livestock and

10
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(iii) Livestock and horticulture. There are
branch drainage channels into each area center.
They join the main drainage channel. Sea water
flows down in the main drainage channel to the
pond.

We collected surface water in November 2013.
It was subjected to measurements of pH and EC
on site and T-N, NO3z-N, NH;-N, T-P, PO4-P,
TOC at Okayama University.

2.3 Results

N and P concentrations in water were higher
for land use in the order of (ii) Livestock > (iii)
Livestock and horticulture > (i) Grassland (Fig.
1, 2). Large portion of N was in NO3z-N and

large portion of P was in PO,-P.

2.4 Conclusion

Livestock farming has larger impact on
water quality. We should think that how
we should treat manure and wastewater

from livestock.
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Fig 1. N concentration in surface water
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3. International level : Effect of human
and agricultural activities on water
guality in coast area, central Vietham
3.1.1 Background

It is considered that water quality
become worse by urbanization and
of We

investigated quality of surface water and

modernization agriculture.
groundwater and identified sources of
nitrogen and phosphorus, with objectives
of finding impacts of agricultural and

human activities.

3.1.2 Sampling / Analyzed parameters

We studied in the Huong River basin,
Hue, central Vietnam. We divided five
areas, upstream, city area, agricultural
area, downstream and lagoon. We collected
surface water samples and measured pH and
EC on site and TN, NO3-N, NH4-N, TP, PO,4-P,
S0O4-S, Cl, SiO,-Si and TOC at Okayama

University.

3.1.3 Results
N and P concentrations were higher in the city
area, followed by the lagoon, the agricultural

area, the downstream and the upstream. Large

11

portion of N was in NH4-N and large portion of
PO,-P. NH4-N

concentration is not high in surface water,

P was in Generally,
because NH4-N is unstable and nitrification
occurs. It shows that N sources are close to the

water contaminated.

3.1.4 Conclusion

N and P concentrations were higher in the city
area, followed by the agriculture area. Large
portion of N was in NH4-N and large portion of
P was in PO,4-P. Therefore we focused on the
Thanh Trung village, one of the agriculture

areas in the Huong River basin.
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Fig 4. P concentration in surface water

3.2.1 Background
In Thanh Trung village in Hue, Vietnam,

‘Safe vegetable’ was produced with low



agrochemicals. This cultivation indicates Safe
Vegetable (Safe V.). They expect to reduce
environmental impacts by Safe V., but only
image oriented, and there is little study on the
environmental impact and material flows.
Additionally, nutrient leaching and nitrate oxide
emission in groundwater may occur due to low
groundwater level and sandy soil.

The purpose was to clarify the difference in
environmental impact of N and P in Safe V. and
Conventionally-managed
V.) fields.

management and analyzed water

vegetable

(Conventional We interviewed
fertilizer
qualities in five safe V. farmers and eleven

conventional V. fields.

3.2.2 Sampling / Analyzed parameters

The research area in Thanh Trung village is
located 10 km from Hue city to the northwest.
We surveyed five safe V. farmers and eleven
conventional V. farmers. Conventional V. was
classified into two groups as Thang Trung
village or outside Thang Trung village. We
collected groundwater samples and measured
pH and EC on site and T-N, NOs-N, NH4-N,
T-P, PO4-P, SO4-S, Cl, SiO,-Si and TOC at

Okayama University.

3.2.3 Results

In conventional V., T-N concentration was
different among farmers, but, conventional V.
was comparatively higher than safe V. Large
portion of N was in NH4-N. Generally, NH,;-N
concentration is not high in groundwater,
because NH4-N

nitrification occurs. It shows that sources of N

is adsorbed on soil and
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ware close to the water contaminated. There
was no clear relationship between safe V. and
conventional V. or between N input and T-N
concentration in groundwater. Although N input
was low, T-N concentration was high in

conventional V. Therefore domestic wastes

and livestock manure may affect T-N
concentration in groundwater.

The trend is the same as N. In the
conventional V., P concentration was

comparatively higher than safe V. Large portion
of P was in TOP for most of farmers. TOP
concentration is not high in groundwater,
because organic matter is hard to move down
into the groundwater. It shows that sources of
organic matter are close to the water
contaminated. There was no clear relationship
between safe V. and conventional V. or between
P input and T-P concentration in groundwater.
Although P input was low, T-P concentration
was high in conventional V. Therefore domestic
wastes and livestock manure may affect T-P

concentration in groundwater.

3.2.4 Conclusion

Large portion of N was in NH;-N and large
portion of P was in TOP. In the agricultural area,
domestic wastes and livestock manure seemed
to be sources of nitrogen and phosphorus with a
high concentration in groundwater. In the future,
a further identification of pollution sources is
needed by using stable isotope ratios of

nitrogen.
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Impact of Agricultural Activities

on Water Quality in Coastal Areas of Hue, Vietnam and Kasaoka, Japan

Graduate school of environmental and life science

1. Laboratory level: learning the

analysis techniques of soil and water

quality
I learned analysis techniques to
conduct experiments at domestic and

international levels
1.1 Analysis of soil
pH

T analyzed pH of the suspension (soil:
water=1:2.5) using pH Meter(twin pH
Meter, HORIBA).

Total-Carbon, Total-Nitrogen

I analyzed total C and N in dried soil
using CN Corder (MT-700 Mark—1II, Yanako).
Inorganic N (NO,-N, NH,-N)

I analyzed NO;—N, NH,~N concentration in
soil using Auto Analyzer (QuAAtro 2-HR,
BLTEC) after 2 #KCl1 (soil : KC1=1 : 10)
extraction.

Truog P (PO,~P)
It is Phosphorus avarable for plants

I analyzed it using Auto Analyzer after

Truog (1 #H,S0,and (NH,),S0, mixed liquid,

soil: Truog P=1:200) extraction.
1.2 Analysis of water quality
Total-Nitrogen and Total-Phosphorus

Total amounts of N and P in samples. It
is one of water quality standards. I
analyzed it using Auto Analyzer after
NO3-N and PO4-P with

digestion to
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potassium persulfate
pH, EC, Water temperature

T analyzed pH using pH Meter (MODEL PHS81,
YOKOGAWA) and EC using EC Meter (MODEL
SC82,

YOKOGAWA) and water temperature

using thermometer (TX10  DIGITAL
THERMOMETER, YOKOGAWA).
T0C

T analyzed it using TOC Analyzer (TOC
5000, Shimadzu) after ultrasonic
dispersion.

2. Domestic level : Impact of |ivestock
and vegetable production on water
qual ity in Kasaoka Bay reclaimed |and.

2.1 Background and purpose

Nowadays, the circular agriculture
focused livestock is promoted in Kasaoka

Bay reclaimed 1land located in the

south-west end of Okayama prefecture.

powderized green laver

However, was

occurred in anti—flood pond, so this is
not said to be the best eco farming.
Kasaoka city office researched the water
quality at the land in 1998-2008. It
showed that N, P and COD concentrations
were higher in 2™ drainage canal that
flow in the center of the land and near
there year by year. It was guessed this

water pollution was caused by over

excessive fertilizing, rinse water of



the cow barn and compost depot, ammonia
vaporization, and so on.

The object of this research is to
measure N and P concentrations in the
water sample to take sample at drainage
canals in the land, and to guess the

source of pollution.

2.2 Survey area

Farmland areas in the reclaimed land is

used for 3  purposes; grassland,
livestock, and livestock and
horticulture. Each of them has the

lateral canal at the center of area. At
this point, I numbered them. The 1°' canal
was in grassland, the 2™ was in livestock
area, and the 3™ was in livestock and
horticulture area. The runoff water in
them reaches to the main canal. In the
main canal, seawater from levee at the
east of the land flow down to Terama flood
control basin, and water stored at this
basin is drained to Kasaoka bay by the
Pump.

In this research, samples were
collected from got 15 sites in the main
and lateral canals. For the lateral canal
water, it was numbered from top to bottom
after canal number and - (hyphen). In
addition, irrigation water was sampled

from irrigation intake in facility

cultivation house

2.3 Result
Nitrogen and phosphorus concentrations

were higher in the order of livestock

15

livestock and horticulture area,

and 2).

area,

and grassland (Figures 1

Nitrate nitrogen, and phosphate
phosphorus accounted for the large part

of forms of phosphorus and nitrogen.

2.4 Conclusion

It showed that the effect of |ivestock
has large impact on the water quality in
Kasaoka Bay reclaimed land because
nitrogen and phosphorus concentrations
were high in the livestock area. It was
need to analyze of pollution sources in
detail and to take effective measures for

water quality conversation rapidly.
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3. International level Impact

agricultural activities and



activities in Central Vietnam coastal
areas to the water quality
3.1.1 Background and purpose

Water pollution is a concern by the
modernization of  agriculture and
urbanization in developing countries
The purpose of this study is to determine
the impact of human and agriculture
activity on water quality in Hue city
located in the coastal area of central
Vietnam and discussing N and P sources of
pollution by analyzing the surface and

ground water.

3.1.2 Study area
The study area of surface water was the
Huong river basin what is flowing down in

Hue city to lagoon. The area was divided

into upstream, city, downstream,
agriculture, and lagoon.
3.1.3 Result

Both of N and P concentrations were
higher in the order of city, agriculture,
downstream, and upstream (figs.3 and 4).
City area was high especially, and it was
over the Japanese environmental standard
of lake (type V TN: 1.0 mg/L, TP: 0.1
mg/L).And then, in the city, Ammonium
nitrogen was the biggest in the form of
N. Ammonium N is unstable in general, so
So, it

it translate to nitrate N.

translate to nitrate N. This account
for the majority is considered that the
pollution source was near the sampling

sites.
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3.1.4 Conclusion
showed high

phosphorus concentrations in city and

Results nitrogen and

agricultural areas. It guessed a major
cause in city was point source pollution
from living water and sewage inflow. On
the other hand, it in agricultural area

was non—point source from fertilization

of compost or chemical fertilizer in

addition to point source pollution

probably.
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3.2.1

There were high N and P concentration

Background and purpose

in agricultural area from the section 3. 1.
So research was operated in Thunh Trung,

which is one of agriculture areas located



in the Huong river basin.
Thunh Trung village tackle with the low

chemical fertilizer and low agricultural

chemicals (Safe production) vegetable
production  “Safe Vegetable” . This
production is hoped decreasing

environmental load, but that is just
image and low study of environmental load
or material flow. And that area has

shallow of groundwater level and sand

soil. So nutrients were possible to leach.

The purpose of this research is to

analyze the difference of the
environmental load of N and P adapting

safe V and conventional V.

3.2.2 Study area

Groundwater was sampled in the Thunh
Trung area. Its sampling was from 5 safe
V farms, from 7 conventional V farms, and
from 4 conventional V farms out of Thung

Trung.

3.2.3 Result
Fluctuations in the value was observed
in both the N and P

but it showed a trend

by each farmer
concentration,
higher than the safe cultivation
practices in cultivation (Fig. 5 and 6).
Ammonium nitrogen and organic phosphorus
accounted for the large parts of forms of
phosphorus and nitrogen.

For the amount of fertilizing of N, each
farmer fertilized difference amounts,
but conventional V trended to fertilize

much more than safe V (Figure 7). And no
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trend about amount of P fertilizing
(Figure 8)

It did not show the clear relationship
between the amount of N and P fertilizing,
and total N or P

concentration in

groundwater. There were farmers with
high total N and P concentrations of
groundwater regardless of low
fertilizing. From this, it was suggested
to exist another source, that was
supposed its pollution source was living

water or livestock waste

3.2.4 Conclusion

There were high concentration areas of
N and P. Their pollution sources were
supposed to be living water or livestock
it was needed to

waste. In the future,

specify N, and P pollution sources using

the techniques of stable isotope ratio,
ete.
20
= O Total Organic Nitrogen
Fis | ENHeN :
5 ] ENO;-N § ;
® 10 : B
E : : :
g ] : : X
80 - i N
z [ = to S 5 3 ! ™ A
CTFIEEISTEEBYEELS
; )
f=
[
Q
o
Fig. 5. Relationship of amount of N

fertilizing and N concentration in the

groundwater



= 1 OTotal Organic Phosphorus
= ]
o 2.0 +
£ 1 mPO.P
§15
=] ]
o ]
£10
Q 4
Q
c ]
805 -
[ ]
0.0 -

Na
Ga
Th
Lu
Ch

3
=
c
]
o
o

Fig. 6. Relationship of amount of N

fertilizing and P concentration in the

groundwater

20
= ] @ Safe V.
3 | 8
!én 15 | O Conventional V.
]
S ]
S ]
S10 + o
c
€ i
e 1
85 e ©
z o
; ] o °
- L B

0 T T —— } —r—t—

0 50 100 150 200

N input (g/m?/year)

Fig. 7. Relationship of amount of N

fertilizing and P concentration in the

groundwater
25 +
- ] @ Safe V.
3,10
!én ] O Conventional V.
= 1
2 15 +
2 1
5 1
= 1
$ 1%
g 1
§... o ° o
4055 Oef o
Lo 1 0 ° PY
0+ —_—
0 50 100 150 200

P input (g/m?/year)

Fig. 8. Relationship of amount of N
fertilizing and P concentration in the

groundwater

18



Joory FEEREMERS

REAGHFHRBEDEERFER
WY EEFRRFEE &R EKBA

AR PR HL (M1)
FEFRE KRB ORI OEIT L D B O EPENE & SVE A~ D DT
(FSCERE4, - Analysis of the Environmental Impacts — on the Productivity and Quality of Fruit Tree)

1. B®Y

REOFTHT Ry ‘A= R2ETEGETHONTHDR, FITX EFANBERICZZA
S THEMEZ ST S AEMEENMBE LR L0855, 29 LEREORETRIRRED
RIFEERICE > TR TWA I ENTRISND, o, REOEEDRR., BN & OBREES
FRZ R, FIEHERRRY | AFEREOEWE RS> TEND EEX DD,

A7 Tx 7 NTIERBOFTHT Ry 25 e LT, 2N, ERICBWTRRESM L RED
B B OEEDORAEDOBREZMRITT 5 & & blo, MMV TR AEFE 18 X OSSR HIR
LEREREIR & O A fRT T S Z L 2 BN L LT,

2. FRNEE [7 FUlcild 55 GRS OR AR O M L ORGS0 & OB OfFET]
R OPCHILRFFEDT Ry ‘A —3" BREWNZ A—uT7 777’ REEEmOmE L
BN TH LI, BFRICENEEZ 720 LTWEN, SHEARD RO E B NBELRICA BRI
R HAEHEENRAET HLANELTND, FAEETITFRNOEY (BERARE7 «—v R
A A4, FSC) IZBWT, 4 AN 8 HE TOHM, [IRB L OMNE, Bk R,
EDOBRBESAOREFIEHAL, 72 5 ONCIERAHY (8 A) 1Tk DA AEEDI AR LU AR
FE D TR O Lk 24T o BREE R & DB O T 2 FRE L 7=,

3. MU EE [BREESRATFO R D HIIC T 2 FAREORAEL LB DK L [ RMEE O
B3 D g ]
fi] L R AR s (B TT) | rPsiilse (i el T) do Ot is (Rl 1Ly - 11K FSC)
IZBWT, 8AICT RY ‘B4 —x", RHbWNC ‘A—uTF7 7 v 7’ OEGEEIZONT, Hll
WK DRAEDERERF S, £, 3 HUIROIRE, BKER LUKy 2 R IZEHI S
. HUERIC X B R O OE W E BREREK O S0 BIRNT 21T R Tz,

4. WBHFEE (A2 R TICBIT D7 RUOAEN OB L #E T EOFER L OKS4M0 L
O BEEH D FEHT ]

AV RRUT O XD REEHTT CIET RO QI T@E M 2 B2 ERFRETH Y . DBED
O IRRE T LT EEER R o TWD EEZI NS, RIFETIHEA U RRU T EHRICEBT
5 RIREDBRBESRMEOE NN T R OEFEMEZ L NTIWEIZ G 2 D BT T 5,

AV RRT TR UEHRE (FaR) TR LIV T UMl (28T, iHUk OB OB
F LML THIED L WEE R T R IOV T EORIE HER D ONTERMINE, KR, Bk

19



R EICOWTHERYAELITO L LBIT, WEICOWVWTOHESLE =—ASEED HIE, A
[EEDOIRAEL LI ONWTER AT o7, Y T-, F-. WHERIOT FUOEE & ke a4 3
L7,

FEWIE L ERNE
9H21H () ~9H2TH (&)

94 22 H(A)~23 A (H)
Torunojoyo X% (Madura Hilik) 2B\ THRIENEFT B AL LRSS
9 H 24 H (k) Probollingo #2315 5 7 Ko Bl X O & B v i
9H 25 H (k) ~26 H (K)
Malang HIZH1T 2 K 6E (7 Ko, hoxy, Uoa) oSt LU0
[ & BV A

5. K%L T

ENORBAEFEIZB O TIAMEL L &0 TRBO MBI 2 AT BEERERTH Y, T
FEORBASLKELETIC L > T, SESERFEEND O DLILTND FEREA EIC L DE, Mk
WCEDBVWEFRZENTELEEZOND, Fo, HCOOBRROEEIXMFEIC L > THRAEDRE
ENRI2DZ L, K[IREZERREICE > TEVWRH D Z NI DN 2T, S HICERNFEY
ZHEUT, 29 LEAAREEOREITREL T TN TE2VWEROGANTEL, REAEN:
WE ORI L MLETHD Z L E2ZETENTE R EEDbND,

WESNF23E CIXEW & B2 ZBRESMITIG Uk HiE, BISHMARE SN TRBYRLT Ry
THEDEFEN BRI D Z & 25O, HIROBREERMZTE M UToBE T iEOF R L - THEPENE
EEODIEDTELAHENEZ I DB VHDL ZENTE LR L, HEEARREGLZENTEE
LoLEBEZLND,

e 7 RUREROET. A AFFO7 Ry R3E (Probollingo Hilik)

20



Tav=s NEERERE
RS OBV R 0L ENR L OREICRIETREOMT

BREEAMBLEIIER AW AEER R
48425513 FHE PRt

1. ERBLUHEHMY

R OAFENS LOWEIXIRE, BkE, TR X 5 RERELFICKE i Es
ZF 5, MILEOTEERE TH L7 F B W THBRESENAEERS O E I
ERIETZ IO TS, £2C, A7a vy T BRESMGOEO AT O
APEMER L OVREIC R TRBOMIT ) 21757,

TN MU L~V T, B LENOE AT A T DT RUIZB W CHEE e T
HRBOBEIREAREE (X2) ([CEE L, BERFEWEOBREFHET S Z L TEA
BEEDRK Z o0 Lz, EELSALTEHEERIETH LA v RV T LIREXRETH S
HARICIB VN TERBESAT L AEFEMEICIER L, KURDEWVDREFEMEIZE D X 51283 50
HE LT,

2. RNV
2.1 FHik
[ (LA R LG 7+ — v RV 2 — (FSC) IO ‘B4 —3" 8LV A

—a 777y 7 EHOVTREGEZHFE LT, [ET — XX FSC IZBITH5IEB LW

Bk EABRENDINEE TD 5 » ARIFHAE LT,

22 MR-FED
K[EZCOFTEERIIK 1 1R Lz, [UBOE(LITREAENTHH 7T A~8 ADH

RESETHEL Y bARICEWKIRNBZE SN, 72, BAREICBWTL 6 HICH

BlCEWBERENBIZE SN,

REMEORERITE IR Lz, BOEEOREIC L ZHECRED L 5 2 RFENE
DEFEWIFBE SN ol LinL, BRBEERERIZIONTULT RUBMIC K > TE
WM STz, FSCIZBW TR ‘“A—nuo 77 v 7’ CTHEICEABEERENES
Nz, ZNHORERNL, K7 u v =7 b THEEA L TV A EAREICEEL KT
LS TREORENRE LS TVD I ENEZ LN,

21



40 -~ - 100
35 -
30 - - 80

~ 25 A L

3) N 60

Eg_20-

K 15 - - 40
107 - 20
5 \
0.|||. [ | ---".|.|.| 0

KR e— R

4/1 4/11 4/21 5/1 5/11 5/21 5/31 6/10 6/20 6/30 7/10 7/20 7/30 8/9 8/19 8/29

—_— IR

 H AR AUR

%7k B (mm)

.1 FSCIZHIT DA L OEKEDZE

F.1 FSCIIBITARERBENLE

_ W b e

BEE RBERER .
i (°Brix) (g*200mL™Y)

@) (%) of 1 2 ot 1 2
*;';';j 631 51.8 20.1 20.5 20 0.478 0.457 0.473
Er—% 607 0.7 18.4 18.1 Y 0.508 — —

V. T3EL
x BREERE

2 DEROEAREE

22

(FSC, “A—w777 v’



3. gL ~u
3.1 Fik

) N 3 His (LR, HEs, M) o ‘BA—x B A—mI7T T v’
Z TR U7, AR IR LR B EETwa L, A ] (L RS i rp ST R
iR (LR FSC TENENRFEME, FEEEL LORR, BKELZHE LT,

3.2 Mk E£L

3 MR O KB ZL OFIERE R %2 KX 31TR LTz, ALEHIE 02 1L Chg BRI RIR .,
R IR D FSC Tl b @ WV KIR MBI S 72, FSC D 5 4 H O SEH) R I ## 1L
Fli Rl & i L CTENEN 4.7C, 14CED o T,

3 k> H B K EmORERITH 4 1TR Lz, 6 H ZBR< X ToH TIEOFR LI B0
T bREKER RIS,

%%%E@F%iﬁz:ﬁbko3%@’&5%&%@&@&5&%%&E@%ﬁ&

Bl SN o, L, BREEICHOWTIT 3 Il THERENEZE SN,

‘F—uF7 Ty s TIXFEEHIRO FSC THEIZE WV EGRERAERZNBIZZ I N0,
fOHIR CIIECEE IR INR o7, ZORRNPD A—m T 77y’ Tidm
ENEOEECEELZRIZFL TSI ENEZDLND,

—J7, ‘EA—RT TIEEMT R TR b W EAEERERDBIE SN, ZORR
MOEGREEOREBITNEICKFLTBY, ‘A —3" TIHERESRMTIT TR, RE
AR 72 EOBERMNBMRE L TV AHDOTIEARWMNEEZ B, 5%ITEREEm &
REIZHRMT DAL EL L Z 2 B D,

400
350
300

8250
=200

X150
100
50

44 5H 6H TH 8H 9K
mFSC  m Sfiirf BT om Rl

3 R 3 #ilZ I 1T 5 ) RIR D2k

23



35

30

25

20

15

H EHRIR(C)

].0 " AV

5

0 .

4/1 4/16 5/1 5/16 5/31 6/15 6/30 7/15 7/30 8/14 8/29 9/13 9/28

==FSC =i RHT Rl

4 [ LR 3 MUz I8 5 H B K ED 2L

#2 LRSS OREREOLE

ERETH

015 s REE riges FERE BEREE
(g) (%) (° Brix)  (g-100mL™)
N FSC 578 51.8 20.1 047
A—n37
Swh = fif o R ET 833 0 174 0.47
Rl 554 0 19.2 0.54
FSC 606 0.7 186 05
EA—x  Hiedh e 552 86.1 17.7 057
Ll 567 0 17.6 0.64

4, HELLV
4.1 FHik
AV KXV T OV X U BHEEIIALE S 5 Probollinggo & Malang (X5) @ RAsH#F5E
FINTE, AV RRUTO7 RURBHERS LOT RUIE, 8., 12 RV T ORE
EEFMEMVAAE L, £, REMFEMCE I TWD 7 Ry 2 AW T ER X
N pH OWREEIT- T2,

24



5 AV KRRV T VX UBEE () LiEME (Probollingo 38 & O Malang)

HREFIKRDO XS THhoTe,

9H22H(H)~23H (H) :

Torunojoyo K% (Madura Hulk) 2B W THEANFFTHE O LIRS

9H 24 H (k)

Probollingo #3515 5 7 N LA 3 L OB & B v i #

9H25H (k) ~26 H (K)

Malang #1231 2 Bt (7 R, Hody, Vo) oBMgEdE, B Ry i

4.2 fER-FED

FEORERNOHFEONTIA V FR T ORIRENZK 612, o7 R UIER X0
BHhaFR3 ERAITT LT, IDVDOBA LV FRTTOT RUNEIFFIZLDHNNTOENK
XVHLOO, WEOEVAETIXAADOEU LNESN D EALH 0, BAmEY 2 7
PHERFINEIIA AL V@B En¥bhotz, ZOFEBE LT, HATIIARICKIAE &
BT, BT RUEKE CIE—EMTOR TV D0, BAESETHHA v FxTT

THEK6 B LMD LI FEE2BELTHEICRENRELS, 29 LIEBREICBW T
ERFRETH D, — I iThbhhTnbdboEtEx s (K7),

IOl END, 4VF*V7®%FW%VTiﬁﬁibﬁwiﬁf?VV¥w%
FFoTWbZ Elbhotz, Z7RUDOHITHEL TWD Z ENEWERERT Vv ¥ L
HEL WD EBEZ LN,

RAWZBILDTRUVDOWEERTHDLE, AV REXTOT RUIEFMLTHEALYS
STWNWDHZ J:i)>zb7b>o7‘:o LrL, IREDEWRT Yy bbb L9124 F
IV T TIET RO LR RM CH 2 BNA%RITIETS T T B oM EE L
Exohd, £, BEREOWEICEHL TIBETIIA<BE I TV o lzd

25



— AV FRYT —HIl

6 [fIlE A KRy T ONERIRD

7 A2 FRUTICRT 27 By ZHiER LU H ARORE DA F R

T, 2O BITRE R E 2 B WE OB T 2 b B & SNDHTEAH D, Fiz,
BT COMERBRBEAZTEH L T, 2D OEEEE HIT 5720121, W< 200
BN EE L B, FRCBET T 2 U 72 iR & & Eo 30 8 BRTE O R T <0 B TR b
TR0 2 U G R & N o o BV IR L3 L 72 S O BIR 72 E b AR R E B 2 DT,

26




&3 AXREAVERITDIEVIRED ELEL

EEN AT
FSHITTF7 EA—* Red prince MS 23-7
FHERE g0 1260 1800 1200
/10a(kg)

T4 BREAERITDIEDGEBEDLEE
REE HEE BEEBE=E

o o . - 100mL-
@  C Briv & oom
EA4—= 600 18.5 0.5
=N TFSYHITF7 HEEB 150~200 18~ 0.5~0.4
< XUk 600 17~ 0.4
Cardinal 295 12.8 —
AR5y  Red R 3885 20 _
Prince
Belgie 42 300.8 15.3 —
v T—REL
5. B8

R7av =y NEBEITo-Z ETHRILBNO T R o3850 ¢ &< &E0E
IAY RRYT DT RUFBICONWTHRERZ ENTE, L CHLERERARBRLE o7z,
AV KRR T TCIEREICHEHTIERDR O E VIRESCARINTELT, B A ¥ =
—THIETULNEREGD LN TE e ol, HEEEITRWA v KR T Tk
BEELRVENERRZEZ T2 Z LIIRETIED 720, HAEOH 1L H VL sk
BronRFonNzZ LixRkE ARG L k-T2,

AREEZBEL T, SZRIZE 7o — AR RER > T, AT T THIE
L TWTFDAMIZRD 2SR U2, L, TORDITIZHASY OFFERE N % RiEd
WEER B B EIRIE LT,

27



8 7 FUREOMERS WAL v 7

28



The project researches on Environmental Rehabilitation in Asia

Analysis of the Environmental Impacts on the Productivity
and Quality of Fruit Tree

Graduate School of Environmental and Life Science,
Okayama University
Takuya MURASE

Purpose of this project
Quality and yields characteristics such as the coloration are different in the fruit trees such
as grapes by a year and the weather by the area and an environmental difference.
| analyze the difference in weather and environment condition in Okayama University, an
area and the abroad and the connection with quality (including the fruit disorder outbreak)
and the yield of the fruit tree in this project.

Outlines of this project

Climate and environment condition such as temperature, precipitation and soil are important
factors to affect productivity and quality of fruit tree. Therefore, we focused the effect of
environmental factors on quality such as sugar and acid contents in fruit, particularly on
coloration disorder of grape berries skin in campus and regional level, in addition, on yield in
international level in Indonesia.

1) Campus level: FSC in Okayama University Analysis of the relationship between the
climate condition and fruit quality of the grapes.

2) Regional level: Three regions of Okayama prefecture Analysis of the effect of the
environmental differences on physiological disorder and fruit quality of grapes.
3) International level: Indonesia: Analysis of the effect of the tropical environment on the
productivity and quality of grapes.

Results and Discussion
3-1. Campus level:

Quality analysis of grapes coloration (coloration disorder), sugar and acid contents in two
leading grape varieties, ‘Pione’ and ‘Aurora Black’, and precipitation and temperature in
Field Science Center (FSC), Okayama University during five months are analyzed. | had
research on the relation between fruit quality and environmental condition mainly on the
coloration disorder of the grape. Coloration disorder of grape skin was significantly observed
in *Aurora black’ in Okayama University.
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3-2. Regional level:

Comparison of the coloration disorder, fruit quality of ‘Pione’ and ‘Aurora Black’, and
environmental conditions in three different regions of Okayama Pref. (North region: Maniwa
city, Hiruzen, Central region: Kibichuo town and South region: Okayama city (FSC) were
conducted. Coloration disorder was significantly observed in ‘Pione’ of the central region.
This indicated that not only temperature but also micro element may affect the disorder. The
incidence rate of coloration disorder of *Aurora black’ was lower in the northern and central
area than that in the other regions probably due to lower temperature during growth season.

3-3) International level:

I analyzed the effect of the tropical environment on the productivity and quality of grapes,
and mainly checked sugar and acid content of major Indonesian varieties, in addition, grape
productivity and cultivation methods in Probolinggo and Malang regions.

| found that the grape yield had more Indonesia by double cropping than Japan. Fruit
quality was inferior to Japan. The productivity potential seems to be higher in Indonesia than
that in Japan. In Indonesia, fruit quality improvement will be important in future.

The total grape yield per year in Indonesia is higher than that in Japan because of double
cropping, and the productivity potential in Indonesia seems to be higher than that in
temperate region such as Japan.

Impressions and What | learned from this project

It is considered that environmental conditions affect the fruit quality, especially high
temperature may bring coloration disorder of grapes. However, its sensibility depends on
varieties.

It is necessary to analyze the influence except the environment aspect on coloration disorder
in grape. Besides, it is estimated that tropical areas with high temperature such as Indonesia
have higher potential of fruit productivity than that in Japan.

In future, higher adapted and tailored cultivation methods and varieties should be required to
take advantage of the environment in the tropical areas.
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Reduction of traffic environmental load in Shanghai, China
Graduate School of Environmental and Life Science
48425313 Sayaka YOSHIHARA

1. Laboratory level
Target area in this course is Shanghai city in
China.

—development city in China. I carried out

Shanghai is the most economically

traffic-related bibliographic survey in Shanghai
Fig.1 shows CO:z emissions in the world. China
became the largest COz emissions country in
2010. Fig.2 shows population of Shanghai.
Population of Shanghai has been increasing
year by year. Fig.3 shows income of Shanghai.
Income of Shanghai has been increasing year by
year too. Fig.4 shows number of private cars
and two-wheel vehicles. Number of private cars

has been increasing but number of two-wheel
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Fig.1 CO2 emissions in the world
(From IEA CO, Emissions from Fuel Combustion)
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Fig.2 Population of Shanghai
(From SHANGHAI STATISTICAL YEARBOOK)

vehicles has not increased much recent years.

Fig.5 shows road extension distance

Shanghai. Fig.6 shows rail extension distance

in Road extension has

Shanghai.

increasing since 1980. On the other hand, rail

extension distance has increased rapidly in

recent years.

Table 1 shows history of public transport in
Shanghai. It is noteworthy that the subway
opened in the very recent past as 1997 in
Shanghai. Distance of subway in Shanghai has
developed and became the longest distance in

the world in 2010.
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Fig.3 Income of Shanghai
(From SHANGHAI STATISTICAL YEARBOOK)

Fig.4 Number of private cars and two-wheel vehicles
(From SHANGHAI STATISTICAL YEARBOOK)
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2. Domestic level

Target area in this course is Tokyo and Osaka
which is a metropolis as same as Shanghai.

Table 2 shows History of public transport in
Tokyo and Osaka. It is noteworthy that the
public transport was development very early
compared with Shanghai. Route network of
Japanese National Railways in the center of
Tokyo was almost completed in 1932.

I carried out field work in Tokyo and Osaka.
Fig.7 shows state of Ueno station in Tokyo.
Fig.8 sows state of Shinsaibashi station in
Osaka.
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Table.1  History of public transport in Shanghai

Table. 2 History of public transport in Tokyo and Osaka

Fig.7 State of Ueno station (Tokyo)

Fig. 8 State of Shinsaibashi station (Osaka)



3. International level

I carried out the questionnaire survey for
residents of Shanghai. Table 3 shows survey
calculated the COg

associated with personal traffic behaviors using

outline. I emissions
the result of this questionnaire survey.

Table 4 shows the result of calculation. The
number of the effective samples is 367, and CO2
emissions per person per year were 1.69(t-COz2).
Looking at the breakdown, CO2 emissions by
consumption of gasoline were an average of
1.69(t-COs2), on the other hand, CO2 emissions
by use of electric motorcycle are 0.006(t-CO2).
So the latter is very smaller than the former.
Therefore, CO2 by consumption of gasoline
occupy the most emissions. The number of
Samples which have private car is 216, have
motorcycle is 6. From the above, it became

clear that CO: emissions associated with
personal traffic behavior greatly depend on use
of private cars.

Fig.9 shows the result of calculation average
value of the CO2 emissions according to each
attribute. I calculated by
test. As a COq

emissions have significant difference with these

p-value
distribution-free result,
indexes. It is noteworthy that average value of
the CO2 emissions at each income level. as

income increases, CO2 emissions increase. COz2

Table. 3 Outline of questionnaire survey

Table.4 Results of calculation
Samples(remove abnormal value) 367
CO, emissions (t-CO,/person/year) 1.69

42

emissions in city center tend more than the
suburbs.

Next, I conducted factor analysis of the CO2
emissions associated with personal traffic
behaviors. The method of analysis that I used
was mathematical quantification theory class
I and target were only 216 samples which
have private car. Response variable was CO2
emissions, and predictor variable was
Household income, Residential area, Residence
status, Distance from nearest station, Road
density, Awareness of environmental issues,
Purpose of the transfer.

Fig.10 shows the result of factor analysis. As
a bar extends to the right, index has effect on
increase of COz emissions. As a bar extends to

the left, index has effect on decrease of CO2

emissions.
| p-value:0.0282* |
" T Tg @ City center(n=225) I 1.93
88 Lo Suburbs(n=142) I 1.32
§ ’g % § p-value:0.3895
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Fig. 9 CO, emissions according to each attribute
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Fig. 10 The result of factor analysis

The index whether or not to commute by public
transport had the strongest influence. People
who commute by public transport have strong
effect on decrease of COz emissions. About
distance from nearest station, in 200m, it has
effect on decrease of COz emissions. However
out of 200m, it’s not to say CO2 emissions
increase in proportion as distance. About road
density, as road density become high, CO2
Then, the
strong effect on CO:2

emissions 1ncrease. income had

emissions in earlier
analysis, but it has not so effect on CO2
emissions in this factor analysis. I guess that it
because this model targets only samples which
have personal car.

Then, I visited Shanghai to know the present

conditions of Shanghai. Fig.11 shows state in
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the subway in Shanghai. Then, I saw state of
the development of Metro Line 9 and its
surrounding areas. Fig.12 shows state of
Songjiang College Town Station in suburb of

Shanghai.

4. Conclusion
COq2

traffic behaviors are strongly influenced by

emissions associated with personal

income. Then, conditions of public transport
construction remain almost no impact CO2
emissions. Reasons for this may be that public
transport has developed before advance of
motorization in Tokyo and Osaka, while on the
other hand public transport has developed after
advance of motorization in Shanghai.

In Shanghai, the construction of the subway



is being pushed forward rapidly. At the same
time, the development of line surrounding areas
is being forwarded now.

From the above, I consider what it takes to
reduce traffic environmental load in Shanghai.
It 1is necessary to behavior modification
measure to make transfer a car user to the

public transport use.
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Fig. 11 State in the subway

Fig. 12 State of Songjiang College Town Station



Biomass Utilization for Sustainable Society

Md. Azhar Uddin, Assoc. Professor, Graduate School of Environmental and Life Science

This study was conducted as a part of the "Asia environmental regeneration special
course" designed for the master course students of the Graduate School of Environment
and Life Science of Okayama University. The main purpose of this course is to nurture
talented people who can exercise leadership internationally towards the environmental
regeneration of Asia" and it is planned to achieve through practice/exercise an
environmental topic in three stages: 1. Campus Course, 2. Domestic Course and 3.
International Course.

The main theme of this study is utilization of biomass for sustainable society and
the particular study subject is conversion of biomass waste to biochar and compost.
Two master course students have participated in this study. Details of the students’

activities in this course are given below.

1. Campus Course

In this course, biochar was prepared from bamboo inside the Okayama University
campus. Alarge quantity of waste bamboo is generated in local writing-brush making
industries of Okayama Prefecture and most of the waste materials are not utilized
properly. We focused on biochar preparation from these waste materials, because
biochar is an attractive material which can be used as soil conditioner for agricultural
productivity improvement and at the same time the application of biochar to soil also
contributes to carbon sequestration. In this practice, the participating students have
learned about how to make biochar without using any external energy or fuel, i.e., a
self-sustainable biochar making process. They have also learned about various

characterization methods for determining the biochar properties in the laboratory.

2. Domestic Course

In domestic course, we visited a local manufacturing company in Okayama
Prefecture called Shirataki Yuki Sangyo Co. Litd., which makes compost and biochar
from industrial organic wastes. Most of the waste materials come to this company from
local food industries. This company has the state of the art technology to make compost
and biochar in a sustainable way, i.e., without using external heating source. Actually,
heat of fermentation generated during composting is cleverly utilized in wet-biomass
drying and the volatile matters evolved during biochar making are collected, burned

and then used in carbonization. Therefore, the over-all process is very energy efficient.
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The participating students had a good opportunity to see commercial scale biochar and
compost making plants and gained practical knowledge about composting and biochar
production. They have learned about the practical biomass waste materials from their
handling to making into compost and biochar. This visit provided them an opportunity

to come into contact with the professional people working in the recycling industries.

3. International Course
In the international course we visited the laboratory and research farms of Prof
Mohammad Golabi at the University of Guam (UOG). Guam is a territory of the USA in
the Western Pacific Ocean, but geographically and culturally it is part of Asia. The
main purpose of this visit for the students was to gain experience in a foreign institution
about the various activities and measures taken toward recycling of biomass waste and
sustainability. Following are the main activities performed by the participating
students in GUAM.
® Biochar making: demonstrated a field experiment of biochar making from
coconut husk with the students of UOG.
® Visited the Center for Island Sustainability in UOG: observed various devices
such as solar electric power system, solar water heater, wind farm, rain-water
catchment system, etc.
® Visited a biomass composting process demonstrated by Prof Golabi of UOG.
Visited an integrated farming system in OUG for growing vegetables, farming
fish and poultry in a cyclic and sustainable manner.
Furthermore, the participating students have actively participated in lecture classes
delivered by Prof Golabi for the students of the UOG. Throughout the whole visit, they
have communicated in English with the UOG teachers, staffs, students and the persons

concerned in Guam.

Final Remarks:

¢ This program provided the students unique opportunities to gain hand-on
experiences in learning some useful techniques for the utilization of biomass in
the campus, domestic (industrial) and international courses.

¢ The students have improved their ability to communicate in English by
practicing in an international atmosphere.

¢ It can be expected that these experiences will add immeasurable benefits in
building their future career and leadership both domestically and

internationally.
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The report of project experience and practice

Graduate school of environmental and life science
Ryo Ichida

This time, we had practicing on the theme of "Biomass utilization for sustainable
society ". Practice was classified into Campus level, Domestic level, and International

level. A summary is shown below.

[Campus level]

On the campus level, making bamboo biochar and characterization were carried out.
How to make is as follows. First, the simple box-type carbonization furnace was
assembled. Next, the bamboo sticks were stuffed, and the thermo couple has been
arranged to eight places in order to investigate the temperature change in a
carbonization furnace. Then, the lid of the carbonization furnace was closed and ignition
was started with waste news paper. Carbonization was completed about 5 hours
afterward. The result was the temperature in the carbonization furnace exceeded 500°C
in general in every position, and there was a place which amounted to a maximum of
800°C. It can be said that conditions required in order to carbonize were fulfilled.

And we characterized the biochar. Bamboo biochar showed high specific surface area.
Moreover, pH showed alkalinity by mixing ion exchanged water, and it can be expected
to use as a neutralizer of acidic soil. Furthermore, the value of CEC was about 18 and a
effect of nutrition in the soil can be expected if it is used as a soil conditioner. The

sample was saturated in about 24 hours with water vaper, and was about 14%.

[Domestic level]
On the domestic level, we inspected SIRATAKI YUKI SANGYO Co., Ltd. SIRATAKI
YUKI SANGYO is struggling composting and carbonizing of organic nature industrial
waste. Composting was performed by Energy self-reliance composting system. It was
not necessary to add energy from the exterior in this system. Carbonizing was
performed by External energy independent type carbonization system. In this system,
the heat of fermentation is used for drying the compost materials. The dried samples
are the carbonized. Since volatile matter content and combustion gas are collected and
reused, it is not necessary to supply fuel from the exterior, and energy self-sustaining is

possible.
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[International levell

This time, we visited University of Guam and have investigated the measures taken
by the University of Guam for the conservation of environment. And we were indebted
to Associate Professor Golabi of University of Guam for his cooperation and organizer
the field trips. First, we inspected Center for Island Sustainability. Center for Island
Sustainability is the institution in University of Guam which is promoting various
low-environmental-impact technologies for the sustainable development of Guam Island.
Various technologies, such as a photovoltaic generation device, a wind farm,
storage-of-rain water, and the solar water heater system were able to be seen. Second,
the making coconut husk biochar experiment carried out as a demonstration towards
the student of University of Guam. The preparation method is the same as that of
campus level practice. The amount of materials used were about 1/4th. Carbonization
time was only for about 2 hours. The portion which was not carbonized remained,
probably because there was little quantity of materials and time was short. Finally, we
inspected the farm of University of Guam. We were able to learn about Integrated
farming system. In this system, circulation of water and nourishment can be performed

between a microbe, a fish, and a plant.
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English report

~Biomass utilization for sustainable society~

1.  Campus level
Making of Biochar from bamboo
We have demonstrated that the biochar from bamboo can be prepared

without using any external energy.
1. Set up for carbonization furnace and thermocouple.
2. Stuff box with material.
3. Ignition start(energy is not added except for initial ignition)
4. After 5 hour. Carbonization was completed.
In this time, material is a bamboo.
Thermocouple measurement is exceed 500 degrees.

(carbonization is enough temperature)

+ Biochar characterization

1 Ash
bur(f:l(i? a;rea pH(-) content CEC (emol{H)kg™)
& (wt %)
Biochar 229 10.8 3.33 17.9

Specific Surface area was very high.pH was 10.8 (base). Suitable
neutralizer for acidic soil .CEC was about 18. Improvement in nutrient
holding capacity of the soil can be expected . Water adsorption capacity

was about14wt% (25°C, normal pressure) .

From the result of the measurement of specific surface area, pH and
CEC, the prepared biochar can be expected to act as a soil conditioner

of high quality.
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11.

Domestic level

SIRATAKI YUKI SANGYO Co., Ltd which is working
hard for recycling of industrial organic waste.

From visiting SIRATAKI YUKI SANGYO Co., Ltd, . which perform
middle disposal of industrial waste (organic waste) for the purpose of
the reuse of resources. the completed product (composting and
carbonization) is used for agriculture, tree planting business , heat
insulator in ironworks. The epoch-making technique that the
processing process can reduce CO: discharge with an energy
self-reliance type. This action is authorized from Ministry of Economy,
Trade and Industry in 2008 by social proof model for the low-carbon

society.

we were able to learn about energy self-reliance type composting and

carbonization system.

|Energy self-reliance composting system |

1.

3.

Wet biomass (Swege grime, Food waste, Domestic animal excrement)is
added secondary woody material. Mix bark and pruning of a tree.
Give material water and air. Stir for aerobic fermentation for one
month.

Dry for mature the next four months.

Point is Heat of bacterial fermentation is only used for drying compost. the

completed product after five months is authorized as Okayama eco product.

|Externa1 energy independent type carbonization system|

The compost dried using fermentation heat is used as inlet materials for

carbonization. Since volatile matter content and combustion gas during

carbonization are collected and reused, it is not necessary to supply fuel

from the exterior, and energy self-sustaining is possible.
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111.

International level
Inspection of the measures taken by the University of
Guam for the environmental preservation

From visiting the University of Guam, we were able to come in contact
with the various research initiatives taken by UOG such as integrated
farming system, composting, renewable energy utilization to promote

environmental conservation and sustainability for the island nation.

D Making Biochar from coconut husk
Materials are coconut husk. The student of University of Guam
were also participated. Preparation method is the same as that of
campus level practice. After 2h, carbonization was stopped. 40% of
the samples remained un-carbonized. Amount of materials was
about 1/4th.

@ Inspection of the Center for Island Sustainability
The institution in University of Guam which is promoting various
low-environmental-impact technologies for the sustainable
development of Guam Island. Many technologies that aiming at
self-sufficiency of energy were adopted. (A wind farm for electricity
generation, solar power panel, rain water storage, Solar water
heater, Electric automobile )

In university dining hall, separated the garbage which burnable,
noninflammable, a can, plastic, the leftovers. It reused the leftover
as domestic animal feed, and, as for the can and the plastic, an
action to recycle. Such a measure is initiated by the cooperation of

[Okayama city and Guamanian Parliamentarians Friendship

League visit company] .

@ Inspection of a biomass composting process
Compost making is sprinkle water and stir periodically. It
completed in eight weeks. the compost is used in the research farm.
University students regularly measure the temperature and the
quantity of CO2. N:C=9:1 is best condition.

After stirring
Temperature -outside: 34.1°C - inside: 45.5C -CO2 5%
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@ Inspection of the agricultural farm of University of Guam

We visit the farm which automatically gave liquid fertilizer and
water to a plant from an underground pipe, sprinkled with
shredding paper and disposal coffee beans for water holding.

Cyclie sustainable relationship between fish farming, microbe and
aqua vegetable farming. In fish tank (Tilapia)harmful ammonia
produces from feces and urine of the fish and left bait. NHzs is
resolved into NO2 by Nitrosomonas. NO: is resolved into NOs™ by
Nitrobacter. The tank water is used as manure of the plants
adjacent water culture of lettuce. The chelate effect of the plant

makes purify water.
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Mifta Ardianti Safitri (48425307)
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The Report of Practice Project

Campus level
We learned the method of evaluating and

analyzing the combustible waste and the usage
rules of machine in the research room. We have
applied these method for analyzing and
evaluating the samples of the Easter Clean
Center, Okayama City. The analysis of samples

1s for physicochemaical and chemical

48424308 Sharipa Zunun
48425307 Safitri Mifta Ardianti
48425309 Kin Chin

characteristics. The physicochemical characteristics is about the physical composition,

three-component (moisture, combustible content and ash content) and the calorific

value. For the chemical characteristics, we analyze the elemental composition (C, H,

and N).

1. Three-Component

(1) The Moisture Content: Samples of every
category are evaporatedin 1 0 0 = 5°C for
48 hours. Drying machine is used in this
experiment.

(2) Combustible Content: The dehydrated
samples are demolished by mixer. Then the
demolished samples are burned in 8 0 0°C
for 2 hours. The reduction of weight is
combustible content. Small size incinerator
is used in this experiment.

(3) Ash Content: The weight of the rest of
samples which were completely burned by
small size incinerator.

2. Calorific Value

Getting 1g of dehydrated and demolished sample,

the high heating value is evaluated by Bomb

Calorimeter.

3. Elemental Composition

CHNS/O Analyzer is applied to evaluating the C,
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H and N of samples.

Regional Level: Eastern Clean Center Analyses

Foreword

The objectives of this activity are characterized household waste, weighed the weight
and classified them into consumption items type from waste sample of Eastern Clean
Center of Okayama City.

Methodology

1. Sorting

Sorting the waste by selected the sample from pit randomly. The procedures of sorting
the waste are picking up the designated garbage bag for Okayama City (basically it has
transparent yellow color and every citizen can buy it at supermarket) that was thrown
into pit using arm loader. Then we take and choose randomly garbage bag with 5
different size categories. They are 45 L (big size garbage bag), 30 L (medium size
garbage bag), 20 L (small size garbage bag), 10 L (very small garbage bag), and 5 L
(ultra small garbage bag).

The chosen garbage bag then measured the weight and extract analysis sample in a
good balance to maintain weight distribution.

2.  Composition

To analyses the sample, first, spread the content of a sample of garbage bag on a table.
Then each of refuse classified separately and put into large bowl. Every personnel
attached every large bowl and subdivided the refuse based on its consumption type and
put into small bowls. Each of the bowl is measured the weight and the result recorded
into a given paper.

Results and Conclusion

Total number of garbage bag that had been classified are 31 bags, with the total amount
of the waste is 97.65 kg. Table 1 below indicates number of sample of any space. From
31 bags, there is a special bag, 1 bag from 20L garbage bag did not contained organic
waste. For the research purpose, we only carried out 30 bags for the analyses, the one
special bag does not include.

Table 1 Number of Survey Sample
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Garbage Bag

Capacity 45L | 30L | 20L | 10L | 5L | Total
Screening Quantity| 34 46 52 17 3 152
Selected Quantity | 19 12 12 8 3 47

Classification 7 7 7(6) 7 3 31 ( 30)

Quantity

Result from waste classification founded that kitchen waste has the most proportion in
total waste, that is 46.42%. The second largest waste is paper (incombustible and
resource) in 30.45% of total waste and followed by plastic in 18.03%. Percentage of
recoverable waste is 16%, and the approximately 15 kg. In Picture 1, waste
classification results.

See different consumption items and garbage from food 57.45% in more than half of the
entire occupies. It lasts around products 17.6%. Food relationship altogether (food and
beverages) to 63% (approx. 54 kg) range. Picture 2 shows results of consumer items.

0.4%

0.1% H Kitchen waste

0.2%
0.6‘& 16.6%

1.1%

E Plastic

u Paper

i Rubber & Leather
u Cloth

u Other

u PET

1.5%
1.1%_/

© Empty cans
= Empty bottle

Paper (resources)

Picture 1 Waste Type Composition Analysis (Okayama City)
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1.4% ® Food

H Beverages (including alcoholic
beverages) + sweets

17.7% u g(i(;king food + seasonings, oils and
1.1% Household utensils
2.4% H Clothes + footwear
7.0% B Books and other printed matter
1.4% 57.4% B Education Entertainment equipment
5.1% m Beauty supplies
0.6% B Personal goods + tobacco
5.9% B Other miscellaneous charges (such as
preference).

Picture 2 Consumption by Composition Analysis (Okayama City)

This time the garbage found that including among surveyed 30 bags, paper and garden
wastes the majority of such bags on this result, so as household garbage as food-related
waste dumped nearly 6 percent. Trash found in classification, occupies the entire 9

percent more than garbage, plastic, paper.
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3. International Level

3.1 Research and analysis on household waste disposition in Urumgqi.

Research on household waste composition analysis in Urumqi was conducted on
international level. Urumqi is a capital city of Xinjiang, China, with population of
3.11million (2011). It is known as an oasis city at high altitude of 924m. The city is
located on the Silk Road Tianshan Northern road which goes through the north of the

Tianshan Mountains.

Figure: 1 Position of Urumqi
About 3000 tons of general waste are discharged daily within the city, which means
about 1.1kg waste discharge per person a day on average. The waste from household is

not sorted and all of the waste is driven to landfill sites.

3.2 Observation on Dai Pu Gou Landfill Site in Urumqi

Observation on Dai Pu Gou Landfill Site was the first action taken for this research.
First of all, we visited Dai Pu Gou Landfill Site for this research.

It is located 16km away from the city center and 5.2km away from the nearest
residential area. About 2000 tons of waste are disposed daily on this site. The

photograph below shows the structure of the landfill site. As can be seen from the photo,
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the double of robust water shielding sheets were covered on the whole ground of the site,
and the gas vent pipes and collection tubes are equipped for collection of methane gas.
Leachate water is disposed after being treated through the leachate treatment facility.

We know waste is increasing year by year.

T T - T T T T TR S e ——— T T A

Figure :2 Dai Pu Gou Landfill Site

3.3 Composition Analysis for household waste
In order to know the possibility of decreasing the amount of household waste or re-use it,
collection of basic solid waste data is necessary. In this research waste composition

analysis was conducted on the date of August 19th, 21st, 23rd  26thin 2013.

1) The result of waste composition analysis
Four wards in Urumqi city, namely Tianshan District, Saibagu District, Shinshi District,
Shuimougou District, as target sites. Sampling methods are shown as below:

1. To visit each of the sites on a daily basis.

2. Sample waste is taken from a waste station of each site.

3. The samples are taken randomly to be about 100kg totally.
Those samples were driven to the waste composition sorting work place to be classified,
and weighted at the lace according to the category.
The result of waste composition analysis in Urumgqi is shown on the Figure3.
Statistically, kitchen waste account for the major part, with a proportion of 48%. Other
major compositions are paper and plastic, which makes up 19%. In fact, 53% of paper
and 15% of plastics are re-usable.
Hazardous materials, such as dry cells, battery charger, litters, thermometers, and also
hospital wastes made by plastics or glass, such as syringe and injection bottle, had
found 0.81% of total wastes.
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Figure 3: waste composition distribution (urumqi)

Figure 4 is the waste composition data in Okayama city. By comparing to each other,
there was no big difference between Urumqi and Okayama in the rate of the kitchen
and the plastic waste nevertheless plastic bottle occupies major part of plastic waste in
Urumqi.

In terms of paper waste, there is a larger amount of it in Urumqi than that in Okayama.
One of the reasons for this situation in Urumqi is that the toilet paper is not flushed
into the toilet sinks but are disposed as household waste. The proportion of papers and
diapers is 47% of the total amount of paper waste.

Because glass and metal waste are not classified in Urumqi, the figure about them in

Urumgi are higher than that in Okayama.
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Figure 4: waste composition distribution (okayama)

2) The result of household waste research

From 28th of August to 17tk of September in 2013, 20 households were visited during the
21 consecutive days, waste was sorted and weighted in each.

We handed out recording papers, a scale, and garbage bags to each of 15 households,
and make them report us the data once a week. Moreover, we asked other 5 homes to
give us the waste daily basis for direct analysis. Furthermore, a questionnaire survey
on people’ s awareness on the production and discharge of wastes was conducted.

The result of waste composition data is shown on the picture 5. What can be seen from
the composition of the total waste from 20 homes (21days), 59% of it is kitchen waste,
17% 1is paper, and 10 % is plastic. Interestingly, the amount of discharged waste on the
daily basis varies in each household. There must be multiple factors contributing to this

phenomenon which is still under a further investigation for more details.

Figure 5: waste composition distribution (urumqi)
3) The research methods are as follow:
1. The research had been conducted from 5th September 2013 to 7th September
2013.
2. Targets are the residents in 4 wards such as Tianshan District, Saibagu District,
Shinshi District, Shuimougou District.
3. Visit primary and high schools located in those wards were visited and the

questionnaire forms were handed out to their students.
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4. The students brought them back to their houses and gave them to their parents.
The parents answered the questionnaires and the forms were submitted to the
teachers

6. The questionnaires were given to their neighbors and were collected after they
were finished.

7. The questionnaires contain:

Basic informations (8 questions)

Their awareness on the waste problems (8 questions)

Current condition of disposals (8 questions)

Their knowledge of 3Rs (3 questions)

Recyclable wastes (3 questions)

Classification of wastes (4 questions)

Participations (3 questions)

CESNORCEONCECONG)

There are some blanks given for participants to state their opinions on the

waste problems
The results of survey on household waste

800 questionnaires were given to the targets and 635 responses were obtained. The

response rate was 79%, and 10% of respondents gave their opinions in opinions details.

110



Household Solid Waste composition and Questionnaire survey in Wuhan, China
48425309 Xin Chen

Report of Activities for Project Practice: International level.

Visit and field research in Wuhan, China. August 28th — September 17th, 2013.

1. Introduction

Wuhan is the capital city of Hubei Province, People’s Republic of China. What’s more,
Wuhan is also the most populous city in Central China. It lies at the east of the
Jianghan Plain, and the intersection of the middle reaches of the Yangtze and Han
rivers. Wuhan is recognized as the political, economic, financial, cultural, educational
and transportation center of central China. Wuhan has abundant rainfall and four
distinctive seasons. Average temperature ranges from 3.7 °Cto 38.7 °C, and annual

precipitation totals 1,269 millimeters mainly from May to July.

Fig.1 Location of Wuhan, China

2. Method of Survey

At this survey, case study area is Baibuting community in Jiang’an district which is in
the north of Wuhan. The population of Baibuting community is 120,000 people and the
proportion is 3km2. The waste generation is 1.21kg per capita per day. This survey was
conducted in Yiheyuan community which one of the composition of Baibuting

community.
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Fig.2 Picture of Wuhan City Fig.3 Map of target area

At this time, I conducted two surveys: a household survey for “Composition and Waste
Generation”, and a questionnaire for “Quantifying the Awareness, and Willingness for
SWM”.

On August 30, the questionnaire survey was conducted in selected household samples.
At the same day, 500 questionnaires were delivered to Hantie High School for
conducting the questionnaire survey.

On August 31, the 20 plastic bags for every household were delivered to selected
samples. From September 1st to 15th, 20 samples waste were collected, separated every
day.

On September 2nd, the first waste composition survey was conducted for 50kg in
Yiheyuan community.

On September 10th, the second waste composition survey was conducted for 50kg in the
same area.

On September 15th, the questionnaires were gathered. 475 valid responds were gotten.

3. Result and discussion
Result of waste composition survey is shown in Fig.4. The 51.82% corresponds to
organic matter (food waste), 11.77% to plastic and 14.78% to recyclable materials
(recyclable paper 4.22%, metal, glass and ceramics 5.01% and pet, bottle, can
5.55%).
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Waste Composition (in weight)
Total Sample
4.22%
Jg o.21% -
M\ H Paper
Plastic
m\ Rubber
H Textile
3.03% 7 W o
7 B [ ncombustible waste
2.18% B Recyclable paper
H Pet
11.77% H Bottle

H Can
11.42%

H Other
Fig.4 Waste composition of household waste

With the proper waste separation and 3R strategies it would be possible to divert nearly
78% of the current waste generation for Baibuting Community (145.2 Ton daily). Some
households keep the pet bottle, can and paper for selling to informal collectors. For this
reason, the real percentage of recyclable materials is estimated higher than the result of
composition surevey.

For the questionnaire survey, social-network was used. 500 of questionnaires were
conducted and 475 valid responds were gathered. The rate of response for
questionnaires is very high, especially for willingness on HSW management. 92% of
responds have a willing to participate in the waste separation program. However, when
I conducted the household waste composition and generation survey, 20 households
indicated separation is troublesome and heavy burden. Although residents in Baibuting
community have a certain extent awareness of HSW management currently, without a
strong strategies or regulation, most of them still cannot implement the waste

separation.

113



International level
Mifta Ardianti Safitri (48425307)
Foreword

Rapid growth in Bandung has posed serious challenge. This condition presents serious
challenge for the management of solid waste in urban areas. Objectives of this study
are understanding awareness and willingness of household waste separation and
segregation of Bandung citizens and understanding usual behavior or attitude of

citizen towards solid waste management.
Bandung Profile

Bandung population in 2010 estimated at over 2 million (BPS, 2012), with population
growth rate about 1.15% between year 1990-2000 (BPS, 2007). It covers an area
16,676 ha (BPS, 2007) and its average population density was 14,494 km? in 2010
(BPS, 2012). Number of household was 644,709 households with average 3.8 persons
each household (BPS, 2012).

Waste generation of Bandung City in 2011 is about 1,500 m® per day and 52% is
organic waste (BPS, 2012). Around 66% of the total originated from households
(Damanhuri, 2009). It solid waste generation rate was 2.5 |/capita/day (PD
Kebersihan Bandung, 2007).

Figure 1 Bandung Map
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Methodology

1. Household solid waste generation survey

Term: 31 August — 13 September 2013 (14 days)

Correspondent: 10 households

Respondents were given a plastic bag to keep household waste every day. Their
household waste then were separated based on their waste consumption and

weighed using digital scales. Results were inputted into the table.

2. Household questionnaire survey

Term: 19 — 30 August 2013

Questionnaire was administrated to 300 households in predefined area of
Bandung, and conducted face-to-face or paper based questionnaire. The chosen

areas are Karees, Gedebage, and Tegalega.

Survey was designed using stratified random sample. Based from Statistic of
West Java Province (2011) percentage population of Bandung with low, middle,

high income are 4%, 32%, and 64% respectively.

Figure 2 Study Area
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Results

1. Household solid waste generation survey

0%
1%

1%\
2& 12%

0%
13%

71%

Consumption categories

= Food

= Beverages

= Clothing and Footware

= Durable household goods

= Non-durable household goods

» Books, Newspaper, magazine
Games, toys, hobbies

Personal goods

Waste categories

16%

10% 3%
/_

1%
2%

68%

= Paper
m Plastic
m Glass
= Metal
uPET

= Organic
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Household questionnaire survey

To find out the condition household waste condition of our respondents,
we ask to them about their attitude towards their waste segragation.
Segregation here means that respondent be able and used to seperate the
organic waste and anorganic waste, or kitchen waste, recyclable waste,
and anorganic waste. This attitude can be the pioneer to reduce municipal
waste, since segragating organic waste and self treatment by composting
can reduce from total generation of household waste.

Based from questionnaire survey, they admitted that 65% of them do not
segregate their household waste in their house, wether 45% of them
already carry out waste segregation in their house. Changing attitude to
segragating household waste can reduce amount of municipal waste in
general, because 66% of waste originating from household and consiste
more than 50% of organic waste.

Second question we ask about
treating their household waste, 75%
of respondent said that they give 35%

. . mYes
their household waste to informal 65%

ENo
waste collector. This person usually
collect neighborhood household —

waste by visiting from house to

Figure 3 Percentage of Waste Segregation
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house in neigborhood, and residents in a neighborhood collectively pay
them monthly as retribution. Waste that informal waste collector collects
will be gathered to transfer point or dumpster. From this point, person in
charge that responsible to the waste change into formal sector managed
by municipal.

Information from respondents about

H Give to
frequency they disposed their waste " 4% junkmen
(o]
0 i i 4%
38% of them said that they disposed 0%_\ 1% 4% u Give to
waste three times in a week, 24% 15% i“fOEma'
waste
disposed their waste twice in a week. collector
Dump to
This behavior correspondent to 75% nearest
) dumpster
frequency informal waste collector = lllegal
visit respondent’s house to take the dump
waste. BaSICa“y every nelghborhood Figure 4 Household Waste Treatment

has different agreement between

neighborhood and informal waste collector regarding period of waste
collection in a week. Twice and three times in a week are common
frequency of waste collection among neighborhood in Bandung.

Average respondents diposed their organic waste in less than five liter
(47% respondents) and 5-10 liter of organic waste (44% respondents).
And about 89% of respondents disposed their waste to trash bin so
informal waste collector can pick the waste and transfer it to transfer
station.

Willingnes of respondent
First question about willingness of

respondent to separate their household 22%

mYes
waste based on categories. The categories 8% ENo
here can be distinguished by organic waste
that might consist into kitchen and garden  Figure 5 Willingness to Seperate the
waste, recyclable waste and also inorganic Waste Based on Categories
waste. 78% of respondents agree that they

will segregate their waste in the future, and 22% of the disagree.
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18%

mYes

82%
ENo

Figure 6 Willingness to Reduce

Household Waste

Second question about willingness of
respondent to reduce their waste. Reducing
amount waste can be achieved by avoiding
buy unnecessary items, buy product that
can be reused, buy product with little
packaging, reduce paper waste by cancelling
unwanted mail, reuse some plastic and

paper bag as bin or wrapping, recycling

organic waste or treat them and make into compost for gardening.

And from survey we got, 82% of respondents agree that they will reduce

their household waste in the future by doing above mentioned activities.

Whereas 18% disagree to reduce their waste.

27%
mYes

73%
ENo

Figure 7Willingness to Reuse the

Reusable Items from Household Waste

Conclusions

Third question is observing respondent
willingness to reuse the reusable items from
their household waste. The reusable items
are available in household waste, such as
paper, cardboard, glass jar, plastic and paper
bag, and others. This items can be used to
another purpose. The more they used for
another purpose inside house, the more
longevity of this reuseable items.

Mainly respondent of this survey had not segregate their household waste,

mixed it up among organic and organic waste. Their waste collected by

informal waste picker they pay every month to collect and transfer their waste

to transfer point or dumpster. Changing attitude to segragating household

waste can reduce amount of municipal waste in general, because 66% of

waste originating from household and consiste more than 50% of organic

waste.

More than 70% of respondents have willingness to changing their current

habit about treating their waste. Including separate and reduce their waste

generation and also reuse the reusable items of their household waste.
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