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Executive Summary

Nitrogen cycle is essential for the sustainability of the human society. We should
promote a consolidated research and development (R&D) initiative which aims at
understanding its status and its mechanism as well as at establishing technological

capability to make it sutainable.

Modification of the environment due to human activities is a serious issue
that threatens sustainability of the human society. Modification of the global
biogeochemical cycle is one of its most important aspects, along with climate
change and biodiversity loss which have already been recognized as major issues
internationally. In particular, modification of the nitrogen cycle by synthesis of
chemical fertilizers as well as by air pollution has already reached a magnitude
comparable to that of the natural biogeochemical cycle. Water pollution due to nitrates
and ecological impacts of acidification and eutrophication of water bodies have
occurred in various places. Also, movements of matter beyond national boundaries
have been discerned. The modification of nitrogen cycle is deemed to have exceeded
the limit of sustainability.

Nitrogen fertilizer is indispensable for food production. We should develop and
disseminate such technologies that fulfill the needs for food production as well as
those for reduction of environmental burden due to nitrogen together, including those
in agriculture and livestock business, in treatment of waste water and solid waste,

and in monitoring and control of the nitrogen cycle in various scales.

East Asia, which includes Japan as well, has a large population, and accordingly
its environmental burden of nitrogen is large. It is ever more increasing particularly
in such emerging economies as China and Southeast Asia, because of their rapid
industrial development and changes in food choices, although environmental
regulation is also being strengthened. It is crucial to act proactively to reduce
environmental burden before any large-scale damage appears evident.

To do this, both national and international policy measures are needed. In order to
provide scientific knowledge to them, we need to develop capability to simulate the
nitrogen cycle over the East Asia as well as the effects of technological options on it.
Also, each district in the East Asia should have a continuous monitoring system of
the nitrogen cycle, and dispatch warning if significant increase in any part of local
environmental load of nitrogen is detected, so that people can apply measures to
reduce the environmental burden. In order to achieve this, we should promote R&D on
cost-effective monitoring and abatement technologies.

International scientific programs that deal with global environmental issues under
the auspices of the International Council of Science (ICSU) are being reorganized
as "Future Earth". International funding schemes of R&D are also being developed.
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Thus, the time has come to work on solving the problem of the nitrogen cycle in the
East Asia by taking advantage of the above-mentioned frameworks.

In this context, Japan, as suggested by the follow-up of the Third Basic Plan of
Science and Technology, should promote R&D aiming at sustainable nitrogen cycle by
overcoming administrative boundaries. We call it "Research Initiative for Sustainable
Nitrogen Cycle". It principally consists of R&D projects that focus on three spatial
scales: East Asia, watershed, and farm. Each of them should include a common
scientific basis and a scheme for integration of entire research outcomes.

(1) East Asia. Integrated process-based models of the nitrogen cycle applicable to
East Asia are to be developed. Making use of them, the complete nitrogen balance
is evaluated. Spatio-temporal data of the nitrogen cycle as well as of the natural
and social factors causing possible changes to it, both at present and in the past,
will be collected and organized. Model experiments to represent the actual states
will be carried out. Also, sensitivity studies will be done in order to clarify effects of
technologies and policies. The models are also applied to multiple future scenarios in
order to evaluate technological options.

(2) Watershed. A river catchment, which has a length scale of tens of kilometers,
and which is heavily affected by human activities, is to be studied as a system of
biogeochemical cycle. Focusing on the nitrogen cycle as well as the factors that can
change them, enhanced observations and surveys will be made, and a consistent
data set of the nitrogen balance would be available. Also, field experiments should be
made in the watershed with implementation of enhanced measurements, in order to
evaluate impacts of technological options.

(3) Farm. Intensive studies will be made in an experimental farm of a length scale
of hundreds of meters, which is precisely maintained and measured. Detailed
observations and modeling of basic processes of the nitrogen cycle in the soil-plant
complex in the cropland will be made. Abatement technologies in agriculture will be
developed and tested in experiments with detailed observations, and their intended
and unintended effects will be evaluated. Also, appraisal of measurement technologies
should be made in the field.

(4) Basic R&D. R&D projects that contribute to (1), (2) and (3), including those to
fully understand mechanisms of nitrogen cycle and those to develop technological
options, will be planned in a collaborative way.

The R&D initiative should include the following subjects and need inter-disciplinary
collaboration.
® Observational and experimental studies to understand processes and mechanisms
of nitrogen cycle.
»>Understanding of processes (biological, soil, hydrological, geochemical etc.)
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that comprise the nitrogen cycle.

»Understanding of the overall nitrogen cycle and its degree of modification.

® Development of measurement technologies. They will facilitate observational
studies and will also be incorporated in the abatement technologies.

® Development of simulation technologies.

»Model development, calibration and validation based on the data of nitrogen
cycle in the past.

»>Evaluation of intended and unintended effects of abatement technologies by
prognostic experiments with scenarios of technological options.

e Development of abatement technologies, and experiments to assess them. These
experiments involve comprehensive observations, which will comprise feedbacks
to improvements of the technologies.

»Agricultural technologies: breeding of such crop varieties that can utilize
nitrogen fertilizer effectively; development of fertilizer products; techniques of
applying fertilizer, controlling water, and tillage.

»Technologies to recycle (as fertilizer) or treat (denitrify) animal manures and
human wastes.

»>Social technologies to make incentives for reduction of nitrogen burden, such as

tax reforms.

Implementation of this R&D initiative needs collaboration cutting across
administrative boundaries. Also, for its success, it is mandatory to cultivate a research
community, which shares the recognition of the existing issue of sustainable nitrogen
cycle and moves forward beyond disciplinary boundaries. The community should
include, besides researchers in the conventional sense, those who are willing to
participate in demonstration experiments both in Japan and in foreign countries.

With this R&D initiative promoted, it will be possible to comprehend nitrogen
cycle and also to plan and to implement policy/technology measures to reduce its
environmental burden, at such multiple scales as farms, watersheds, and East Asia.
Also, from the viewpoint of science-technology diplomacy, it is necessary to work
ceaselessly to form science-based advice to international policy-making, partly by way
of international assessments on nitrogen cycle. The knowledge gained in this R&D
initiative, particularly, observational data, standard models, results of simulations,
indices for evaluation, should be publicized, shared internationally, and be maintained
for the years ahead. That can be Japan's leading international contribution.
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BEDICHE Tz, AEEBORBEADHEIF. KRPD_BEILRFEE (CO,) EMAH S5 REIET—
OVIDEMAEELTES/IDDOE. FiBEIPEILLRDE. REICEE >/, CO,BRENRBLERDE
DICIFRHRBREZMBDVEDH DI &%, SCOPE IFHREESE 1345 (1979 F) K EITHEYIRUERY LW
72o REBERDA D ZALBAPEHFAD/ZHICE. EYOEEEHNT IEROBERZHHETRD®
EPRBBEINTE 2. EYDPEE UIHIKREOETROBIRDOEY [EYHIEK(CZEY A 7IL] EWHEH
AFDPEEL (K&, 1987). ICSU T T 1986 FICKE LKA - £ WEEEHREMEEE (IGBP)
THEERFED—DER D=

. HEROERBROEERENDPEDSSVHY . FDOIBEEDL HWVWEANEDED ZEDNTZEDDOME
WO BERBEADREDE 1970 EXDSHEE FFHT 1990 FRISFHNEDAE T X TRFISIND K DICHR o7 (fI
ZIE Vitousek 5, 1997, Vitousek [FHERRRDEBRBIRDMARE) . HIKFEOEEROEEE IGBP D
FELRFECDHD.

. BT LEHELBEBETRAVHPEBEEZBA-REMEE LT, BERICRRINDATHSODFESR
YMELEDHD. 1970 FERICT—OvNELT XU D TEERBADREBRE R . RIBBEBEATIGRE
% (CLRTAP) A 1979 FICHRENEN 1983 FHIM L /2o TNICFHKIL > TR T EAX D N THD [R
BB ATERYMET 2703 -0y N\ RT7OJZ L] (EMEP) OXEfEHHREN . F—ZA K
7\l H 2 EREMAZEHRE International Institute for Applied Systems Analysis (IIASA) THEEXh
7z RAINS EFILAEAE . CLRTAP OAF AOZRESE (1994 &, WRISHMEARLY) PEHETLEME
BEE (1999 F. MRICBRERMZEET) TOHIRBZRZEICFIAENEZ (BH 2005; K& 2011),
R7IOF7Tld. RPOT7EEREZ4U> %Xy NT—2 (EANET) M 1998 FICKE L. LALEE

ERBEDOREAD R, TOHOUIBZHMAIREARIEMERSHEE S-7 ((FFE2B1K) O
FTITHR TS,

B DFEELBAE L TOERMERR

PEFEE ML, ANH— NS0 oWE - =X VX —FHEOA L LT AO BT, A
MEENC L DR EDEA VRS D KEEZ X 5 & AR ORH TietERNE S
bo ZDOKAEE THIERDRR | UKL, 1999) & 5 L[ Planetary Boundaries| (Rockstrom,
2009a,b) EFESZ L2385, Rockstrom O D SC CIFERBEL A D 10 ORI 2 HL Y L,
D BLEMSERIEDORER, BRIEER, [UELEIT CICRAZEZTWHE LTS
[Box 2], Z DR TORADEIZLT L FBIRICIRILSIT 5 c b O TiEARy, L
L. Kfé LT, ABHEESZFHERIEEIC T D 72DI2iE, BEO 26 OAImIZ >V T, A
MTEENHSROUEZWDO L TN T ERMBELHF T L, A7 o R —F LTI nz R
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BEERRE L RET D L. BAICHARREBICE T Z LITRTRETH Y . AR
HENWE SN BREICEIGT S 2 & (adaptation) b HHOETHETH D, HIEDOAH
A HADEREREAFRITAND G, BRI E O R E LRV L S REE /%R
BEOREEZDSTRETHSLIH, K BE—PILTlE, ZOREE [HHEEREEE)
LS,

Box 2. Planetary Boundaries
Rockstrom 5 (2009a,b) IEHIKERIBERZED S EXR 1 ILHFAAEZNFNIC DV TIFFEIEEE DR
REBROEBHFMERAE. ZOIBERRERE |V ERILEVIRIEY 1 2 LOWEH TH B, Z0
GR EFEBIEMEEEOEL. SEEHELATRRERL TS EFHE N,
% 1 Planetary Boundaries (Rockstrém 5, 2009a)
WIS AT LD | " BREZX EEE6 | BRICHT 5
J0t2 e L >has | PR wom | nEomEoks
SREE WERED | ANE 1 15 0 15
EMERIED | BummbLY | W/ &5 | o 10050 | g, |10BLE
g DEOWHY | & - &) " :
AEOFIAD
4EpTm tw‘:*’ﬁb‘ ~
SRR S mbdes, | BN/ | 35 121 0 35
FEROR
) AR PURLTS | EmB b | 11 o2 w1 |wos
gE@j’>' AUViEE | KTU e | 276 083 |200 |05
N EKIHT BT
BRI A 275 2000 |344 o078
B AEIcE D% | wh+O
kRIS o S e | 4000 2600 |415 |o063
D> Bk 07
THRIBZL | CSHAEE | % 15 17 | »e (RICEZESD
DEIE x4 &L70)
ARLTRIN | REROMT | & e gl SBBE A TLEL
%?ﬁ /)szg
PR B,
CEMEBR | LEIAOY | TETBMICTHHEE N TR
BhE
FROFID [HE] B LR ROROHED DRDLS (HE L. IHOREHIEEHET 5.
BAED(E - ELEHTOME) / RREEZ SNBIE - EEERTOME)

BRECUAIZIIRE <, RMEEE), ARROUE - EMBHIEORA L &b, WEER
DUENZET N D, AARDRETETIE F it Rz HERFEES, B
S EERMAS] O3AETRTZLEAZY (HADITBUZ DWW TIEER THA
DRERDBAR | DA S W), 7272 UWERER DUZEIZIT IR D 25 2 KR ~&E TH A 9,

MEERTAES ) OIRTFHEE L R DME DL IZHOVWTE AL, BHAWITE & 38N A
by 7 BT ENTE, BERIZABNBATHCEYVHL WD, £OEIZA L LM

[ 5] URZENERDDEF TIE [$870) (mitigation) EFIFNTLD.
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X, AICE > TOEFRME TH-720, AL > TOFEMETHSTZD 5, *IKE L
TIEWdHp 5 3R (reduce, reuse, recycle), 2F V. EHEK &, AU N TEROEDR
DET LD Z ENRZN,

RKT7AR—FNLOMGETHHIERMRITING XA R 2R T D, ABITZbED
EHARDOPWEERDO 7 v —2FH LTV, BEADOAREHIIZO7n—2R&E WL L,
BEFICHWEOBERCAEL BT L, EBROXESADEEL X TS, ZOXRIT
AR AR BRE AR E WSS WD Z &b, 72720, HREERS., ABicksZo
WAL, BRICIFMATET, b AAETH S, R EREERO BES BB TIER
W, B Z TSR SN ERBEERICHE)S LT ARNKEER E L THEDbNLTWAEAE, I
EoTHEE LWREIZARREL TE L LRV, LER- T, TREROFEELZDE
Boe=421) T7xfE L, IACHERZITIRETHDH, o, BEROUEILTITO
AND B HEOAEFE - HEIEENZ > TREZ 20T, ZOMFIZITZ < O NOITEZE L) 25
Thy, BORMHETEOEFINEELRLTHA I,

BEZBHRBERD

BN L o CTEERILHE L LTIKRFE, BFE, KFB, £5. Vo, MENET LD,
ZITIEFEED BERICHFEET D, KFBLEBRITEFITHY SN THY, K (HO0) OFF
BRE LT, FMOILROBFERIBETILAET HHFL L THROND, TOMOILFEDH B
T, BEARICERY P52 Li2onTE, R212HIF72 X 5 BRI FEET 5,

K 2. BRBEREMOTERITROMBER EDXILE

TTHR ERBREDORR E2REFLCEATERY EIFAOER

&kHF C | EMAFICIE—ED C/N Lt (5FHEY | REBERIET TICERESIATLER
EEE - BYMETRLD) THRE ZRE (MHREL) ORETRY L
FonTua,

)2 P | KEEREBLOHTIIIEULE 2RI A MY VERTHY SRE
DXFUDETTHD I ENAESHIC
B2TW3, (K1T2011281K)

MES | KTUBR - ARDPSOETYOHT | MERICHDRIZEFER LA

S BREBE DR TXRISDRIEEE R DTS,

HERER IR OBRDOKEITEHR ST (N &L TRRFICHD, L, 1FEALE
DEMIBRZEHEFHT LN TET, ToE=T - HBREOLEWH D \WIEIA 4
DRI o BHRZFH L TWD (K 2), BHRDFLUINDOIBIZ o EBHR 2 [ S HERE]
(reactive nitrogen) &9 (IFEAREEHR) NWEMHEEHR] L )H RELG ELARMIZHE UEK
Thd),
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3 MOz TEREEE-rA
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ik,
ﬁ 1
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Sl A e
-3 Hi MHa*
ik & FUESG LA

2. RIEHRDEZR O E EEIEBIE. Canfield (5 (2011) OX 1 HSEERE.

ERITF T BT EEND LR RO TEYOAEFICHAETN, BEHTIIIED L &
LIEPHENTART DI ERZVOT, BB LTHRT 2 2 ERLEITR D, EHR
AEBL DS EI LA E O EICAMICE E L 52 5 (K 3),

T A RINEB T ERERRENRTET S

avta

=
=

48] &

E Qi + vk nawa
m ikl

‘E; s oo

X W AL amoto
& nAfganak

[m.l w o Az<kaied

[ o

)

(==
=

o
—_

15 2l

ZXRER=E kg / 10a
B 3. fEIRE C =RBR. Rk (2008) &V,

ZFRIEEHL, 1913 F D /—3— (Haber) &4 > = (Bosch) ®¥HIZ LV K& H
DON,EZEELTCT VE=T 2T HIEICED  KEICAEETE D X)o7, BIfE,
EHRFIEEZ2 LTI, HROANDEZZ X DB ZMIGETE R, TUE=TAMITIER
IR ANEDN D T2, BRACFIOEHE ITbABRE 2 HE L —bikE (CO, ZHEH
T 5, FEHINIERTOERIL, —HITERET IR, —BIZERITRIR S TARHE
B S, RS HE S D, TP TCIEK2ICRT I EE 2. £ < I
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WrE7OKR—YN

g _ FRNZERERICE LR A HHREHE

EERIC L » Tl A 4> & 72 5,

Fo, BRBEICE S Rk ER (NOy) X—EfbExR (NO) 2Eo=uEFEEElY (NOx)
LEETHD, ZNHITFEICKREFTDON, & O, DFIGZ L > TEKSIN D, NOx ITKE
HEME THY | HREIEFREELZ 0T & b2, RBEA Y COARERT, KK
WA X7 NOx O£ < X, i1 42 & LTkt sE 3%,

TEEPIZIE, MEE N, ICEZDMEERZ2 S OMEMDR NS, L LZE O 03 igEE
OMFGITIBO O N | HEEKSREICHET D FKEDOMBRIEE N ESL 2D, £
ToRALIETCIRRBIC L » TR E DO EM N REIRLAR TH 5 ik —EF (N,0) 12725,

RO EEZMER O E BT X 4 12, NSNS EDOBEDORFRIZK 5 2R,

1890 EZ A ND2MIKRDERMEIR. HEBOEMIE Tg (N) /&,

F 3

MHx

8

9100 A E
- -

1| [T = 5 )
M == || e Eﬁgﬁ i - Eﬁ;ﬁ
wis | | his |_||_I

1990 EZ A D2MIRDEBHREIR. HEBOEMIE Tg (N) /&,

13

PR

TR

4. EHERBIL D2 FE IS
EDBN=N— KRy 1ZOFADPBEDHE. TH 1990 EDKRRTH S, NOy IFZHRELYD
NO, NO, DIZDHEEE A A > - BIEER A A > FaSD/#F. NHX &7 VEZT7 - FUEZVLAF
ED#RFR, (Galloway and Couling (2002) MR Z/NII- X&) -B (2009) (C7 5> THAREIL.
—EBeREA L 7=.)
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TEA

200
b

1150
AL

100

AH

= L
2 (EDBERY) j
0 L Py 0

1870 1850 1910,1530' 1950 1970} 1990} 20104

ABBRREORESEEH) | 7UESTEH
e Ety)) i aTOF o N =y G

5, HROAOB KUORUBFREEDEE (Galloway (F1H 2003)

BRBERUEHEZTRIEFE
ANENEENC X A EFRMEEROWEIL, RO LD REBEEMELFIXEI L TW5D, Fiuk,
—ODEEOFHEDFRGYEN G | SHIEKBRK CHRON DIREIRE T, SEIE0EM
HEZ L > T D,
o EBHIZH X DN EFRIERO—, BIO, 1EWEEICL D EERE F TS ERE
WL ETE KD BRI ICH D Z 1L - T, HIFAK - IR NBR S NS, £,
TECIR R E AR DO B R B X ZORER & U TREREYM O RIEA (R -
k) . mERFKB O ENRE D,
o PREEIZ K » TRANEZRBLLY (NOx) NHEHEIN D, NOx I3MdEE ELHFETH D,
FIE A Y R FER Oy E T AT ATy TORKIE L R 508, —HITRE
IZ &> CGEIFNZ Z TR TFILE T 5, LA IR EE S IELE @ERO—) &
KB F oD N IE=—a YLk & L CTHIRIGET Db EOWm R H 5, T
ke FREAE~DEEZ GO TZIEEH D FlKIBEA~DORSEEZARIIIND S,
o BB H 2 DN -ERIERENT, KMk - TiE, KER~O—@{L—%EHFE (N,0) HEH
ZHIMEE 5, ZHUTRESRZ M LKUEERNCT ST 5,
o7 UE=T AT LI AL ARENT LV K&K~ CO, 3 EH S, IR=EZEZ TR L
REEMEFET D,

BAOZEFBERUEXDIANR

HAIE, BERCERO BARRMENZDIZ, AABZNIT L0 b T EEOER AN
TSV, BREDORIEDIZD DAL EREM E D DERAMORENE Z 5
THU T AKIZEAART & SNDREDIHIEA A 2B L Rd D, £, FEBHNTZRWD
B, WRECTENDOIMRBIBESNDLEZ VD D,

I TFARIZ, BARTIEERAENEL L TNDHDT, RUMEEROZ S IIMEINTE
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R RRBIR CM T oS R HE

ZTE LTRRUCH D, —HOERITIGIRITIKDLN, ZIUII RI U LR EOFEY %
G BAKD D Z DS THND, FtEOBLR DI BRI OER N HE N ETITR -
TWAHZ LTMA T, SEKDERIMBED =R F—a X ERRENWEWNERDH D,

F72, I BRI OB T, KEEE TS X DR EEF OB N BRI & > Tl
nEAE RS TEHZMEF] LFFENIHEENEE TVWD, TSk, EFEAKDOHEA
FUMEE FR VI KE FORENREE TV, EFoMETEIE. LR CIEFEERD
REBTIEL, HAYEM T 7 T EE O OIRBRRIGREN L HEEND (FKIED
2012),

AARMEIZEBT DT 7 77 ORBEADBERIIARARR LB Z D, FEV RO K
BB, MREoOWE, AoBRENREL L2, BREEREBEOER~ORY N—IK &
Ez5NTW5 (Uye 2011; 8 - [ 2011),

7272 UL WA REE T, i 20 IS OKE S O OGS R OREIK T
DIKEEPR OB DB > T D (BXRER) Z & bfEfsitd (Nixon, 2009),

¥, BARIZEE - R Z A L TWDHDO T, BATTOEICKEIT 2 ERAROETLDO—
WML EBZEZXOLND, BRANDOHEHET HRM2EFZENEARPZOLER IV b REE
Z7o b7k (Box3) #HE->TWA,

Box 3. &% 7Y N TU >k

ZXRT7Y MUK (nitrogen footprint) IEEWEKOI IO AT Y N TV MO—FETHY.
H=—RY - TYRTIVIRTF—R—- Ty TU2N (F, 2012) EHRPUDEDTHS. BAEPE
BREDERDPEEINDIBETHRASNERIGEZBZRDEZETE>TWEEEAD. TOOEERDS
ATWBRIHEEMT. ZOMIIEEMTOREEFEEASNS., Galloway ZIELHETHIEERICK
ZDSDERESHET [N-Print]=8 EWSFHTIE. BROBHETY MUY NEHETEE Y-
[N-Calculator| (Leach (7 2012) AR EIN TS, ZOFEHEIEEERA 7707 (N K
X 2-1 81 [EEMNAERKRE] OIEZSR) O—RESNTWARDY., SOEZAEMERITZXUHEI—0OY
NICRENTWB KD THB.

R7OVICBIIZDERERAZEDEEY

EHRR EEMERE (FAO) o7 —% (¥ 6) Ik, 77 ORREENEE TR
D 63% & HEd5, ZOHRIIHEROADICLD DR LIFIFER CE, BHmEH 50
XM EEREIZLDDRICHEITREN, TOIHLTHLHERT VT (FAO DEFRIZLD)
DR DOEZILEHEE O 34% 2 O TW5, BT U7 OFMmERESH 72 0 OZERICEHYE
13299 kgN/ha (1 ha H7- 0V ZEFE L L T299kg) THY ., HFFEHD 77, I—11 w30
48, b7 AV D 65 IZLERTRE, (2B, HE7 713103, M7 U 71£99, BT
T O—ETH D HARIT 106),

http://www.n-print.org
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6: HFRDEHDER. REY RELEES. ADBHEBEICLODZTO7 ®R7 D7 FEDEIS.
EEREBREME (FAO) O#tit (2010 %) ICK> TR, RFPOHIEK S FAO DED. &K
TOR—YINTRETDIR77IRIEEFAO DR7 7 ERBT7 T AL ELBDICHET B,

HC HENIHHE R B 72 0 OEFIEEHNEE S 319 kgN/ha [ RO, F72REEEIR D%
FRALHOPHEDL Z W2, ERARMPFFICRKE VL, Hic X > Tk, K&KBETHO
ERIZL > THEMA D OBEGEAN pH 4 £ TEMLLTEY (Fang 17> 2010), +HEH
DYFEOEBNPEIT L TWD Z LRSS (1, 2008),

[HARDEHEFRGE DRI OE TR L DI, BT T ORI O KRR « HEET Y

DOFEIIAARIZH KOO TN D, £, &m3fL«t;9 . AAEOBREAMIZIL,
HARDHEFREINZS U AEREIC LD OB EEN5,

BB, KT —a o N b T A I EES AR LS OREND 5, AlE
B2 e b0T, BRI 57 AV BEL & EEPORMBRARH LTV (KF,
2011), BHIO > HTKENKEREEEZ LD, WFICHL TERET (AT 1)
MNEHHH L TND, LERS> TR TOMENZDOEEHT V7 OEFICHEET S &1
RS, HAROEBZMEEROMREMIIII_T 7 TORYMANLETH 5,

PR EHRERER D /=8 O iTHIRE
NFEREENS & » TEREEHICHFH S o ROsE=ERIT 1 F£H72 0 105 Tg (Tgld7 777
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K10 D127 T 5) ITRS (2005 FHE), ZAUTIEEHETR & REERIFICY T B s,
AEBHE IR I S ST BN S EEERERICHI LD L ARESERTH A LDIIH T B
D, SRBORIGHEREY FR—ATEZLBRETEHY | ZORDITHIRO LR
BOFEREAIIR LZOEHEIT) ZENNETH 5D,

2D B BRBEEIEO b OIY, KAFEEFTC T4 L OEEPHHR L . BB L 0B
BHEHIR & 25 DRBEREW N H D0, DWTIUCHOWNT S BREREIT T CICBR S &
BB DHDT, AFRBFA =TT 4 7T TIRINLZEL LTI EFin,
772 LB O SRR OMR - FHONR L L CUIZEET 2LENH 5,

FLRI 7R JE B SRR 8 B2 TR R B,

BARDRERDIIK
MEER (T2 L&)

AAROBFHMEER O TIE, 5 3 IR FHAN ARG E CIxE A 4 28F o T8REE],
EWAWTIIEERETD () — A ) R_R—=Ta ) NEESE LS 250, EEER
DHRINIZ E D BT STV (Box 4),

Flo. TNETOMEARFRICOERBRNLFEL LTHRIATWDLHDITENT
b B, Fbienpll LT, BHEEEITEEMEE (JST) & hEEF AR LS (NSFC)
& DFRME I EBERL2H A i e 2 ik TR AR L hEOBEEARRTIRIC I T 5 2 EE
BRI X O OKEIZ T TR T 5 kgt (2010-2018 1) EfTHTH 5,

T, RERFEHINSEO B & T 2011 15 S HEHE S 70T 2 i i « kbR ArZe B
REET 7T 5 (NEXT) OV —2A ) R_R—=v 3 BT A0 8E 141 D 5 b
EHRIEREEETLAON 4D D (T 2 BIR).,

WERITIL, BREAREMIERAHEER IC THT TR 2 EREROEML - EHEFH
DEKILET M XD THNCEET 28F98) (2008-2010 1) b o7,

COIFNERBROSHE T, KEIGYL, KE, KIEARER, HERIBBR L OREFIEK - &
IR, SESERTEOL ETHRENTWD (BRETE. EBMOKES. TSRS 7
) (ftk 2 2W),

72k, HHERBLHNCBE 3 2 AP A REWr Ao E LS & L€, KUEEWFZEIZ B L I HhERIR IR
{LBLAMHEE RS R (BREES - KGT N R CENIEREMFZEATICERE) N D, WEIEER
WFFEICBET 5 b DITREFETH 5.
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Box 4. FEARMEAEDOHDEHRBROME

% SRS RMEAGTEOS ETlE. [DBIMERK] (2006 £3 828 H)*" DES 4 HBFNS5
[BiE] 2B [K - WEEREREE] MEREONBHIREREBROMEL ROBMENSEODY. [BF] &
WOBERRYESK, £ [RUEEE)] MEEE IC—B_R2R0OHHEESSEh. [HEREE].
[3R #iiT] MEEHICOBBRLODEDDHB, [FATHAIVA] HBFICIE TKUEKBENS - KUK
<ELT] SFEIC [MEY. BiEYEER LBREMSRTERE] b5,

£ SHPRSRMEAHEO 7 0—7 v 70550 [HEBRHERKBRENT7+0—7 Y7 (ER 18
~ 22 [2006-2010]4EE) DEY) & EH#ER |0 OIRIEIDHF Tl — B - BHFHERBEGRDIENK-
YEREETREE] MRERD [E3HMOTEHEICHEDIRE] I [KABRMBHEMETIE. BEYE
BUWBHBREBEMTI CH B 7T EY Y ARGEFR LABRRET7 Ot ADETHBEEERKL ... | &0
SHbHH B, £, BEAOEBEOSRIFARVY. [$#% (H23 [2011] ~) O] OFICHBRD
EESTEEIND. [K - MERBRBEHEOMEIL. [ELHPLEREER CRESTOMOEEY. K=
BEMDABEELRZODHEL, Tk, TROBESRLR DO, Lthh SBEHICERH—MA7 70—
FHHLVADBFTHBD. 2O LEDBCPHEYFANEEZBI T, MANE7 7/ O0—F 2k T BtilEA%E
ESEBD. HEFTHIPERETHB. ]

5 4 IR INEAE I EZRED—DOTHB[ T ) =21 /=2 3V |OFABIC[ERELR]
FHTL B, LPL. 400 [EEER] ODBRFLSNOYERRICERLODDE [HE12T75DT
J—=24t] 23 ThB. BRERIFARINTOEND. BRLDBF—T—RNEL TR [BRRECEDZ
BEORE] [FMRICHETZBRBEROME] [FHATELBERERBHEEORR] HH5.

5 4 IRISEEMEASEOS ETOFRK 24 [2012] FEF7 V3> T Tl BERRE [HE1
Y7507 =] OE[BEGE [ IS C2BRAKEROEE DY ] oFIc [EREOERE
EF| EVLOXEPEENZEON. BREREZSCYEBRICIIPEICIIERINTOEARL, BERELT
FRAKED [REREICE U BREBNEESORIO /O DHEMEAFE] HINICHIETHEDTH Y.
ZOHRICERRBERICEET ZRABDPEENTIEWS D, [T 24 FERERMEERR 7 V/>a>T 7>
DHERHERICONT] ODAXTEERESNTEST . FIFERORPIC [{LERBOIRAE 2 BlHIH] »
BEREINTWBEITTH S,

IRIBBUR

Fip vl REAE 220 ST HARBFOFER & LTk 21 BB ST EERM | (2007 £
) NG | (EREES, ARIEES L L BICERMEARIE L S TWD, %
LT 20124 4 H 27 HICHIERE SN 4 B EAF Y <1, SFaests
Z URmE 5B - TR | OFAIC LV ERT D Z LA Fo8 e LT Iese
DR HDOIT L LTWD, 21 ARSI ERRES ) ORI b > mRNFZ KT
MBS 2 THRAERRE ATHEROKA & LTHEELTWE (RN, 2007,
167 X—), L LZOHLBINO PR S ] OO L & ORRIZFEED 5V ITHE
BNSHDEH OGRS A7) TREEAETHY, BEEEGDHROWENEERED A
BRI TIER STV,

RENCBET 2 BB R MEIE B IX LB E NS TN TEB Y . #i5 BB EOBIN S TEi

DE 71 http://www8.cao.go.jp/cstp/kihon3/bunyabetu.html

[E£8] http://www8.cao.g0.jp/cstp/project/bunyabetu2006/followup.html
D 9] http//www8.cao.g0.jp/cstp/budget/n24ap/h24action.html

U 10] http://www.env.go.jp/guide/info/21c_ens/index.html

£ 11] http://www.env.go.jp/policy/kihon_keikaku/plan/plan_4.html
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(ICSU) ot 7 F %5 — % > 27 A (World Data System, WDS) 2 b 5, Zhix
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F7o. REBRICED D KRR - FRAEB O CO, SR EOERBROT -2 2 E &0
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K7 —2 JaLTER™? & ¢ i3 2,

BT — 2 DREHE
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UE20] http//www.icsu-wds.org
X211 http://asiaflux.net
UE22] http://www.jalter.org
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o [HHELEREE) HEE AT T A 201149 H 3 H, lH (B JST-NSFC F3E5:H)
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o 27 LT oW T

> OBEICIE AAAS O L 5 IR A FRN, HEREE R EE N —F AW T L,
> BEIEEFRARARRFEA R Pl 2 ODFETO@EmE. LV V=T T 550805,
>R, WEE. KRR EWoT-fEkE £ 77 CEFHRN T,

CRDS-FY2012-SP-01 MIATBOEARIL MR RS MRSt 42—



HEE7OR—¥I
R RRBIR CM T oS R HE

f1i2. ERAOHMERFENIKR

R
e International Nitrogen Initiative (INT), A3 2-1 #i TEEEAIZ0RGL) Tk ~7z,
e European Nitrogen Assessment (ENA) , I —11 v/ SOERBFEEROGLE L T DOEREA
FPERIBOR 2 -l 2 BHE T B A A 2 R, 2007 40D 4 RIS DTz TiThhvz, =
ZICHR AR B E#HIL T L LT Sutton 1E7A> (2011) @ 1.3 HilZ X 5,
> Huly & 72 o 7= D)3 European Science Foundation @ Research Networking Program
[Nitrogen in Europe (NinE) | THh ~>7z, NinE [ZZEEOWFENZ11»DDH 9 DO EHE
REBEREICET 2R R e T o1EE 2 LT,

> AT AR FFEOREEEDERORERE L BUR & O AEH OBEHT,
COST 729 Action Managing Nitrogen in the Atmosphere-Biosphere System in Europe]
& LY7oz (COST IZ. European Cooperation in Science and Technology) ,

>RFICIRENRIERICH T H2ERBEOB IOV TOWNZEIL EU DF 6 &
Framework Program @ NitroEurope Integrated Project & L C{Tii17=,
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UK. 20 MBI 202 R 5K MEICE T 5 vt SRR ED
ERRENZ T 5 L D IZEkE & 7o, FFIZ CLRTAP (ISR RICET ¥ X7
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> ENA |3 2008-2009 fFIZ 5 DD FEHER T —27 v a v I 270, ThakEiffe LTt
AA v MREEEE LD, EHA T Sutton XA (2011) OALE LTHR L2,

e Planet Under Pressure 23 "% 20124E3 H 26 H72 529 HE T, 1y R CBh=,
IGBP - IHDP - DIVERSITAS - WCRP (F® [BhE$ A EEEME T 1 7T L) ZH)
Belmont Forum (F® HEEZ 7 o7 4 IRl O# X | Z8) S8 L7, HiEk
BRIRIZD DD DRV EE L HEERES S L L 7 o T, BURS - FEER - REIERHF 2
ELIEATE, IGBP % % FifAk L C Future Earth & 3 20T &, 6 A o EqE#
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ZOaRETIE, ENAOHFLTHH 72 A F U A Edinburgh KF® Sutton K5
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IGBP) [ 24]o
> HER BR B2 A8 (b oo A R B9 I [ BR WF 4E FF ] (International Human Dimension
Programme on Global Environmental Change, IHDP) "**!, ICSU »1%7~ISSC (H
Brtafras) b5 5,
> £ SRR E B [R5 E (International Programme on Biodiversity Science,
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> RS ERFZEEHE (World Climate Research Programme, WCRP) 7, ICSU 01
™ WMO (RS S84B) & UNESCO @ I0C (BUNfffEFERES) b5 3 5,
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[ ] http://www.igbp.net

[ 1 http://www.ihdp.unu.edu

[ 1 http://www.diversitas-international.org

[ 1 http://www.wcrp-climate.org (HAEE(IC K DB http://www.jamstec.go.jp/werp/ )o
[ ] http://www.essp.org

DX 29] http://www.icsu.org/future-earth

[ ] http://www.icsu-wds.org/

[ ] http://www.jst.go.jp/global/

[ 1 http://www.eanet.asia

[ ] http://www.acap.asia
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TuY 7 MiFZE), 2010-2014 R,
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