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Detailed NH3 emission fluxes for Europe have been mmpiled in Mder lo mn a u  pollulion 
simulation models among Eumpean muntries. Only livest& and Ihe application of fRlilizer have 
been taken into ~auunt to obtain hW3 emission fluxes We used the animal emission f w  

cattle(daii cows and beef) and p i s  respectively. In Japan w6 genaally have much more rainfall 
and the avenge ambient tnnpaatuFe is higher mmpd 10 Eur~pean muntries Thus lhe former 
may actually make emissim fktors be lower in Japan and the latter m y  make mission factors be 
higher U r n  UIW fadm for E~rope. P- these d f i k ~ ~ ~ ~  caicel each &a. In Europe, NH3 
emissions from cattle and pigs mver 84% of the "3 emission 6an livestodc only "3 emissions 
fiom cattle and pigs were omsidered in this reporl Domestic animal populalicn data wa collected by 
prefmre and apportioned lo gn'd cells baxd on the pfidural area in each grid cell ( I"  latitude x 
1" longitude). We ured Jnfbmation Related to Livestodc Impmvement (pub. Minjstry of 
Agri~ulture, Foreary and Fshaieq tivest& lndusuy Bureau Animal R o l d i o n  Divisio$l99'2) 
and lhe Data Book on livestock of Hokkaido '92 @ub. Hokkaido 1992). For f n t i l i  N j  

for - 0- 

and other nitro~en-ertha -e. total 
faintilk waze for J a ~ a n  was ~DLXMI 'oned 10 pref' based 
Yea&& of FRtilizer @ub. The Association of Fdl iza ,  1992) and the Sfaiistics Table on 
Aqiculture ofHokkaid0 @ub. Hdckaido, 1999. 

developed by W.AH. Asman(- 1992) for Europe 23.04 and 5.36 kg NI-liianimaL'y . for 

. .  
anissioq we assunied a 10% 

. .  .. . .  

3. Results and Disrussion 
The NH3 enussion fluxes 6om p i g  are slmwn in Fig 1. nie "3 ailission fluxes calculated for 

Northem Kanto were betwen '2,500 and 3,500 lmes NH3/gridyr. Those for Southnn h t o  were 

grea!er U r n  2,OOO tomes NH3/$&yr. In Kydiu Ume is one grid showing betwren 3,000 and 
2,500 loiuies NHjlgridiyr. ?he maximum calculated "3 &ion fluxes for earh of the three 
animal categories were as follows: Dairy COW 4730 (Hokhido), beef a l e ,  4540 (Kyuhu) and 
pigs, 3480 (Kaito) ionties NH3/$dy. nlr five l q &  NH3 &ion fluxes by d a i i  COW ranged 
h 4,730 lo 1,920 tonties NI-I3/pd"d/. a d  were silualed in lhkkaido (4 grids) and in diLm 

Kanto (1 grid). 'Ilie five largd NH3 emission fluxes by beef d e  nnged f?om 4,540 to 2,350 
lonnes NH3/gridyr. and were located in K N i u  (3 gri+), in norlhem h i t o  (1 grid) and in Tohoku 
( I  grid). Tic IUgl1est total mission flux h liverto& includhig d a i i  cow, beef a l e  and p i s  of 
8,490 toiuies NH3/gridli).r. was o b e d  for nortlum Kanto and the second highest \due  of 7,880 
tames NH3/gridiy. was observed for soutllmi Kyusliu (Fig. 2). Grids WiUi mussion fluxes larger 
Uian 5,000 tomes Nt.l3/gri&yr. exist in Hokkaido (Z), hiuao (2) and souUm Kjushu (3), 
respecti\,ely. 

There are no grids W i U i  fdlizer mission fluxes larger Uian 2,500 l o ~ e s  NH3/gtid/y. (Fig. 3) 
aid diffc+Lnccs betwni grids are mall. tlowever, relatively high &ion fluxes were calutilated for 
Hokkaido, Ka~o ad ~ w r t l m  K y d i u .  Ths &urn mibd &ion flux G m  boUi livestock 
and Uie applicatiai of fh i l i  calculated for the h e n i  pad of K a t 0  was 10,600 totuiis 
NH3/grid/y. (Fig. 4 ) .  Hidl enLxsion fluxes of 7,000 lo 9,ooO t o ~ e s  NH3lgriay. were calculated 
for easten1 pw of Hokkaido, 1112 Kaito plain aid Kyushu. 

Total livestock Nil3 niussioilr UI Japvi were 4.6,6.0 and 4.4 x lo4 tomes NH3/y. from dairy 
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.. 
livestock (witliout poultry) mid Uie application of fstlilkcr were Csunatcd lo bz 14 and 9 d  
toiinis NIi3/y.(Zliao and Wan& 1994), rqxdivcly. lliose cdinutes are wiU1in 10% diffmlcc of 
our mlciilntiai for livestwk, liowevcr, our wlculation of Uie anision due to ~ J F  appliwtioli of 
fnli l izcr is appmsiiimately 50% smallcr. A umpUhn of our data to U~me fw olhn coun(rits 
uidiater Uiol Uie oiiissioii flus due to the .qplication of fdilizn in lapan is Suiular to UIOSC. in Uic 
forma Wcd G m n q  and Uie Uiiilcd Kingdoln, howevcr, the N l i 3  emission flux from callle is 
Ixgcr in Uie fomin Wcd Gmiany and in Uic UK cumpared to that in Japui. l l ie total national NI I3 

. 
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Flg 2. -m,emp~~an nu= fmm =ttleandpk i, K 
emission by J a p i  is mull compared lo those ofmost h o e a n  countrim 

4: '.' 

. 
We compred Uie total NH3 etidssion amwnt to the total "4' deposition in Japan Acid 

deposition monitoring CluougoUt Uie year was c o n d u d  in Japan f h n  1983 to 1987 with bulk 
svnplers (Taniaki et al., 1991). The results indicate UWI the minimum, average andtmxinium 
deposition rata are I 1,24 and 61 x IO4  I O M ~  NH3/y. Hmce the average deposition is abut  20% 
larger Urn Uir total annual NHJ mussion. 

4. Conclusion 
In Asia, gridded enussioti fluxes o l S 9  and NOx were mmpild, Iloweva, Ulere was IM gridded 

emission fluxes of "3, We have calculated NH3 m'ssion fluxes on a I" latitude x 1" 10~1gitude 
basis fbr livcstcck and Ule appliwtiotl of fxfilizcr Ui Japan using mussion fadom developed it1 
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F8 3. onddod NH3 &ion Lliaes bcm thc e&xtion of fertlllza i~ Japan(l0 tormen NH3/gnNy.) 

Europe.& total NH3 emissim due to livest& in Japan were 4.6,6.0 and 4.4 x IO4 tames NH3/ 
y. from d a i  co\\s, beef canle and pigs, respectively. The ovmll total MI3 emission Gom domestic 
animals and the application of fntilizers was 2.0 x 10' t m  Nn,/y. The larger enusion fluxes 
&om domestic anliials and the application of fRtilizRs were cbscwed in Hokkaido, Kanto and 
Kyw41u disiric& "lie most dominant contributorin each &gory is boefcattle. " l ~ e  NH3 endssiom in 
Japan are small coinpared to lhose of rncd European countries. 
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