netCDF %G !<%?$N 5,Ls ( B0@- ) $K $D$$$F$N D4:: J?@. 11 G/ 10 7n 23 F| ( Bh 1 HG ) @VKY9@;J ak ahori@cse.nago y a-u.ac.jp Con ten ts 1 $O$8$a$K 2 1.1 >pJs8; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 >pJs8;$N35N, 2 2.1 %I %- %e %a %s%H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.2 CO ARDS $N 5,Ls$N9‘L\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.3 GDT $N5,Ls$N9‘L\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.4 ICSP A T 5,Ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.5 NCAR-RAF 5,Ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.6 NUW G 5,Ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.7 PMEL-EPIC 5,Ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.8 Prop osals for co ordinate conv en tions and co ordinate conv en tions p ostings (ongoing discussion) 5 3 %I %- %e %a %s %H $K 5-:\$5$l$?B0@- 5 4 COARDS $r 6cL# 9 5 GDT $r 6cL# 11 6 B0@-0lMwI= 17 1

1 $O $8 $a$K 1.1 >pJs8; D4 :: $K$" $?$C $F $O !" netCDF $N%[!<%‘ %Z!< %8 h ttp://www.unidata.ucar.edu/pac k ages/netcdf/ 0J2< $N>pJs $rMx MQ $7 $? !# 4pK\ $H$J$k$b$N $O !" netCDF $r Ds6!$9$k Unidata $, Dj$a$?<!$N5,Ls ( %I %-%e %a %s%H$H 8F$V ) $G $"$k !# � NetCDF-3 User’s Guide for F ortran, Russ B> Cx , 1997, http://www.unidata.ucar.edu/pac k ages/netcdf/guidef/, $N 8. Attribute Conv en tion $N KAF,$*$h $S 8.1 Attribute Conv en tions. (NetCDF-3 User’s Guide for C $b D4:: $7 $? $, !" B0@- $K 4X $7 $F$O N><T $O$[ $\ F1 $8 $G $" $k ). $3$N %I %-%e %a %s %H $N ver.2.4 $N @P2,7=0l;a $K$h$kK]Lu !V netCDF %f!<%6!<%: %, %$ %I (version 2.4), (FOR- TRAN BP1~It J, $NF|K\8l Lu ) !W h ttp://www.gfd-dennou.org/arc h/netcdf/netcdf-jp/SIGEN.h tm. $b%P!< %8 %g %s $N 0c$$ $K Cm0U $7 $F ;2>H!&E>:\ $7 $? . NetCDF $G$O !" MxMQ<T %0%k!< %W$, E,Ev $J<jB3$- $K=>$C $F?7 $?$J5,Ls $rDj $a$k$3 $H $,$G$-$k !# $=$N>pJs $O !" >e=R $N%[!<%‘%Z!< %8$N !V NetCDF conv en tions !W $N9‘L\0J2<$+$iF@$k$3$H $,$G $-$k !# � COARDS Con v en tion, (Co op erative Ocean/Atmosphere Research Data Service $, Ds6! , 1995, http://ferret.wrc.noaa.go v/noaa co op/co op cdf pro�le.h tml) � GDT Conv en tion, (Gregory , Drac h, T ett $K $h$k 5,Ls , 1999 G/ 3 7n$N V er.1.3 $, :G?7 , http://www-pcmdi.llnl.gov/drac h/GDT conv en tion.h tml) � ICSP A T Conv en tions � NCAR-RAF Conv en tions � NUWG Con v en tions � PMEL-EPIC Conv en tions � Prop osals for co ordinate conv en tions and co ordinate conv en tions p ostings (ongoing discussion) 2 >pJs8;$N35N, 2.1 %I %- %e %a %s %H 0J2< $N !V B0@- (attribute) !W $K$D$$$F @bL@ $7 $F$$ $k !# units long_name valid_min valid_max valid_range scale_factor add_offset _FillValue missing_value signedness C_format FORTRAN_format title history Conventions 2

2.2 CO ARDS $N 5,Ls$N9‘L\ 0J2< $N9‘L\ $K$D$$$F@bL@ $7 $F$$$k !#I, $: $7 $b !V B0@- !W $G $O$J$$$3$H $K Cm0U !# <!@a $N GDT $O$3$N 5,Ls $r0U<1 $7 $F$$$k !# File Name: Coordinate Variables: Global attributes: Data Variable attributes: long_name scale_factor add_offset _FillValue missing_value Units attribute: Other attribute: Variable names: Rectilinear coordinate systems, only: Number of dimensions: Coordinate variable names: Order of dimensions: Data type: Coordinate value ordering: Coordinate Variable Attributes: Time or date dimension: Climatological time: Vertical (height or depth) dimension: Latitude dimension: Longitude diminsion: 2.3 GDT $N 5,Ls$N9‘L\ 0J2<$N9‘L\ $K $D$$$F @bL@ $7 $F$$ $k !# !V B0@- !W $G$O$J$$$3$H$K Cm0U !#B0@-$N@bL@$O !" 3F9‘L\$NCf$GE, 599T$J$o $l $F$*$j!" $^ $? !" Appendix A $K 0lMwI= $,$"$k !#J8>OCf $G$O COARDS %G !<%? $H AjH?$9$k5,Ls $K$D$$$FCm0U $, =q $$$F$"$k !#NL $O KDBg !# 1 Purposes 2 Filename 3 Data types 4 Attributes 5 Global attributes 6 Variable names 7 Data variables 8 Coordinate variables 9 Axes and dimensionality of a data variable 10 Coordinate systems 11 Units 12 Physical quantity of a variable 13 Topology of an axis 14 Longitude dimension 15 Latitude dimension 16 Vertical (height or depth) dimension 17 Component variables 18 Associated variables 19 Bundles 20 Boundary variables 21 Representation of subgrid variation 3

22 Contracted dimensions 23 Time variables and intervals 24 Relative time 25 Absolute time 26 Gregorian calendar 27 Non-Gregorian calendars 28 Multiple time axes and climatological time 29 Invalid values in a data variable 30 Missing values in a data variable 31 Compression by gathering 32 Compression using a scale and offset A Attributes B Methods of representing subgrid variation C Modifications to udunits.dat D Long names for quantities 2.4 ICSP A T 5,Ls Imperial College Space and A tmospheric Physics Group (ICSP A T) $N 5,Ls!# $3 $N5,Ls $O 1994 G/ $N Q ;~7ONs 2r@O $G :NMQ$5 $l$?$H$" $k $, !" 5,Ls $N6qBNE*$JFbMF $O :\$C$F$$$J$$ !# 2.5 NCAR-RAF 5,Ls National Center for Atmospheric Research $N Research Aviation F acilit y $N 5,Ls !# 1994 G/ !#Ht9T5! $N;~7ONs %G !<%? $K FC2= $7 $? 5,Ls$rDj$a$F$$$k !# %5 %s %W %k%G !<%?$"$j!# Dimensions: Time: Global attributes: Variable attributes: 2.6 NUW G 5,Ls 1992 G/ $K :n $i$l$? NetCDF Users W orking Group (NUWG) $N 5,Ls !#%5 %s %W %k%G !<%?$"$j!#%_ !<%F %# %s%0$r $7 $F$$$m$$$m $J$3$H $r5DO@ $7 $F$$$k $, !" W eb %Z !< %8$G8+$k8B$j $G $O 1996 G/0J9_ $O 3hF0 $rDd;_ $7 $F$$ $k!# 8=:_ $N$H$3$m !" $3$N5,Ls $K$D$$$F$O D4:: $7 $F$$$J$$ !# General Conventions approved by NUWG ( >/$J$$ ) Conventions for Surface Observations ( >/ $J$$ ) Conventions for Upper Air Observations ( >/$J$$ ) Conventions for Georeferenced Gridded Data ( B?$$ ) Conventions for Satellite Data ( $A$g $C $H B?$$ ) 2.7 PMEL-EPIC 5,Ls NO AA $N Paci�c Marine Environmen tal Lab oratory (PMEL) $, !" 3$MN %G !<%?$K BP $7 $F EPIC %= %U %H %&%(%" %Q%C%1!< %8$r ;H $& $?$a $K :n$C$?5,Ls !# %5 %s %W %k %W %m %0 %i %‘!& %G !<%?$"$j!# L$D4::!# General Conventions Axes Longitude Axis Latitude Axis 4

Depth Axis Time Axis Variables Attributes Oceanographic Data Types: Conventions for Profile Type Data , e.g., CTD, XBT, Bottle data Conventions for Time Series Type Data , e.g., Buoy data Conventions for Track-line data, e.g., Shipboard ADCP Data (preliminary) 2.8 Prop osals for co ordinate con v en tions and co ordinate con v en tions p ostings (ongoing discussion) %a %$ %k$N 0lMw $,$" $k !#L$D4::!# 3 %I %- %e %a %s %H $K 5-:\$5 $l$? B0@- $3$3 $G$O !" %I %-%e %a %s%H$N 8.1 @a $r7G:\ $7 !" $= $3 $K CO ARDS $*$h $S GDT $, Dj$a$k5,Ls $N3:EvItJ, $H$NHf3S D4:: $N7k2L$r<($9!# %" %s %@ !<%9 %3%" (‘ ’) $+$i ;O$^$kL>A0 $O netCDF %i %$ %V %i %j$N;HMQ $N $?$a $K M=Ls $5 $l$F$$$k . netCDF %U%! %$ %k $r2C9) $9$k0lHL $NB?$/ $N%" %W %j%1!< %7%g %s$O , I8=‘E* $JB0@- $N47=, $r2>Dj $7 $F $*$j , $= $& $7 $J$$$@$1$N@5Ev $JM} M3 $, L5$$8B$j$O , $3$l$i $N$H$j$a$K => $& $3$H$r6/ $/4+$a$k . 0J2<$K , ?d>)$5 $l $kI8=‘E*$JB0@- ( JXMx$G$"$k$3$H $, $9$G $K <($5 $l$F $$$k ) $N L>A0$*$h $S 0UL#$N %j%9 %H$r <($9 . $3$l$i$N $&$A , ?tCM %G !<%?$, 2>Dj$5 $l , J8;z %G !<%? $H $7 $F$O ;H$o $l$J$$$b$N$b$" $k ( Nc$( $P , units , valid range , scale factor ) $3$H$K Cm0U $, I,MW $G$" $k . � units %I %- %e %a %s %H JQ ?t %G !<%?$K BP $7 $F ;H$o $l $F$$ $k C10L$r;XDj$9 $kJ8;zNs . Unidata $O , <+M3$K <hF@2DG=$J %k !<%A%s$N %i %$ %V %i %j $r Ds6! $7 $F $*$j , $=$l$K $h $C$FJ8;z Ns $H C10L 5-=R$N%P %$ %J%j7A<0$H$N 4V$N JQ 49$r9T $& $3$H $,$G$- , $5$i$K$=$N%P %$ %J%j7A<0 $K$*$$$F$O , $$$m$$$m$HJXMx$JA‘:n$r<B9T$G$-$k . $3 $N%i %$ %V %i %j $O$$ $/$D $+$N netCDF %" %W %j%1!< %7%g%s$K$*$$$F ;H $o $l $F$$ $k . ?d>)$5 $l $kC10L9=J8 $r ;H $( $P , @09gC10L $G I=8=$5 $l$?%G !<%?$r , ;;=Q1i;; $G$-$k0lHLE* $JC10L $K <+F0E* $K JQ49 $G$-$k . $h $jB?$/$N>pJs $K $D$$$F $O , App endix A [ C10L ] $r ;2>H . CO ARDS 4p K\ E*$K %I %- %e %a %s%H $K F1 $8 $/ udunits $K => $& $3$H $r ?d>) $9 $k . $= $N J# ?t 7A$b ;H$( $k . $? $@$7 , $=$N 5, Dj $+$i "degrees" $r :o=| $7 !" "ev el","la y er","sigma level" $r DI2C$9 $k !#7PEY $r I=$9$H $-$O , "degrees east","degree east","degrees E", "degree E" $r ;H $&$3$H$r ?d>) $9$k . 7PEY$O "de- grees north", "degree north","degrees N","degree N" $r ;H $& $3$H$r?d>)$9$k . GDT 4p K\E*$K %I %- %e %a %s%H$K F1 $8 $/ udunits $K => $& $3$H$r ?d>)$9 $k . %I %-%e %a %s%H $H $N 0c$$$O !" Ap- p endix C $G <( $7 $F $* $j!" :#$N%P !<%8 %g %s$G $O !" degrees $O G’$a$J $$ . year $H month $O G’$a $J $$ . calendar month $H calender year $O , $*8_$$ $"$k$$ $O B> $N;~4VC10L $H$NJQ49 $,$G$-$J$$ . $?$@ $7 , %+ %l %s%@ !<G/$H , 12 %+ %l%s %@ !< 7n$NG\?t $H$N 4V $G$O JQ492DG= . (11) $3$N 5,Ls$N%f!<%6 $O !" %f!<%6<+?H $NC10L $rDj5A$9 $Y$- $G$O$J$$ !# $3 $l$O !" %f!<%6 $N%U %! %$ %k$r G[I[ $7$K $/$/$9$k $+$i$G$" $k !# Unidata $K ?7 $7 $$ C10L$NMW5a$rMWK>$9$Y$- $G$" $k !# (12) JQ?t$N J*M}NL$K BP$9$k C10L@bL@ !#B0@- units $K $*$$$F$O Bg!&>.J8 ;z$N6hJL$O =EMW !# $3$N B0@- $O !" NL $, L5<!85 ( =c?h$J?t ) $G $J$$$J$i $P I,?\ $G$" $k !# (14) 7PEY$rI=$o$9:BI8JQ?t $O B0@- units $r 4^$^ $J$1 $l $P $J$i$J $$ !# %G %U%)%k %H$O$J $$ !# (15) 0^EY$rI=$o$9:BI8JQ?t $O B0@- units $r 4^$^ $J$1 $l $P $J$i$J $$ !# %G %U%)%k %H$O$J $$ !# 5

(16) COARDS $H 0[ $J$j!" 1tD>:B I8 $O B0@- units $r 4^$‘I,MW $O$J$$!# $=$N $?$a !" @5 $NJ}8~ $NH=CG $, COARDS $H 0[$J$k$3 $H$K Cm0U !# $^$? !" ;~4V $K4X78 $7 $? <! $N9‘L\ $G C10L $K 4X$9$k5-=R $,$" $k : (23) ;~4VJQ?t $H4V3V $K$D$$$F !" (24) Aj BP;~ 4V $K $D$$$F !" (25) @dBP ;~4V $K $D$$$F !" (26) %0 %l %4 %j%*Nq $K $D$$$F !" (27) Hs %0%l %4 %j%*Nq$K$D $$$F !# � long name %I %- %e %a %s %H D9$$ 5-=RE*$JL> A0 . $3$l$O , Nc$( $P , %W %m %C %H $N %i%Y%k$E$1$K ;H $& $3$H$,$G$- $k . $b $7 , JQ ?t $K B0@- long name $, 3d$jEv$F$i $l$F $$$J$1 $l $P , JQ?tL> $,%G%U %)%k %H $H $7 $F ;H$o $l $k . CO ARDS %I %-%e %a %s %H $H F1MM . GDT $3 $NB0@-$O%* %W %7 %g %s !# � valid min %I %- %e %a %s %H $3 $NJQ?t$KBP$9$kM-8z$JCM$N:G>.CM$r<($9 %9%+%i!< . CO ARDS 5-:\$J $7 GDT 4pK\E* $K %I %-%e %a %s %H$K F1 $8 !# $? $@ $7 !" GDT $, Dj$a$kB0@- $K 4XO" $7 $F :Y $+$$LsB+;v $, $"$k ( Nc $( $P b oundary JQ?t$J $I !# ) � valid max %I %- %e %a %s %H $3 $NJQ?t$KBP$9$kM-8z$JCM$N:GBgCM$r<($9 %9%+%i!< . CO ARDS 5-:\$J $7 GDT >e$N valid min $N 9‘L\$r;2>H$N$3$H � valid range %I %- %e %a %s %H $3$NJQ?t $KBP $9$k M- 8z $JCM $N:G >. CM $* $h $S :GBg CM $r<( $9 2 $D $N?t CM $N %Y%/ %H%k $G$" $j , B0@- valid min $*$h $S B0@- valid max $N N>J} $NCM$r;XDj$9$k $N $KEy $7 $$ . $3$l$i$N $I $l $b $, M-8zHO0O $r Dj5A$9$k . $b $7 , valid min $^$?$O valid max $N $I $A $i$+$, Dj5A$5 $l $F$$ $k>l9g$K$O valid range $r Dj5A $7 $F$O$J$i$J$$ . 0lHLE* $J %" %W %j%1!< %7%g %s$O , M-8zHO 0O $r30 $l$?CM$r7gB; $H $7 $F 07$& . valid range , valid min , $* $h $S valid max $N$= $l $>$l$N7? $O , $=$NJQ?t $N7? $K9g$C $F$$ $J $1 $l $P$J$i$J$$ ( $? $@ $7 , byte 7? %G !< %?$r =|$/ . $3$N >l9g $O , $3$l$i $N B0@-$N7?$O , 0U?^$9 $kHO 0O$r;XDj$9 $k$?$a$K , Id 9f$D$-$N integral 7?$G$"$C$F$b$h$$ ). valid min , valid max , $*$h $S valid range $N $I $l $bDj 5A$5 $l$F$$$J $$>l 9g $K$O , 0lHL E* $J%" %W %j %1 !<%7%g %s$O , M-8zHO 0O$r0J2<$N$h $& $KDj 5A$9$k . %G !< %?7? $, %P %$ %H 7? $G , FillValue $, M[$K Dj5A $5 $l$F$$$J$$>l9g $O , M-8zHO0O $O$9$Y$F$N2DG= $JCM$r4^$‘ . 0lJ} , M-8zHO0O $O , FillValue $r 0J2<$N $h $& $K =|30$9$k . $b $7 , FillValue $, @5$J $i $P , $=$l$, M-8z$J:GBg CM $r Dj5A $7 , $= $& $G$J$1$l $P , $= $l$O M-8z$J:G>.CM $r Dj5A$9$k . @0?t7? $K$D$$$F$O , FillValue $H$3$N M-8z$J:GBg$^$? $O :G>.CM $H$N 4V $K$O 1 $@$1 0c$$ $,$"$k . IbF0>.?tE@7? $K $D$$$F $O , $3$N 0c$$ $O 4]$a8m:9 $r5v$9$?$a $K , I=8=2DG=$J :G>.CM ( :G$b2<0L$N %S %C %H$, 1) $N 2 G\$NCM $G$" $k . CO ARDS 5-:\$J $7 GDT :BI8JQ?t$K$OM-8zHO0O30$NCM$O5v$5 $l$J $$ !# $7 $+ $7 !" M-8zHO0O $r<($9B0@-$r !" 6-3& $N$J$$%; %k$r <($9$?$a $K 6-3&JQ?tFb$GMQ$$$k$3$H $,$G$- $k !# valid min $+ valid max $N $I $A $i$+$r Dj5A $7 $?$i !" valid range $r Dj5A$9$Y$-$G$O$J$$ !# byte 7?$N07$$ $O ?d>) $7 $J$$$N$G !" $3$N7? $K BP$9$kFCJL$N07$$ $O Dj5A $7 $F$$$J$$ !# � scale factor %I %- %e %a %s %H $" $kJQ ?t $K $D$$$F$3 $N B0@- $, M?$($i$l$F $$ $k >l9g , %G !<%?$O , $= $l$K %" %/%; %9$9$k%" %W %j %1 !< %7%g%s$K$h $C$FFI$_9~$^ $l $k:] $K$3$N%U%! %/%?!<G\$5 $l $k . CO ARDS %I %-%e %a %s %H $H F1MM . 6

GDT %I %-%e %a %s%H$H F1MM . � add offset %I %- %e %a %s %H $" $kJQ ?t $K $D$$$F$3 $N B0@- $, M?$($i$l$F $$ $k >l9g , %G !<%?$O , $= $l$K %" %/%; %9$9$k%" %W %j %1!<%7%g %s$K$h$C $FFI$_9~$^ $l$?8e $K$3$N?t $, 2C$( $i $l $k . scale factor $*$h $S add offset $NN> J}$NB0 @- $, M? $( $i $l$F$$$k>l9g $K$O , %G !<%? $O$^ $:%9%1 !< %k$5 $l , $=$N8e $K%* %U%; %C %H$, 2C $( $i $l$k . B0@- scale factor $*$h $S B0@- add offset $r F1;~ $K;H$& $3 $H$K$h$C $F , 4JC1 $J %G !<%?05=L $r9T$& $3 $H$,$G $- $k ; M-8z 7e?t$N>.$5$$ IbF0>.?t E@ %G !<%?$r >.$5$J@0?t$H $7 $F netCDF %U%! %$ %k$K 3J G<$9$k $3$H$K$h$C $F . %9%1!< %k$5 $l$? %G !<%? $r=q$/:] $K $O , %" %W %j%1 !< %7%g %s$O , $^ $:%*%U%;%C %H $r 0z$$ $F , $=$N 8e$G%9%1!< %k%U%! %/%?!<$G3d $l $P $h$$ . scale factor $*$h $S add offset $r05=L $N $? $a $K;H$& :] $K$O , 4X78 $9 $kJQ ?t ( 05=L $5 $l$? %G !<%? $r3J G< $7 $F$$ $k ) $O , IaDL , byte 7?$^$?$O short 7? $G$"$k ; 0lJ} , 2rE‘$5 $l $? %G !<%?$O oat $^$? $O double 7? $K$J $k$h $& $K $7 $?$$ . $H$$ $& $o $1$G , B0@- scale factor $*$h $S B0@- add offset $O N>J} $H$b , 2r E‘$5 $l$? %G !<%?$N;}$D$Y$-7? ( Nc$( $P , oat $^$? $O double 7? ) $G $J$1$l $P $J$i$J$$ . CO ARDS 4pK\E* $K %I %-%e %a %s %H$H F1 $8 . $?$@ $7 , NOAA co op erative standard $O 0J2< $N$h $& $K$h$j87 $7 $$$b$N$H$J $C$F$$$k !# B0@- scale factor $H B0@- add offset $, 4XO" $7 $? JQ ?t$HF1 $8%G !<%? %? %$ %W $N >l 9g $K$O , FC$K @)8B $O @_ $1$J$$!# %Q %C%/ $5 $l$F$$$J$$ %G !<%? $O , %Q%C%/ $5 $l$? %G !<%? $HF1 $8%G !<%?%? %$ %W $H2>Dj$5 $l $k . B0@- scale factor $H B0@- add offset $, ( %Q %C%/ $5 $l$? %G !<%? $r4^$‘ ) 4XO" $7 $? JQ?t $H0[ $J$k %G !< %?%? %$ %W $N >l9g $K$O , %U%! %$ %k Fb$N4XO" $7 $?JQ?t $O C1 $K byte, short, $^$? $O long $N %? %$ %W $+ $b $7$l $J$$ !#B0 @- scale factor $H B0@- add offset ( $3 $l$i$O %G !<%?%? %$ %W$, 0lCW $7 $J$$$H$$$1$J$$ ) $O oat $^$?$O double $G$J$1$l $P $J$i$J$$ !# $3$NB0@-$N %G !<%?%? %$ %W $O !" %" %s%Q%C%/$5 $l$? %G !<%?$N 0U?^$5 $l$? %? %$ %W $K 0lCW$9$Y$-$G$"$k . (long $r oat $K %"%s %Q%C %/$9$k $3$H$O , @x:_E*$J @:EY$N>C <: $,$" $k$N$GA&$a $i$l$J$$ . ) GDT :BI8JQ?t$b05=L $7 $F $h$$ . � FillValue %I %- %e %a %s %H B0@- FillValue $O , JQ?t $K3d$jEv $F $i $l$F$$$k %G %# %9%/ %9 %Z!<%9 $rA0 $b$C $FKd $a$k $?$a $K ;H$o $l $k%U %# %k CM$r;XDj$9$k . $3 $N$h $& $JA0$b$C$FKd$a$kF0:n$O , NCSFIL $r ;H$C$F %N!< %U %# %k%b!< %I $, @_ Dj$5$l $F $$$J $$ >l 9g$K$J $5$l $k . >\ :Y$K $D $$$F$O , [ =q$- 9~$_$N $?$a $N %U %# %k %b !< %I $N @_ Dj : NCSFIL] $N @a $r;2>H . %U %# %k CM $O , $^ $@ =q $+ $l$F $$$J$$CM$rFI$‘ $HJV$5 $l $k . FillValue $, Dj5A$5 $l $k>l9g , $= $l$O %9%+ %i!< $G , JQ?t $HF1 $8 7? $G$J $1 $l $P $J$i$J$$ . FillValue $O DL>o , M-8zHO0O $N30 B& $K$"$j , $= $l$f$( , 0lHL $N%" %W %j%1 !< %7%g %s$G$O$G $O 7gB; $H $7 $F07$o $l$k . $7 $+ $7 , FillValue $r M-8zHO0O Fb $K $7 $F , B>$NM-8z $JCM $N$h$& $K07$($k $h$& $K$9$k$N $O@5Ev $J $3$H $G$"$k . JQ?t $N7? $K BP$9 $k %G %U%)%k %H $N%U %# %k CM $, E, Ev $G$"$l$P , FH<+$N FillValue $r Dj 5A$9$kI, MW $O$J $$ . $7 $+$7 , b yte %G !<%? 7?$K BP $7 $F$O , %G %U %)%k %H $N %U %# %k CM$r ;H $& $3$H$O 4+$a$i$l$J $$ . $3 $N B0@-$N CM$r JQ$($? >l 9g , $=$N JQ99$5 $l$? CM $O 0z$-B3$/=q$-9~$_ $K$N$_ E,MQ$5 $l $k$3$H $K Cm0U$5 $l$?$$ ; $9$J$o $A , $= $l $^ $G$K =q $+$l$? %G !<%? $O JQ99$5 $l$J$$ . $h$jB? $/$N>pJs $K$D$$$F$O , [ %U %# %kCM ] $N @a$r;2>H . CO ARDS %G !<%?JQ?t $, scale v alue B0@- $K$h$C $F%Q%C %/ $5 $l$F$$$k>l 9g $K $O FillValue $bF1MM $K%Q%C %/$5 $l $k !# GDT %G !< %? JQ?t$r B0 @- scale factor $H B0@- add offset $r ;H$C$F%Q%C%/$9 $k:] !"B0@- FillValue $NCM $O %Q%C %/$5 $l$J $$ !# %" %s%Q %C %/$N:] $K $O!" <B 9T A0 $K FillValue $NB8:_ $r %A %’ %C %/ $9$k $3 $H!# $3 $N 07 $$$O COARDS $H$O 0[$J$k!# � missing value %I %- %e %a %s %H $3 $N B0@- $O , %i %$ %V %i %j$^$? $O 47=, $K =>$C$?0lHLE*$J%" %W %j%1!< %7%g %s$G FCJL $K 07 $o$l $k $o$1$G $O$J$$ $, , 5-O? $H $7 $F JXMx $J$3 $H$b$"$j , $^$?FCDj $N %" %W %j%1!< %7%g %s$G ;H $o $l $k $3$H$b$"$j $&$k . B0 @- missing value $O , 7gB; %G !<%?$r<($9 CM$r4^ $‘%9%+%i!<$^$? $O%Y %/ %H%k$G $" $j $&$k . $3 $l$i $NCM $O$9$Y$F , 0lHLE* $J%" %W %j %1!< %7%g %s $, 7gB; $H $7 $F 07 $($k$h$& $K , M-8zHO0O $N30B& $K$"$k$Y $-$G$" $k . $h$jB? $/$N>pJs $K$D$$$F$O , [ %U %# %kCM ] $N @a$r;2>H . CO ARDS 2 <oN‘$N 7gB; CM$r 6hJL$9 $kI, MW $, $" $k$H$-$O !" B0@- FillValue $H B0 @- missing value $N B8:_$, Lr N)$D !#B0@- missing value $N %G !<%? %? %$ %W $O !" $= $l$, B0$9 %G !<%? JQ?t$N %G !<%? %? %$ %W $H 0lCW$9$k!# %G !<%?JQ?t $, scale v alue B0@- $K$h $C $F%Q%C%/$5 $l$F$$ $k>l9g $K $O missing value %U%i %0 $b F1 MM $K%Q%C %/$5 $l $k !# NO AA $N 5,Ls$G$O !" missing value $H FillValue $r 6hJL $7 $F FCJL $K 2r<a$9$k$3$H $O ?d>) $7 $J$$ !# 7

GDT %G !< %? JQ?t$K$@$1 E, MQ$G$- $k !#:BI8JQ?t$K ;H$C$F$O BLL\ !# B0@- FillValue $H$O 0c$$ !" netCDF API $G FCJL$J J}K!$G ;H$o$l $J $$ !# %G !< %? JQ?t$, B0@- scale factor $H B0@- add offset $r ;H$C$F %Q %C%/$5$l $k :] $O !" B0@- missing value $b%Q%C %/$5 $l $k !# $3$N5, Dj $O COARDS $H 0[$J$C$F$* $j !" missing value $H FillValue $r 6hJL$9$kFCJL$N2r<a$rM?$($F $$ $k !# � signedness %I %- %e %a %s %H 2A CM$N$J $/$J$C$? B0@-$G$" $k ; $b$H $b$H$O , %P %$ %H CM$, Id 9f$D$-$^$?$O Id9f$J $7 $N $I $A$i $G 07$o$l $k$Y $-$+ $r ;XDj $9 $k$h $& $K :n$i$l $? $b$N$G $" $k . B0 @- valid min $*$h $S B0 @- valid max $r$3 $N L\E*$N$?$a$K ;H $& $3$H $,$G $- $k . Nc$( $P , %P %$ %H JQ?t$rHsIi$N CM $H $7 $F 3JG< $7 $?$$ >l9g$K$O , valid min = 0 $*$h $S valid max = 255 $r ;H $& $3 $H $,$G$- $k . $3$N B0@- $O , netCDF %i %$ %V %i %j $G $O L5;k$5 $l $k . CO ARDS $H $/ $K$J $7 GDT $H $/ $K$J $7 � C format %I %- %e %a %s %H $3$N JQ?t $NCM $r %W %j %s %H $9$k C %" %W %j%1 !< %7%g %s$K$*$$ $F;H $o $l$k%U%) !<%^ %C %H $rM? $($k J8;zNs $G$"$k . Nc $( $P , JQ?t $, M-8z?t ;z 3 7e $N@:EY $7 $+$J$$ $3$H $, J, $+$C $F$$$k $J $i , B0@- C format $r "%.3g" $HDj5A$9$k$N $, E,Ev $G$" $k . ncdump %f !<%F %#%j %F %# %W %m %0 %i %‘ $O , $3$N B0@-$r , $= $l$, Dj 5A$5 $l$F$$$kJQ?t $KBP $7 $F ;H$& . $3$N%U%) !<%^ %C %H$O , %9 %1!<%j %s %0$r 9T $& B0@- scale factor $*$h $S B0@- add offset $N$" $k$J $7 $K$+$+$o$i$: , %9%1!< %k $5 $l$? ( FbIt$N ) 7?$*$h $S CM $K BP $7 $F E,MQ$5 $l $k . CO ARDS $H $/ $K$J $7 GDT $H $/ $K$J $7 � FORTRAN format %I %- %e %a %s %H $3 $N JQ?t$NCM$r %W %j %s%H $9$k FOR TRAN %" %W %j%1!< %7%g%s$K $*$$$F;H$o $l $k%U%)!< %^%C %H $r M? $($kJ8;zNs $G$"$k . Nc$( $P , JQ?t $, M-8z?t;z 3 7e$N@:EY $7 $+$J$$$3$H $, J, $+$C$F$$$k $J$i , B0 @- FORTRAN format $r "(G10.3)" $H Dj5A$9$k$N $, E,Ev $G$"$k . CO ARDS $H $/ $K$J $7 GDT $3 $NB0@-$O !" JQ?t$*$h $S :BI8<4$KBP $7 $F MQ$$$k$3$H $,$G $-$k !# � title %I %- %e %a %s %H %0 %m!<%P%kB0@-$G , $=$N %G !<%?%;%C %H $N Cf?H$r4JC1$K5-=R$9$kJ8;zNs . CO ARDS $H $/ $K$J $7 GDT $H $/ $K$J $7 � history %I %- %e %a %s %H MzNr$N8!::$N$?$a$N %0 %m!<%P%kB0@- . $3 $l$O $=$N%U%! %$ %k$r =$@5 $7 $? %W %m %0 %i%‘$N3F8F $S =P $7$K BP$9$k9T$+$i$J$k J8;zG[Ns $G$" $k . $? $A$N$h$$0lHLE*$J netCDF %" %W %j%1!< %7%g %s$O , F|IU , ;~9o , %f!< %6L> , %W %m %0 %i %‘L> , $*$h $S %3 %^ %s %I 0z?t , $r 4^ $‘9T $rDI2C$9$k . CO ARDS I,?\ $G $O$J $$ $, !" netCDF %U %!%$ %kFb $K4^$^ $l$k %G!<%? $NMz Nr $r5-O? $9$k $? $a $K?d>) $5 $l$k!# GDT %0 %m!<%P %kB0@- history $O !" A4 $F$N %G!<%?$XE,MQ $5 $l $k $3$H $, 2>Dj$5 $l$F$$$k!# 8D!9 $N %G !<%?JQ ?t $O$= $l <+BN $NB0@- history $r ;}$ADI2C >pJs $rDs6! $9$k!# $3 $l$i$NB0@- $O !" %0 %m!< %P %kB0@-$h $j$b M%@h8"$r;}$D !# B0 @- quantity $H B0 @- subgrid $K @55,$N 7A <0 $^$?$O ( ) Fb$K $* $5$a$i $l $J $$ $h $&$J$b $N$r B0@- history $K 5-O?$9$k !# $J $* !" %G !<%? JQ?t $O !" B0@- institution $d B0@- production $b ;}$C$F$*$j !" $3$l $i $O %G !< %?$, :G =i$K $I $N $h $&$K F@$i$l $? $+ $r <( $9!# B0 @- history , B0 @- institution , B0 @- production $O !" %U %! %$ %k Fb$N %G !<%? JQ?t$r6hJL$9$k$?$a $K MQ$$$k$Y$- $G$O$J$$ !# � Conventions 8

%I %- %e %a %s %H $" $kJQ?t$K$D$$$F $3$N B0 @- $, M?$($i$l$F $$ $k>l9g , ‘ Conventions ’ $O , %0 %m !<%P%k B0@-$G , $=$N%U %! %$ %k $, =>$C $F$$$k47=, $NL>A0 $rI=$9J8;zG[Ns $G$"$k ; $=$l$O , J,Ln $KFC2= $7 $? 47=, $N=89g $r 5-=R $7 $? J8=q$r CyB" $7 $F $$ $k %G %# %l %/ %H %j $+$i$N , AjBP %G %# %l %/ %H %jL>$H $7 $F 2r<a$G$- $kJ8;zNs$N 7A<0$K$J$C$F$$ $k . $3$l$K $h $C$F , 47=,$N3,AX9= B$ $, 2DG=$H$J$j , >l=j$r M?$($F , 47=,$N5-=R$*$h $S Nc $r , $= $l$rDj5A $7 $F$$$k5!4X$* $h $S%0%k!< %W$K 0];} $7 $F$b$i $& $3$H $,$G$-$k . 47=, $N %G %# %l %/ %H %j L>$O , 8=:_ , %[ %9 %H %^%7%s ftp.unidata.ucar.edu $N put/netcdf/Conventions/ %G %# %l %/ %H %j$+ $i AjBPE* $K2r<a$5 $l $k . Be $o$j$K , 47=, $r5-=R$9$kJ8>O $, 0];}$5 $l$F$$ $k WWW %5 %$ %H$r ;XDj$9$k $?$a$K , 40A4$J URL ;XDj;R$r;H$C$F$b$h$$ . Nc$( $P , NUWG $H $$ $&L>A0$N %0%k !< %W $K $*$$$F , <!85L> , JQ?tL> , I,MW$JB0@- , $*$h $S $"$k J,Ln $K FC 2= $7 $?%G !<%? 9=B$$N$?$a$N netCDF I= 8= , $K BP$9$k0l$^$H$^$j$N 47=, $K $D$$$F$N9g0U $,$G $-$F$$ $k $N$J$i , $=$N9g0U$5 $l$?$H$j$-$a $r5-=R$9$kJ8>O $r , 47=, $N %G %# %l %/ %H %j$N%5 %V%G %# %l %/ %H %j NUWG/ 0J2<$N%U%! %$ %k$K J]4I $7 $F $*$/$3$H$,$G $-$k . $3$l$i $N 47 =, $K =>$C$?%U%! %$ %k$O , "NUWG" $H$$ $&CM $r ;}$D %0 %m !<%P %k B0@- Conventions $r 4^ $‘ $3$H $K$J $k . 8e $K $J$C $F , $b $7 $=$N %0%k!< %W$, , NUWG %G !<%? $NFC Dj $NItJ, =8 9g , Nc $( $P , ;~7O Ns %G!<%? , $KBP$9$k DI2C$N47=, $K$D$$$F9g0U $7 $?$J$i , $=$N DI2C$N47=,$N5-=R $O%5 %V%G %# %l %/ %H %j NUWG/TIME series/ $K J] 4I$5 $l $k$3$H$K$J $k ; $^$? , $3$l$i $N DI 2C$N47 =, $K =>$C$?%U%! %$ %k$O , "NUWG/Time series" $H $$ $&CM $r;}$D %0%m!< %P%k B0@- Conventions $r ;H$C $F , $3$N%U %! %$ %k $, NUWG $N47=,$* $h $S DI2CE* $J NUWG $N ;~7ONs$N47=, , $K =>$C$F$$$k $3$H$r <($9 $3$H$K$J $k . CO ARDS $H $/ $K L\?7 $7 $$ E@ $O$J$$ !# GDT %I %-%e %a %s%H$H F1MM !# $? $@ $7 !" %U%! %$ %k$r@8@. $7 $?%" %W %j%1!< %7%g%s$K$h $C$FMQ$$ $i$l$? 5,Ls$N IUO?$N%P!< %8%g%s HV9f$r5-O?$9$k$?$a $K !" oat $N B0@- appendices $r IU2C$9$k $3$H$r ?d>)$9$k!# 4 CO ARDS $r 6cL# $3$3 $G$O !" CO ARDS $, FH<+ $K Dj$a$k5,Ls $K CmL\ $7 $? D4::7k2L $r <($9!# %U%! %$ %kL> NetCDF %U%! %$ %k$K$O 3HD%;R ".nc" $r $D $1 $k$Y$- . :BI8JQ?t <!85L> $, JQ?tL> $H 0lCW$9$k$h $& $J 1 <!85 netCDF JQ?t $O !V :BI8JQ?t !W $HG’<1$5 $l $k . %0 %m!<%P%k B0@- $H $/ $K L\?7 $7 $$ E@ $O$J$$ !# %G !< %?JQ?tB0@- long name $H $/ $K L\?7 $7 $$ E@ $O$J$$ !# scale factor $H $/ $K L\?7 $7 $$ E@ $O$J$$ !# add o�set NOAA co op erativ e standard $O !" $3$NB0@-$r<!$N$h $& $K 87L) $K Dj$a$F$$$k !# B0@- scale factor $H B0@- add offset $, 4XO" $7 $? JQ ?t$HF1 $8%G !<%? %? %$ %W $N >l 9g $K$O , FC$K @)8B $O @_ $1$J$$!# %Q %C%/ $5 $l$F$$$J$$ %G !<%? $O , %Q%C%/ $5 $l$? %G !<%? $HF1 $8%G !<%?%? %$ %W $H2>Dj$5 $l $k . B0@- scale factor $H B0@- add offset $, ( %Q %C%/ $5 $l$? %G !<%? $r4^$‘ ) 4XO" $7 $? JQ?t $H0[ $J$k %G !< %?%? %$ %W $N >l9g $K$O , %U%! %$ %k Fb$N4XO" $7 $?JQ?t $O C1 $K byte, short, $^$? $O long $N %? %$ %W $+ $b $7$l $J$$ !#B0 @- scale factor $H B0@- add offset ( $3 $l$i$O %G !<%?%? %$ %W$, 0lCW $7 $J$$$H$$$1$J$$ ) $O oat $^$?$O double $G$J$1$l $P $J$i$J$$ !# $3$NB0@-$N %G !<%?%? %$ %W $O !" %" %s%Q%C%/$5 $l$? %G !<%?$N 0U?^$5 $l$? %? %$ %W $K 0lCW$9$Y$-$G$"$k . (long $r oat $K %"%s %Q%C %/$9$k $3$H$O , @x:_E*$J @:EY$N>C <: $,$" $k$N$GA&$a $i$l$J$$ . ) FillV alue $H $/ $K L\?7 $7 $$ E@ $O$J$$ !# missing v alue 2 <oN‘ $N7gB; CM $r6hJL $9$kI, MW $,$"$k $H$- $O !" ( B0 @- FillValue $H B0@- missing value $N B8 :_ $O ) Lr$K N)$D !#B0@- missing value $N netCDF %G !<%?%? %$ %W $O !" $= $l$, 5-=R$9 $k %G !< %?JQ ?t$N netCDF %G !< %?%? %$ %W $H 0l CW$9$k !# $7 $?$, $C$F !" %G !<%? JQ?t $, scale v alue B0@-$K$h$C$F%Q%C %/$5$l$F $$ $k>l 9g $K$O missing value %U%i %0 $b F1MM$K %Q%C%/$5$l $k !# $3 $l$O B0@- FillValue $K BP $7 $F $b F1MM $G$" $k !# NO AA $N 5,Ls$G$O !" missing value $H FillValue $r 6hJL $7 $F FCJL$K 2r<a $9$k$3$H $O ?d>) $7 $J$$ !# 9

C10LB0@- $H $/ $K L\?7 $7 $$ E@ $O$J$$ !# B> $NB0@- %U%! %$ %k$O !" $3$N 5,Ls$K$J $$B>$N B0@-$r$b $D$3$H$,$" $k !# $= $l$i$O $3$N 5, Ls$rGK$k$h $& $J$3$H$r I= 8= $7 $J$$ !# %" %W %j%1!< %7%g %s %W %m %0 %i %‘ $O !" G’<1 $7 $J$$ B0@- $r L5;k$9$k$3 $H !# JQ?tL> JQ?tL>$O J8;z $G ;O$^$j , J8;z , ?t ;z , $G 9=@.$5$l $k . JQ?t L> $O Bg!&>.J8;z$r 6hJL $7 $J $$$3$H$, ?d>)$5 $l $k . JQ?t $, =EJ# $7 $J$$ $h $& $K !" F1 $8 %U%! %$ %kFb$GBg!&>.J8;z$r6hJL $7 $J$$ F1 $8 L>A0$rMQ$$$k$Y$-$G$J$$ . rectlinear $J :BI87O$K8B$k netCDF JQ?tFb $NE@ $N6u4V / ;~4V0L CV $O , :BI8<4 $+ $i 4XO"$9$k CM $K$h$C $F9=@.$5 $l $?C1=c $KJB $s$@MWAG $GI=$5 $l $k$Y$- $G$"$k!# $= $l$G !" Nc $( $P , :BI80LCV $, B>$NHs:BI8JQ ?t $"$k$$ $O J}Dx<0 $+$i ?dB,$5 $l$M $P $J$i$J$$ 6J@~:BI87O $O$3$N netCDF %W %m%U%! %$ %k$G$O I8=‘2=$5 $l$F $$$J$$ !# <!85 $N?t A4$F$N netCDF JQ?t$O 1, 2, 3, 4 <!856u4V$N$$ $E $l$+$G Dj5A$5 $l$@ $m $& !# $R$H$D$NE@ $, 0UL# $r$J$9 $H$3$m $G$O !" 0LCV $O:BI8JQ?t $H $7 $F%3!< %I 2=$5 $l $k . Nc $( $P !" 1t D> %W %m%U %! %$ %k $K $* $1 $k0^ EY $H 7PEY$r !" $3$N$R$H $D$N E@$N0^EY:BI8 JQ?t$*$h $S 7P EY:BI8JQ?t$H $7 $F MQ$$$k$N$O <+A3$J$3 $H$G$"$k !# 4 <!850J>e $N netCDF %U%! %$ %k$r:n$kI,MW $,$"$k>l9g , DI2C $5 $l $k<!85 $O CDL $K $*$$ $FI=8= $5$l $k$h $& $K 6u4V<!85$H;~4V <!85$N:8$K2C$($i$l $k$3$H $, ?d>)$5 $l $k . Nc$( $P 5 8DL\$N%Q%i %a !<%?CM:B I8$NI=8= $G$O <!$N7A<0 $, ?d>)$5 $l $k !# float my_variable(param_value, time, hight, lat, lon); :BI8JQ?tL> :BI8JQ?tL> $O B>$N netCDF JQ?t$HF1MM$K $7 $F L>IU$1$k . <!85 $N=g=x $$ $/$D $+$N 0?$$ $OA4$F$NJQ?t $N<!85 $, "date or time" (T), "heigh t or depth" (Z),"latitude" (Y), $" $k$$ $O "longitude" (X) $N 2r<a$r$b$D >l9g $K$O !" $3 $l$i$N <!85$O AjBPE* $K T, Z, Y, X $N =g $G Dj5A$5 $l $J$1 $l $P $J$i$J$$ !# %G !< %?%? %$ %W :BI8 $*$h $S Hs:BI8JQ ?t $N %G !<%?%? %$ %W$O 8BDj$5 $l$F$$ $J$$ (byte, short, long, oat, double $N A4 $F $, G’$a $i $l$F$$$k ). 5!G=E* $K "byte" $H F10l $G$"$k "c har" $O I8=‘$N %G !<%?%? %$ %W $G$O 6X $8 $i$l$F$$$J $$ $, , netCDF $O ?7 $7 $$%P!< %8 %g %s$G $=$NF0:n$rJQ99$9$kM=Dj$G$"$k$?$a , ?d>) $7 $J $$ . :BI8JQ?t $N=g=x :BI8JQ ?t$N:BI8 CM $O C1 D4A}2C$^$?$O C1 D48:>/$G$J$1$l $P $J$i$J $$ !# $7 $+ $7 !" :BI8CM $O Ey4V 3V $G $" $kI,MW $O$J$$ !#:BI8JQ?t $K$*$$$F$O 7gB;CM $O 5v$5 $l $J$$ !# :BI8JQ?t $NB0@- :BI8JQ?t $, longitude, latitude, depth, elev ation, date, time $NCM$r 4^$‘>l9g $K$O !" C10LB0@- $r I, $:$D$1$J$1$l $P $J$i$J $$ !#:BI8JQ?t$NJ}8~$N7hDj$K;H $& $?$a$G$" $k . B0@- long name $O %* %W %7 %g %s $G $"$k $, , ;XDj $7 $? >l9g netCDF %U%! %$ %k$NF)2a@-$*$h $S <+8J5-=R@- $, 9b$^$k . B0@- FillValue $H B0@- missing value $r :BI8JQ?t$KMQ$$$k$3$H$O$G$-$J$$ !# Time $" $k $$$O date <!85 ;~4V$rI=$9:BI8JQ?t $O >o $K M[ $K B0@- units $r 4^$^ $J $/ $F$O$J$i$J$$ . %G %U%)%k %H CM$O$J $$ . ;~ 4V :BI8 JQ ?t$G$" $k$3$H$O units $K $h$C$F$N $_ 3NG’$5$l $k . B0 @- units $O , %f %K %G !< %?$N udunits %Q%C%1!<%8%P!<%8%g %s 1.7.1. $G ?d>)$5 $l $k%U%)!<%^%C %H $N J8;z%? %$ %W $G $" $k . ;~ 4V$K 4X $7 $F 5vMF $5$l $k units $N 0l Mw $, udunits.dat %U%! %$ %k$K $" $k . $b$C$H $b 9- $/ MQ$$$i$l $F $$ $k string ( $*$h $S $=$N C; =L7A ) $K $O , day(d), hour(hr,h), minute(min),second(sec,s),y ear(yr) $, 4^$^ $l $F $$ $k . J#?t7A $b5v$5 $l$F$$$k . date string $K$O date $N$_ ; date $H time; date $H time $H time-zone $, 4^$^ $l $F$$ $k . "year" $O ;~4V$NC10L$H $7 $F ;H$o$J$$$3$H $, ?d>)$5 $l $k . y ear $O D9$5 $, JQ2=$9$k$N$G[# Kf$5 $, $" $k . Udunits $O year $r @53N $K 365 F|$HDj5A $7 $F $$$k . ;~4V :B I8JQ ?t $NG’>Z $O$=$NC1 0L $K$h $C $F$N $_9T $J $o $l$k . udunits $N%k!< %A %s utScan $H utIsTime $K $h$C $F$3$N G’>Z $r 9T$J $& $3 $H $,$G $- $k . 5$8uE* $J;~4V 5$8uE*;~4V ( 12 months, 4 seasons $J $I !" FCDj $NG/ $H$OL54X78 $J$b$N ) $r I=$9:BI8JQ ?t $O !" y ear 0000 $G ;O$a$k $3$H !#$= $l 0J30 $O IaDL$N;~4V<4 $H F1MM!# 1tD><!85 9b$5$d?<$5$rI=$9:BI8JQ?t$O >o $K M[ $K B0@- units $r 4^$^$J $/ $F$O$J$i$J$$ . %G %U %)%k %H $N B0@- $O MQ 0U$5 $l $F$$$J$$ . B0@- units $O character %? %$ %W $G $"$k . 1tD>:BI8 $H $7 $F G’$a $i $l $kJQ?t $O <!$N$b$N !" $*$h $S $=$N J#?t7A !# � (udunits.dat $N 0lMw$K $" $k$h $& $K ) pressure $N units !#:G$b$h $/MQ$$$i$l $k C10L$O bar, millibar, decibar, atmosphere (atm) !# 10

� (udunits.dat $N 0lMw$K$"$k$h $& $K ) length $N units !#:G$b$h$/MQ$$$i $l $k C10L $O meter(metre,m), centimeter(cm), decimeter(dm), feet(ft) !# � L5<!85$N units $G $" $k "level" "lay er" $" $k$$ $O "sigma level" � B>$N udunits.dat $N 0lMw $K$"$kC10L !# $"$k>u672< $G$O , L)EY$"$k$$ $O 29EY$N units $N$h $& $J1tD>0L CV $, ;2>H$5 $l $k !# >e8~ $- $+ 2<8~ $- $+$NJ}8~@- $O , A4 $F$N>l9g $K units $+$i?dDj$5 $l$k . $3$l$O %G !<%? $rI=<( $9$k %" %W %j %1!< %7 %g %s$G LrN)$D . $3$N M}M3 $G$3$N 5,Ls$G$O?7 $7 $$B0@- positive $r Dj5A$9$k !#1tD><4 $N units $, M-8z$J 5$05$NC10L $G$J$$>l9g $K$O B0@- positive $r 4^$a$k $3$H 5a $a$i $l $k (udunits %k !<%A %s utScan $r ;H$C $F $3 $l$, 7hDj$5 $l $k ) !# $= $l 0J30$N>l9g $K$O$3$NB0@- $O%* %W %7 %g %s$G$"$k !#B0@- positive $O "up" $" $k$$ $O "down" ( BgJ8;z>.J8;z$N6hJL$O$J$$ ) $N CM$r$b$D . 1tD>:BI8JQ?t $O <! $K$h $C$FG’>Z$5 $l $k . � 5$05$NC10L � "up" $" $k$$ $O "down" ( BgJ8;z>.J8;z $r 6hJL $7 $J $$ ) $N CM $r$b$D B0@- positive $NB8:_ Latitude <!85 latitudes $r I=8=$9 $k:BI8 JQ?t $O>o $KM[ $KB0@- units $r 4^$^ $J $1 $l $P $J$i$J$$ . B0@- units $N %G %U %) %k %H CM$O MQ0U$5 $l$F $$$J$$ . B0@- units $O , %f%K%G !<%? udunits %Q%C%1 !< %8$G ?d>)$5 $l $k%U%)!< %^%C %H $N character %? %$ %W $G$" $k . latitude $N ?d>)$5 $l $k C10L$O "degrees north" $G $" $k . "degree north" "degree N" "degrees N" $b 5v$5 $l $F$$ $k . latitude :BI8JQ?t$N3NG’ $O units $N$_$K$h$C$F9T$J$o $l $k . $3$l$O , udunits %k !<%A %s utScan $K $h$C$F 9T$J $& $3 $H $,$G $- $k . Longitude <!85 longitude $r I=8=$9$k:BI8JQ?t $O>o $K M[ $K B0@- units $r 4^$^ $J$1 $l $P $J$i$J$$ . B0@- units $N %G %U%) %k %H CM $OMQ0U $5 $l$F$$$J$$ . B0@- units $O , %f%K %G !<%? udunits %Q%C%1 !< %8$G?d>)$5 $l $k%U %) !< %^%C %H $N character %? %$ %W $G$" $k . longitude $N ?d >) $5$l $k C1 0L$O "degrees east" ( El 8~ $-$, @5 ) $G $" $k . "degree east" "degree E" "de- grees E" $b 5v$5 $l$F $$ $k . "degrees west" ( @>8~$- $, @5 ) $O degrees east $+$i $N H?E>$r 0UL# $7 $F $*$j , ?d >) $7 $J$$ . longitude $O 360 $r 4p K\C10L$H $7 $F I= 8=$5 $l $k . $=$l$G , Nc $( $P � 180, 180, 540 $O A4$F F|IUJQ 99@~$r I= $9 I=8=$H $7 $F M-8z$G$" $k . $^$? 0 $H 360 $b prime meridian $N I= 8= $H $7 $F M- 8z $G$" $k . $7 $+$7 , netCDF %U%! %$ %k Fb $K 3JG<$5 $l $k longitude $N?tCM$OC1D4$G$J$1 $l $P $J$i$J $$ . longitude :BI8JQ?t$N 3NG’ $O units $N$_$K $h$C$F 9T$J$o $l $k . $3$l$O , udunits %k !<%A%s utScan $K $h $C $F 9T$J $& $3 $H $,$G $- $k . 5 GDT $r 6cL# $3$3 $G$O !" GDT $, FH<+ $K Dj$a$k5,Ls$*$h $S !" CO ARDS $H $N0c$$$KCmL\ $7 $? D4::7k2L$r<($9!# L\E* $3$N 5,3J $O 5$8u %G !<%?$N ;HMQ$rA[Dj $7 $F $*$j , FC $K GCM $G @8@.$5 $l$?%G !<%?$r G0F, $K $*$$$F:n$i $l $? . 2f !9 $O 5, 3J $, <B:]$K %+%P !<$G$- $k HO0O$K$O 8B3&$,$" $k$H G’<1 $7 $F $* $j , 5$8u %a%? %G !<%?$N%G %5 %$ %s$K $* $$$F 6&DL $7 $F$h $/D>LL$9$k$H2f !9 $, 9M $( $k $H$3$m$N LdBj $K 8BDj $7 $F $$$k . $3$l$O FC2= $7 $? netCDF 5,3J $G$O$" $k $, , $=$N9M$($NB?$/ $O9-$/E,MQ $G$-$k$H;W$o $l $k . 2f !9 $N<gL\E* $O5$8u %G !<%?$KBP $7 $F I,MW $JL@ NF , E,Ev , $+ $D=@Fp$J %a %? %G !<%?$NDj5A $rDs0F$9$k$3 $H$G$"$k . %a %? %G !<%?%* %V%8 %’ %/ %H$O netCDF 0J30 $N%U%! %$ %k%U %)!<%^%C %H $K 3JG< $G$- $k . 0[$J $C$?%U%)!<%^%C %H $N%U%! %$ %k 4V $G %a %? %G !<%?$N Aj8_JQ49$O , $=$N%U%)!< %^%C %H$, ;w$?9M $($K 4p $E$$$F$$ $k$J $i $P MF0W $K 9T$J $( $k . 11

$3$N5, 3J $O<g $K COARDS (ftp://ftp.unidata.ucar.edu/pub/netcdf/Conv en tions/CO ARDS) $K$h$C $FDs 6!$5 $l$? 47=,$KDI2C $7 $?$b$N$G$"$k . 2C $($F , FC$KCG$o $i$J$$ 8B$j , A4$F$N Unidata $N ?d>) $,$3$3$G$O%5 %] !< %H $5 $l $F$$ $k . 5,3J4V$G$N0c$$ $,$" $kItJ,$O%3 %a %s %H $G <( $7 $F$$ $k . $3$N 5,3J $O , Unidata $NDs6!$9$k udunits 5,3J$b;2>H $7 $F$$ $k . %U%! %$ %kL> COARDS $H F1MM !# %G !< %?$N7? char $H b yte $O 5! G= E*$K F1 0l$G $" $j !" CO ARDS $G $O c har $G $O $J $/ byte $r A&$a $F$$ $k $, !" GDT $G$O b yte $N sinedness $, [#Kf$H$NM}M3 $G char $r A&$a$F $$$k !# NetCDF $O character string 7?$r %5%] !< %H $7 $J $$$N$G !" $3 $l$r char G[ Ns$H $7 $F I= 8= $7 $J$1$l$P $J$i $J $$ !# GDT $G$O , $3$l$i$r string 7?$H8F$V . B0@- $3$N 5,3J $, MM !9 $JDj$a$i$l$? CM$r$H$k string $N B0@-$rDj 5A$9$k;~$O , 2DG=@-$N$" $k CM $O >.J8 ;z $G M?$($i $l $k . $7 $+ $7 , %" %W %j%1!< %7%g%s %W %m %0 %i %‘ $O$3$l$i$N B0@-$NBgJ8;z!&>.J8;z$r 6hJL$9$Y$- $G$O$J$$ . $3 $N5,3J $G$O , $$ $/$D $+$N string $N B0@- $r !V 6uGr $G J,N% $5 $l$? %j%9 %H !W $r4^ $‘ $h$& $KDj5A $7 $F$$$k . $=$N%j %9 %H$G$O O"B3$9$kC18l $O , $R$H $D0J>e$NNY@\$9$k%9 %Z!<%9 $K$h$C $FJ,N%$5 $l$k . %j%9 %H $NKAF,$"$k$$ $O:G 8e $K$O J#?t$N%9%Z!<%9 $, $" $C$F$b$h$$ . %0 %m!<%P%k B0@- oat $N B0@- appendices $r MQ$$$F GDT $N IUO?$N%P !<%8%g%s HV 9f$r 5- O?$9 $k$3$H$, ?d>)$5 $l $k !# string $N B0@- quantity table $O \quantit y table(12 >O )" $N URL $N 5-O? $KMQ$$ $i $l$k (12 @a ) !# $3$NB0 @- $, n ull $N string $N >l9g $K$O B0@- appendices $, <($9 %P!<%8%g %s $N App endix D $NMxMQ$r2>Dj$9$k !# string $NB0@- comment $O !" %U %! %$ %k$K4X$9$kG$ 0U $NFCJL $J>pJs ( Nc $( $P GCM $N@QJ,L> ) $r 5-O? $9$k $N $K MQ$$ $i $l $k !# %f%K %G !<%?5,3J $NB0 @- history $O !" I,?\ $G $O$J$$ $, netCDF %U%! %$ %k Fb $K 4^$^ $l $k %G !<%? $N?J2= $r5-O? $9 $k$?$a $K ?d>)$5 $l $k !# string $N B0@- institution $H production $, ?d>)$5 $l $k . B0@- institution $O%G !<%?$N :n@.<T$"$k$$ $O Ds6!<T $rFCDj$9$k . B0@- production $O $I $N$h $& $K %G !<%? $, @8@.$5 $l$?$+ ( Nc $( $P %b %G%k$N%P!< %8%g %s HV9f$d4QB,<jCJ$J $I ) $r <($9!# B0@- calender (23 @a ) $O%0 %m!<%P%k B0@-$H $7 $F 5- O?$5 $l $k$3$H$, $" $j!" %0 %m!<%P%k$J B0@- calendar $O A4$F$N;~4V<4 $K BP$9$k %G %U%)%k %H$H $7 $F 2r<a$5 $l $k . JQ?tL> COARDS $H F1 $8 %G !< %?JQ?t J*M}JQ?t$r 4^ $‘$h $& $J netCDF JQ?t$r %G !<%? JQ?t ( $"$k$$$O primary JQ ?t ) $H 8F$V !# %G !<%? JQ?t $N L?L>5,B’ $O FC $K Dj$a$J$$ !# :BI8JQ?t $R $H $D0J >e$N %G !<%? JQ?t$H 4XO" $7 $? 0l<!85 %G !< %?JQ ?t$r:BI8 JQ?t$H8F$V !#<!85L> $, $=$l <+ ?H$NL> A0 $H 0lCW$9$k:BI8JQ?tL> $O <gMW (main) :BI8JQ?t $H GDT $G$O 8F$V !# %G !< %?JQ?t$N<4$H<!85 (4 <!850JFb $r6/$/?d>) $9$k COARDS $H$O 0[$J$j ) %G !<%? JQ?t $O 0 <!85 $r4^ $‘ G$0U $N ?t$N <!85$r$b$D$3$H$,$G $- $k !# 6u4V$"$k$$$O ;~ 4V0J30$N <4 $, 4^$^$l$F $b$h$$ !# $R$H $D$N FC Dj$NNL$K 2 $D 0J>e$N<4 $r MQ0U$9$k$3 $H$b$G$- $k (28 @a ) !# 3JG<=g $O COARDS $H F1MM$K TZYX $H $9$Y$-$G$" $k (F ortran $G$O X $, G[Ns$N:G=i $K $/$k ) !#6u4V;~4V 0J30$N<!85 $, TZYX $N:8$K $/$k $3$H$b COARDS $H F1 $8 !# $b $7 :G 8e$N 4 <! 85 $, (CO ARDS 5,Dj$H$O 0c$C$F )TZYX 0J30$N =gHV$r$H $k>l 9g$K $O !" %G !< %?JQ ?t$K B0@- axis $r IU $1 $k$3$H !# $= $l 0J30$N>l 9g $K$O$3 $N B0@- $O%* %W %7 %g %s$@$, ?d>)$5 $l $k !# $3$NB0 @- $O %G !< %? JQ?t$N<!85 $H Ey $7 $$%5 %$ %:$N J8;zG[Ns $G !" 3F<!85 $KBP $7 $F 1 $D$N MWAG$r$b$A !" $=$N<!85$N2r<a $r M? $( $k !#5v $5 $l $kJ8;z $O T, Z, Y, X $G $" $k !# <4 $, :BI8JQ?t $r$b$?$J$$ >l9g $K$O !" :BI8JQ?t $O 0 $+$i ;O$^$k<4 $K 1h$C$? %$ %s %G %C %/%9 $K Ey $7 $$$H 2>Dj$5 $l $k !# ( A4 $F$N %G !<%?JQ?t $,$" $kEy05LL $GDj5A$5 $l$F $$$k$H$$$&$h$& $J>l9g $K !" $= $N>pJs$r4^ $a$kJ}K! $H $7 $F ?d >)$9$k$N $O !" ) MWAG 1 $N ( 5$05 ) :BI8JQ?t$r$b$D singleton <!85$r;H $& $3$H !# 12

:BI87O B0@- axis $, X $H Y <4 $r;X $7 !" $+$D !" $3 $l$i$,$= $l $>$l 7PEY $H0^EY $G$"$k>l9g $K$O !" $3 $l$i$N<4 $O CO 5eI=LL $K Ej1F$5 $l $? 7PEY - 0^EY %0 %j%C %I $r 9=@. $7 !" XY-boxes $O$3 $N 2>Dj $K 4p $E$$$F 7W;;$5 $l $k !# COM}E*$J 5e:BI8$G$O$J $/!" $"$k<4$K 4p $E $/5e :BI87O$r "rotated grid" $H 8F$V !# "rotated grid" $r 5-=R$9 $k $?$a $K$O !" oat $NB0@- north pole $,%G !<%?JQ?t $K$D $1$i $l !" 2sE> $7 $? KL6K $K BP$9$k ( 7PEY !" 0^ EY ) :B I8 $r FCDj$9$k !# $"$k %7%9%F%‘ $G $O !" CO 5eI=LL $rHo$&<4 $O rectlinear %0 %j%C %I $G$O$J$$ $, !" $= $l $G$b9= $o$J $$ !# $G $b !" $= $N >l9g$N5,Dj $O 7h$^$C$F $$$J$$ !# (CO ARDS $O Hs rectlinear 7O$rG’$a$F $$$J$$ !# ) C10L App endix. C $K udunits $H $N 0c $$$, =q $$$F $" $k !# degrees $O G’$a $J $$ !# y ear $H month $O G’$a $J $$ !# calendar month $H calender year $O , $*8_$$$"$k$$$OB>$N;~4VC10L$H$NJQ49 $,$G $-$J$$ !# $?$@ $7 !" %+ %l %s%@ !< G/ $H !" 12 %+ %l%s%@ !<7n$N G\?t$H$N 4V$G$O JQ492D G= !# CO ARDS $H$O$$ $/$D$+$N E@ $G 0c $$$, $" $k $N$G Cm0U!# JQ?t $NJ*M}NL %G!<%? $H :B I8 JQ ?t $N J* M} NL $r FC Dj $9 $k $? $a $N 3 $D $N string $NB0 @- $O units , long name , quantity $G $" $k !# B0@- units $O !" NL $, L5<!85 $G$J$$>l9g $K$OI,?\ $G$"$k !# L5 <!85 $N>l9g $K $O units $O =c?h $J?t;z $GM? $($k $3$H $,$G $- $k !#Bg !&>.J8;z$N0c$$ $O =EMW $G$" $k !# B0@- long name $O %* %W %7 %g %s$G$" $k !# B0@- quantity $O !" Dj5A$5 $l $? %j%9 %H (\quantit y table") $+$i A* $P $l $? 5-=R$*$h $S %* %W %7 %g %s E* $K ( ) Fb $K 5-=R$5 $l $? >pJs$K$h $C $F !" $=$NNL$r L@ $i$+$K $9$k !#%j%9 %H $r Dj5A$9$k$N$O !" =P=j $N0[$J$k %G !<%?$K BP $7 !" $I $N NL $, BPHf $G$- $k$N $+$N H=CG $r 2DG= $K$9 $k$?$a !#Bg !&>.J8;z$N6hJL $O$J$$ !# \quantit y talb e" $r A*Br$9$kJ}K! $O 2 $D$"$k!# $R$H$D $O !" %0 %m!< %P%k$JB0@- quantity table $r null $N string $K @_Dj $7 !" $3$N5,Ls$N App endix D $N %j%9 %H$r ;H $& J}K!!# $b$& $R$H$D$OF1MM $N%j%9 %H$r web >e $K :n$j!" %0 %m!<%P%k B0@- quantity table $K URL $r 5-O?$9$kJ}K! !# B0@- subgrid (21 @a ) $O quantity $r 2~NI $H$_$J$5 $l $k !# $D$^$j!" %G !<%?JQ?t$N$_ $KE,MQ$5 $l !" :BI8 JQ?t $K$O E,MQ$5 $l$J$$ !# $3$N 2 $D$NB0@-$O !" 6& $K NL$NJ*M}<!85 $rDj5A $7 !" $= $l$H L7=b $7 $J $$ units $r $b$D !# %G !<%?JQ?t $OB0@- history $r$b$A !" quantity $H subgrid $K 3JG< $G$-$J$$$h$& $J !" NL $NF3=P $K$D$$$F $N >pJs $r Ds6!$9$k !# %G !<%? JQ?t $O B0@- institution $d B0@- production $r$b $D$3$H$b$G$-$k !# B0@- history , B0@- instutuion, B0@- production $O !" %U %! %$ %k Fb$N %G !<%?JQ?t $r 6hJL$9$k $?$a $K MQ$$$k $Y$-$G$O$J$$ !# JQ?t $K BP$9 $k%* %W %7 %g %s $N B0@- modulo $O !" NL$NM-8z@-$d J*M}E*=EMW @-$rJQ$($k$3$H$J $/2C$o$($? $j0z $$$?$j$G$- $k?t $r 5-O?$9$k ( Nc $( $P 7PEY$N>l9g $O 360 ) !# Unidata I8=‘$NB0@- FORTRAN format $O !" :BI8 $H %G !<%?JQ?t$NN>J} $K MQ$$ $i$l $k !# B>$N%b %G%k 0MB8 $7 $? B0@- $, !" JQ?t $NNL $r Dj5A$9$k$?$a $K 4^$^ $l $k $+$b $7$l $J$$ !# <4 $N7ABV <~4|E*$J<4 $O B0@- topology ="circular" $H $9$k !# <~4|E*$J<4$N main :BI8JQ?t$OB0@- modulo $r ;XDj$9$k !# longitude <!85 4p K\ E* $K COARDS $HF1 $8 !# $? $@ $7 !" module=360 $H$9 $k $3 $H!# CO ARDS $G$OB0 @- modulo $O Dj5A$5 $l$F $$$J$$ $, mo dulo=360 $, >o$K2>Dj$5 $l$F$$$k !#CO5eA4BN $K$o$?$k<4$K $O COARDS $K $O $J$$ B0@- topology ="circular" $r $D $1 $k$Y$- !# latitude <!85 4pK\E* $K COARDS $H F1 $8 !# 13

1tD> (height , depth ) $N<!85 1tD>$N<4 $K $O B0@- long name $H B0@- positive ( "up" $^$? $O "down" $r ;XDj ) $r N>J}M?$( $k$3$H !# $3$l $O !"<4$NC10L$K$h$C$F@5 J}8~$r7hDj$9$k COARDS 5,Dj$H$O 0[$J$C$F $$ $k!# Component JQ?t O"B3E* $JJ*M}JQ?t $, !" 3F E@ $K$*$1$kCM $rFCDj$9$k $? $a $K 2 $D 0J>e $N?t $rI,MW $H$9$k $3 $H $, $"$j ( Nc $( $P 1tD> � :BI8$N>l9g $K $O � $H p ) !" $3 $l$i$O comp onents $H 8F $P$l $k !# comp onen ts $NCM $O JQ ?tFb $K 5-O?$5 $l comp onen t JQ?t$H8F $P$l $k !# components $, B0$9JQ?t $r comp onen ts $N "head" JQ?t $H 8F$V !# component JQ?t$N L>A0 $O head JQ ?t$N string $N B0 @- component Fb$K6u Gr $G 6h@Z$C$?%j %9 %H $H $7 $F 5-O?$5 $l $k !# component JQ?t$N<!85 $O head JQ?t$N<!85$H0lCW $7 $J$1$l $P $J$i$J $$ !# :BI8JQ ?t $, comp onents $r ;}$D >l9g$K$O !" components $r AH$_ 9g$o$;$F <4>e$K E@$rJB$Y $k$=$N J} K!$r5- $7 $? main :BI8JQ?t $, Ds6!$5 $l$J$1$l$P $J$i $J $$ !#B>$N>l9g$H F1MM$K !" $3$N main :B I8JQ?t$OC1 D4 $G$J $1$l $P $J$i$J$$ $, !" components $O C1D4 $G$"$kI,MW $O$J$$ !# components $r ;H$C $? main :BI8$NDj5A $OB0 @- component $N ( ) Fb$GM? $($i $l $k !# $3$N>pJs $O I8=‘2=$5 $l$F $* $i$: !" $= $7 $F 0lHL$N%" %W %j%1!< %7%g %s $, $3 $l$r ;H $& $3 $H$O M=4|$5 $l $F$$$J$$ !# Associated JQ?t %G !<%?JQ ?t $N $R$H$D0J >e $N<4 $, !" :B I8 CM $N 2 $D0J>e $NAH $r;} $D>l 9g!" $3 $l$i$NAH $OJQ?t Fb $K 5-O?$5 $l !" associated JQ?t$H8F $P$l !" $3 $l$i <+BN $, units , long name , $*$h $S $=$N B>$NE,Ev$JB0@-$r$b $D !# associated JQ?t $NL> A0 $O !" %G!<%?JQ ?t $" $k $$ $O main :BI8 JQ ?t $N $I $A $i $+$N string $NB0@- associate Fb$K 6uGr$G 6h @Z$i $l $? %j %9 %H $H $7 $F 5-O?$5$l $k !# %G !< %? JQ?t$H$N asso ciation $N >l9g$K$O !" $3$N B0@-$O %G !<%? JQ?t $K BP $7 $F $N$_E,MQ$5 $l $k !# $7 $+ $7 !" main :BI8JQ?t$H$N asso ciation $N >l9g $K$O !" $3$N B0@- $O $=$N main :BI8 JQ?t$r ;HMQ$9$k G$0U$N %G !<%?JQ ?t $K BP $7 $F E, MQ$5 $l $k !# main :BI8JQ ?t$H$N asso ciation $O !" $3$N$h$& $K $7 $F 0lAXJXMx $G$"$k $, !" =@Fp @- $K 7g $1$k !# %G !<%?JQ?t $H$N asso ciation $O !" J#?t $N<4 $, 4^ $^ $l $F$*$j !" $+$D !" main :BI8JQ?t $,$J $$ >l9g$N$_$N%* %W %7 %g %s$G $"$k !# B0@- associate $O Fs<TBr0lE*$+$DEy2AE*$K coordinates $H L>IU $1$i$l $k $+$b $7$l $J$$ !# JQ?t $O 2 $D 0J>e $N %G !<%?JQ?t$"$k $$ $O:BI8JQ?t $H4XO" $7 $F$$ $k $+$b $7$l$J $$ !# $b $7 asso ciated JQ?t<+BN $, B0@- associate $r$b$D $J $i $P !" $3$NB0@- $K$h$C $FL>IU $1 $i $l$?JQ?t$b$^ $? asso ciated $H 8+ $J$5 $l $k!# asso ciated JQ?t$O !" $= $l$H asso ciated $7 $F $$ $k %G !<%? JQ ?t$N A4<!85$r $b$?$J $/$F$O$J$i $J $$ !# $D$^$j !" asso ciated JQ?t$O$3$l$i $N <4$K BP$9$k %$ %s%G %C%/ %9$N4X?t$H$_$J $9$3$H$,$G $- $k !# asso ciated JQ?t$N CM $O C1D4 $G$" $kI,MW $O$J$$ !# 0lHL$N %" %W %j%1!< %7%g %s$O asso ciated JQ?t$N $J$s$i$+$NMxMQ$rMW5a$5 $l$J$$ !# associated JQ?t $O %G !<%? JQ?t $NB0@- axis $K $*$$ $F;X<( $5 $l$J$$ !# $7 $+ $7 !" %U %! %$ %k$NFI$_0W $5 $r8~>e $5 $;$k $?$a !" %G !<%?JQ?t $N B0@- associate $K $h$C$FL?L>$5 $l$? JQ?t $, B0@- axis $K $* $1 $k T Z Y $^$? $O X $K $h$C$F<($5 $l $k$H2r <a$5 $l $k;~ $O !" $= $l 0J30$NJQ?t$N8e $K$3$N =gHV $G %j%9 %H $9 $k$3 $H $, ?d>)$5 $l $k !# 0l<!85 asso ciated :BI8$NFCJL $J%F%/%K%+ %k$J1~MQ $O !" $R$H$D$N ultimited <!85 $KBP$9$k netCDF $N 8B3& $K BP=h$9$k$3$H$G$" $k !# $$$/$D$+$N %G !<%?JQ?t $, D9$50?$$$O J*M}E*=EMW@- $, 0[ $J $k unlimited <4$r;}$D >l9g !" $= $l$i$O A4$FL>L\E*$J unlimited <! 85$r6&M-$9$k$3$H$,$G$- !" $= $7 $F !" 3F!9 $O <4$N0U L# $r FCDj$9 $k asso ciated JQ?t $r$b$D !# Bundles F1 $8 J*M}NL$r4^ $‘$$$/$D $+$N %G !<%?G[Ns $, 1 $D 0J>e$NF1 $8 <4 $r ;}$A !" $7 $+$7 B>$N singleton :BI8JQ ?t$NCM $K$h$C $F6hJL$5 $l $k>l9g $K !" B0@- associate $r ;H $& $3 $H$G$= $l$i$rF1 $8%G !<%?JQ?tFb $K 3JG<$9$k $3$H $,$G $- $k !# 6-3&JQ?t $"$k<!85 $K1h$C $F !" CM $, E@$"$k $$ $O !" O"B3 $^ $? $O ITO"B3 $J%; %k $H4XO" $7$F$$$k$H$9$k!# E@ $N:BI8 CM $N 6-3&CM$*$h $S !" %;%k$N :BI8CM$N 6-3&CM$r Dj5A $7 $J$1$l$P $J$i$J $$ !# $3$N 6-3&CM$O string $N B0@- bounds $K $h $C$F5-O?$5 $l $k !# $=$N:] $K ?d>)$5 $l $kL>A0$O !" " bounds :BI8$N<!85 " $G$" $k !# valid min $, >.$5$$ 6-3& CM $HEy $7 $$>l9g !" $= $N6h4V $O>.$5 $$6- 3&CM $r;} $? $J$$!# valid max $, Bg$- $$6- 3&CM $HEy $7 $$>l9g !" $= $N 6h4V $O Bg$-$$6-3&CM $r ;}$?$J$$ !# subgrid JQ?t$NI=8= %G !<%?JQ?t $NB0@- subgrid $r MQ$$ !" $"$k<4 $K1h$C $F3F %G !<%?$NCM $, $I $NDxEY3J;R 0J2< $N JQF0 $r H?1G $7 $F $$$k$+<($9$3$H $,$G$- $k !# $3 $l$O string $N B0@- $G$"$j !" 6uGr $G 6h@Z $i $l$? C18l$N %j%9 %H $+ $i $J $k !#%j%9 %H Fb$N "name:metho d" $O "name" $, M?$($i$l $? <! 85$N <4$K 1h$C$F$N 3J;R E@0J 2<$N JQF0 $, FCDj$5 $l$? "metho d" $K $h $C$FI=8=$5 $l $k$3$H$r<($9!# method $O App endix B $K <($5 $l$? 9‘L\$NCf $N $R$H$D $G$"$j!" mean, maximum, minimum, mid-range, standard deviation, v ariance, mo de, median, cell, p oint $r 4^ $s$G $$$k !#Bg!&>.J8;z $d6gFIE@$O=EMW$G$O$J$$ !# 14

2 $D 0J>e$N subgrid metho d $, ;X<($5 $l $k>l9g$K$O !" $= $l$, E,MQ$5 $l $k=g$K:8$+$iJB$Y$k !# =LLs<!85 =LLs<4 $H$O !" Bg$- $J dimension ( MWAG$N?t ) $r $b$D<4$NCM$r$^$H$a$F:G=i$h$j$b>/$J$$ %0%k !< %W $K $9 $k $3$H $G:n $i $l$? <4 $G$"$k!# $b$C $H$b$"$j$U $l$? >l9g $K$O !" dimension $O 40A4 $K singleton <!85 $K 05=L $5 $l !" A4 $F$N %G !<%? E@ $O 40A4 $K 05=L$5 $l $? <4 $r 6&M-$9$k !# =LLs$5 $l $kA0$N<4>pJs $r5-O?$9$k%* %W %7 %g %s B0@- $H $7 $F !" old interval ( =LLs$5 $l$F$$$J$$ 2 $D$N6a@\ $9 $k :BI8 4V$N E5 7?E*$J 5w N% ) $H old spacing ("uniform" $N >l 9g$O old interval $, Ey4V 3V , "v ariable" $N>l9g $OITEy4V 3V $@ $, 6a@\ $7 $F$$$k , "disjoint" $N>l9g $O %.%c %C %W$, $"$k ) $, $"$k!# =LLs $5 $l $kA0 $N<4 $N:B I8CM $, $=$N JQ?tFb$G M[ $K 5-O?$5 $l $k$3$H $, $" $k !# $=$N >l9g $K$O !" =LLs$5 $l $kA0$N main :BI8JQ ?t $O =LLs $5 $l $? main :BI8JQ?t$NB0@- expand $K $h$C$FL?L>$5 $l $k$Y$-$G$"$k !# ;~4VJQ?t $H4V3V ;~4VJQ?t ( 0J2<;~4V $H8F$V ) $O F|;~ $r$" $i$o$9JQ?t!# ;~4V 4V3V $O 2 $D$N;~4V$N:9!# ;~4V $O 6 $D $N MWAG ( year, month, day , hour, minutes, second ) $G 5-=R$9$k $3$H $,$G$-$k !# $3 $l$i$N MWAG $r JQ49 $7 $F $?$@$R$H $D$N ?t$H $7 $F I=$9$3$H$r%(%s%3 !< %I $H $$$$ !" $=$N5U$r %G %3 !< %I $H$$ $& !# $3 $l$i$O %+ %l%s%@ !<$K 6/$/0MB8$9$k !# B0@- calendar $O !" ;HMQ$9$k%+ %l%s%@ !<$r ;XDj$9 $k !# $b $7 ;~4V:BI8 JQ?t $, B0@- calendar $r$b$?$J $$$J $i !" ( $b $7 $" $l $P ) %0 %m!<%P%k B0@- calendar $, E,MQ$5 $l $k !# 5,Ls$G$O !" 6 $D$NMW AG $G I=8=$5 $l $k;~4V$r$R$H $D$N ?t $K%(%s%3 !< %I $9$k 2 $D$N J}K! $, 5v$5 $l$F $*$j !" $3 $l $i$O units $G 6hJL$5 $l $k !# $R$H$D$OAjBP;~4V$X$N%( %s%3 !< %I !" $b $& $R$H$D$O@dBP;~4V$X$N%( %s%3 !< %I $G $" $k (24,25 @a ) !# ;~4VJQ?t $O B0@- time format $r$b$D$3$H $,$"$j!" F|;~ $r %W %j %s %H $9$k%U%) !<%^%C %H$r UNIX $N date %3 %^ %s %I $N%3 %s %Y %s%7 %g %s$K $h $C$FFCDj$9$k !# ;~4V:BI8JQ?t $O !" >o $K M[ $K B0@- units $r 4^$^$J$1 $l $P $J$i$J $$ !# %G%U %)%k %H $NCM$O$J$$ !# AjBP;~4V FCDj $NI8=‘;~4V $+ $i 7P2a $7 $?;~4V !# units $O " ;~4VC10L since I8=‘;~4V " $N$h $& $K$J$k !# %G %3!< %I $9 $k$?$a $K$O %+ %l%s %@ !< $, I,MW !# udunits.dat %U %!%$ %k $OIC!" J,!" ;~ 4V!" F| $r;~ 4V $NC1 0L $H $7$FDj 5A $7$F$$ $k !# 7n $HG/ $O $3 $N 5, 3J $N App endix C $G$OG’ $a $F$$ $J$$!# $3 $l$O !" $= $l$i $, $&$^ $/Dj 5A $5 $l$F$$ $J$$ $?$a!# udunits $NC10L common y ear ( @5 3N $K 365 F| ) $O ;H$C$F$b$h$$ $, !" ?d>) $O $7 $J $$ !# @dBP;~4V B0@- units $O " ;~4VC10L as ;~ 4V string " $H$J $k !#2DG= $J C10L$H?d >)$5 $l $k %G !<%?%? %$ %W $*$h $S 0U L# $O$D $. $N$H$*$j : Format Data type Interpretation second as %S.%f float Diurnal phase minute as %M.%f float Diurnal phase hour as %H.%f float Diurnal phase day as %Y%m%d.%f double Time day as %Y%m%d int Year and seasonal phase day as %m%d.%f double Seasonal phase and diurnal phase day as %m%d int Seasonal phase day as .%f float Diurnal phase calendar_month as %Y%m.%f double Year and seasonal phase calendar_month as %m.%f float Seasonal phase calendar_year as %Y.%f double Year and seasonal phase calendar_year as %Y int Year calendar_year as .%f float Seasonal phase calendar year $H calendar month $O $3$N 5,Ls$N App endix C $G Dj5A$5 $l $?;~4V$NC10L !# ;~4V string %3 !< %I $O UNIX $N date $H printf %3 %^ %s %I $K =>$C$F$$$k !# 15

Format letter Interpretation %Y Year (including century) %m Two-digit month (01=January) %d Two-digit day within month %H Hours since midnight %M Minutes since midnight %S Seconds since midnight %f Floating-point fraction of the specified time-unit . Position of decimal point %0 %l%4 %j%* Nq @dBP;~ 4V $r07 $($J $$%" %W %j %1!< %7%g %s$H$NE,9g@- $,K\<A $G $J$$ $J $i $P !" %0%l %4 %j %*;~4V $r !" %G !< %?%? %$ %W $O double $G !" units $O "day as %Y%m%d.%f" $G M? $( $k $3$H$r ?d>)$9$k !# $= $l$, K\<A $G$" $k >l9g $K$O !" AjBP;~4V $H$9 $k !#?d>) $9$kC10L $O da ys !" %G !<%?%? %$ %W $O double !# ;~4VJQ?t $K E,MQ$9 $kB0@- calendar $, $J $$ >l9g $K$O !" CM $O DL>o$N %0%l %4 %j%*Nq $G$" $k$H2>Dj$5 $l $k !# $3 $l $O calendar $K standard $^$? $O gregorian $r @_Dj$9$k$3$H $G M[ $K ;XDj $G$- $k !# Hs %0 %l%4 %j%* Nq B> $N %+ %l %s %@!< %?%$ %W$N >l 9g $K $O !" %G!< %? %?%$ %W$O double $G !" units $O "day as %Y%m%d.%f" $H $9 $k$3 $H$r ?d>)$9$k !#AjBP;~4V $O G’$a $i $l$F $*$j !" ?d>) $5 $l $k units $O days since 1-1-1 (1 G/ 1 7n 1 F|$N??LkCf ) $G $"$j!" %G !<%?%? %$ %W $O double $G$" $k !# Unidata $N udunits %Q%C%1!< %8$O I8=‘%+ %l%s%@ !< $@$1$r =hM} $G$- $k$N $G !" B> $N%+ %l%s %@ !<$K BP $7 $F AjBP;~4V $r =hM}$9$k$?$a$N3HD% $, I,MW $H$J $k !# %0%l %4 %j%*Nq0J30 $G !" $3$N5,Ls $, G’<1$9$k%+ %l%s %@ !<$O julian ( %f%j%&%9Nq ) !" noleap ( 3F7n $, 30 F| $G 0l G/ $, 360 F| ) $G $" $k !#$= $l 0J30$N %+ %l%s%@ !<$r ;H $& $H$-$O !" B0@- calendar $K E,Ev $K 5- =R$9$Y$-$G$" $k $, !" 0lHL $N%" %W %j%1!< %7%g %s$, $3 $l$r =hM}$9$k$3 $H$O M=4|$5 $l $F$$$J$$ !# B?=E;~4V<4 $H5$8uE*;~4V $b $7 !" collapsed <4$H7k $S $D$$$? uncollapsed $J <4 $,$"$l $P !" $= $l$O "climatological time" <4 $G$"$k !# CA ORDS $H$O 0[$J$j!" 5$8uE*;~4V $r year 0 $+$i ;O$a$kI,MW $O$J$$ !# %G !< %?JQ?t$K$* $1 $kL58zCM 4pK\E* $K %I %- %e %a %s%H $N valid min , valid max , valid range $H F1 $8 %G !< %?JQ?t$K$* $1 $k7gB;CM %I %- %e %a %s%H $N missgin v alue $N 9‘L\$r8+$h !# gathering $K$h $k05=L %G !<%?G[ Ns $+$i>o $K7gB; $H$J$k E@ $r>C 5n $7 $?$$ $3 $H $,$"$k!# $= $N $h$& $J05=L $ONY$j $" $C $?$R$H $D0J >e$N<4$K$o$?$C$F A‘:n$G$- !" 5-21 $5 $l $k$Y$- E@$N %j%9 %H$r ;2>H$9$k$3$H$G C#@.$G$- $k !# $3$N %j%9 %H $O C1$K 05=L$5 $l $k <4$r$b$D%^ %9%/G[Ns$r 9MN8 $7 !" $J$i$Y BX $($J $7 $K$3 $N G[Ns$r0l <!85>e$K%^%C %T %s%0 $9$k$3$H$G !" :n@.$5 $l $k !#%j%9 %H$O !" MW5a$5 $l $? E@$N$3$N 0l<!85%^ %9%/ $K $* $1 $k %$ %s%G %C %/%9$N=8 9g $G$" $k !#05=L$5 $l$? 9T Ns $G$O !" 05=L$5 $l $k$Y$-<4$O A4$F !" <!85 $, MW5a$5 $l$? E@$N?t$G$"$k$?$@$R$H $D $N <4 $K <h$j 49 $($i$l $k !#MW5a$5 $l $? E@ $O !" $3$N<4$K 1h$C$F !" 05=L$5 $l $F$$$J $$ G[Ns $G I= $l $? =gHV$G !" MW 5a$5 $l$F $$$J$$ E@$rHt $P$7 $F 8= $l $k !#05=L$*$h $S La$9A‘:n$O$3$N %j%9 %H $K$o $? $C$F %k !< %W $N A‘:n$r$9$k $3$H$G <B9T$5 $l $k !# $3$N%j%9 %H$O !" %G !<%?G[ Ns $N05=L $5 $l$?<4 $KBP$9$k:B I8 JQ?t $H $7 $F 5-21 $5 $l$k !# $3$& $7$F !" %j %9 %H JQ?t $H $=$N <!85 $OF1 $8 L>A0$r$b$D !# $3$N%j%9 %H JQ?t $O string $N B0@- compress $r $b$A !" 05=L $5 $l$F$$$J$$ G[Ns $N%U %!%$ %kFb $G$N@k 8@ $N=gHV $G !" 05=L $K$h$C $F1F6A $5 $l $k<!85 $N6u Gr $G6h@Z $i $l$? %j%9 %H$r4^$‘!# $3$NB0 @- $NB8:_ $K$h$C $F !" %j %9 %H JQ?t $,$=$N$h$& $J$b$N $@$H3NG’$5 $l $k !# %j %9 %H!" %*%j %8%J%k$N<!85 $H:BI8JQ ?t (comp onent, asso ciated, b oundary JQ?t $r4^ $‘ ) !" $*$h $S !" 05=L $5 $l$J$$ JQ?t$NA4 $F$NB0@-$r$b$D05=L$5 $l $? %G !<%? JQ?t $, !" netCDF %U%! %$ %k%" !<%+ %$ %V $K =q$+ $l $k !#05=L$5 $l$F $$$J$$ JQ?t$O !" $=$N%* %j %8%J %k JQ?tL> $, CN$i $l$F$$$J$$>l9g $r=|$$ $F !" $3$N>pJs $r;H$C $F@53N $K$b$H $I $*$j$K9=@.$5 $l $k$3 $H$K$J$k!# scale $H o�set $r MQ $$$? 05=L COARDS $N add offset $NFb MF $H 4p K\ E* $KF1 $8 !# $^ $?!" %I %- %e %a %s %H$N add offset $r 8+$h!# $? $@ $7 !" missing value $H FillValue $N07 $$$K4XO" $7 $F COARDS $H <c43 $N0c $$ $, $"$k ( %I %- %e %a %s %H $N missing value $N 9‘L\$r8+$h ) !# 16

6 B0@-0lMwI= B0@- do c coa- rds gdt <o Use GDT $N @a Description add offset !{ !{ !{ N CD 29, 32 Additive o�set for packing data appendices !{ S G 5 V ersion num ber of these app endices associate !{ S CD 18, 19 Identi�es v ariables containing alternative sets of co ordinates axis !{ 1 S D 9, 16, 18 Identi�es spatiotemp oral dimensions bounds !{ N C 20, 22, 28 Identi�es a b ounday v ariable calendar !{ S GD 5, 23, 26, 27 Calendar used for enco ding time axes comment !{ S G 5 Additional information ab out the �le component !{ S CD 17, 20 Identi�es v ariables containing comp onents of a v ariable compress !{ S D 31 Records dimensions which hav e b een com- pressed by gathering Conventions !{ !{ !{ S G 5 Identi�es the netCDF standard coordinates !{ S CD 18 Synonym for asso ciate expand !{ S C 22, 28 Co ordinates b efore contraction FillValue !{ "$ "$ 4 N D 29 Indicator of inv alid data FORTRAN format !{ !{ S CD 12 F ormat for a v ariable history !{ !{ !{ S GD 5, 12 Evolution of the data in the �le institution !{ S GD 5, 12 Who made or supplied the data long name !{ !{ !{ S CD 12 Long description of a physical quan tit y modulo !{ N CD 12, 14, 25 Arithmetic mo dulo of a v ariable north pole !{ N D 10 Long.,lat. of rotated North Pole old interval !{ N C 22, 28 The typical separation b etw een p oints on an axis b efore contraction old spacing !{ S C 22, 28 Indicates the spacing of p oints along an axis b efore contraction positive "$ "$ 3 S C 16 Direction of p ositive for a vertical axis production !{ S GD 5, 12 How the data was pro duced quantity !{ S CD 12 Standardised description of a physical quantit y quantity table !{ S G 5, 12 URL of the quantit y table scale factor !{ !{ !{ N CD 29, 32 Multiplicative factor for pac king data subgrid !{ S D 21, 22, 28 Records how the data v alues represen t subgrid v ariation topology !{ S C 13, 14, 25 T op ology of an axis (circular or not) time format !{ S CD 23 F ormat for printing a time and date units "$ "$ "$ 2 S CD 12, 14, 15, 23 - 27 Units of a ph ysical quantit y valid max !{ !{ N CD 20, 29 Largest v alid v alue of a v ariable valid min !{ !{ N CD 20, 29 Smallest v alid v alue of a v ariable valid range !{ !{ N CD 29 Smallest and largest v alid v alues of a v ariable missing value !{ !{ !{ N D 30 a v alue for data that are unknown or missing signedness !{ ? D? byte CM$NId9f$N07$$$r;X<( !#;v<B>eITMW C format !{ S CD F ormat for a v ariable title !{ S G %G !<%?%;%C %H $N Cf?H $r 4JC1 $K 5-=R S $O string !" N $O ?tCM !# G $O%0 %m!<%P%k !" C $O :BI8JQ?t ( B?<!85:BI8JQ?t$r4^$‘ ) 4XO" !" D $O%G !<%? JQ?t4XO" !# !{ $O @bL@ $,$" $k$b$N !# "$ $O @bL@ $,$" $k $, B>$N5,Ls$HAj0[E@ $,$" $k$b$N !# 1 $3$N7k2L !" <4 $N3JG<$N=gHV $, COARDS $h$j$b =@Fp $K$J$k !# 2 4pK\E* $K udunits $K =>$& $, !" $$$m$$$m $H Nc30 $,$" $k$N $G Cm0U!# 3 CO ARDS $H GDT $H$G$O$3 $NB0@-$rMxMQ$9$k%k!<%k $, 0[$J$k . $3$l$H 4XO" $7 $F units $N ;XDjJ}K!$b0[$J$k !# 4 CO ARDS $G $O !" %G !< %?$, B0 @- scalar factor $H B0 @- add offset $r ;H$C$F %Q%C %/$5$l $k :]$K !" missing value $b FillValue $bF1MM $K%Q%C %/$5 $l $k !# $7 $+ $7 !" GDT $G$O FillValue $N CM $O%Q%C%/$5 $l$J$$$N$G !" %" %s%Q%C%/$9$k:F $K$O $" $i$+ $8 $a FillValue $N B8:_$r3NG’ $7 $F$* $/$3 $H !# missing value $O %Q%C %/$5 $l$k$N$G !"0l=o $K%"%s%Q%C %/$9$k!# 17