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Abstract: Spatial grid metrological data is an essential environmental factor for various geo-model
and climate-model, and the interpolation software is a tool to make the data space-dependent. As
a specially designed interpolation package for meteorological data, ANUSPLIN has advantages of
its solid theory of thin plate spline function, high interpolation accuracy by the incorporation of
parametric linear sub-model, in addition to the independent spline variables. Furthermore, it is
more suitable for time series of meteorological data by processing one more surface layer one time. So
many contents of ANUSPLIN, such as the interpolation theory, main data flows, parameters setting,
model selection, statistic analyses and input-output formats are introduced through an example. It is ex-
pected that this paper is helpful for the researchers to use the ANUSPLIN more easily.
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FRAREFRUEL, PUBEBE R BO) , o R IE 6N
SR TEBR R A S i T AORDRE 2 (8] i
BEVER B HE BT XS XL RHIE GCV (generalized
cross validation) B)E/MERHARE , AT LA &
KABSR B GML(Generalised max likelood ) 313
BHH LY iR 2 MSE(expected true square er-
ron) B /MEB S, Wahbal V45 G858 T 3
HEEETTRSENESEN., GOV HHERA
“one point move” 85, KK 2 —HE AL A
FIRPERE—ENESHTHITHERE
B R RAEIIE , T E (8 54k 0 (5 9
F %, ANUSPLIN # [6] B $2 it T GCV #
GML B3 I S HHIWTT 2

1.2 ANUSPLIN ##2

— bTyi )

ANUSPLIN %4t i FORTRAN 155
5. A s MEFER(E D, 81MBFHE
Xang 1, TR

Dptimisation|
parameters

Surface and Surface and ||GCV or GML
standard error| | standard error||  point file

B 1 ANUSPLIN ﬁiﬁ&bﬁiﬁﬁ@

£ 1 ANUSPLINA B E X

BF ik
ERATER MM ERIEZ M EMH
SPLINA B RE, 3G BN T 2000, 304E T B
1 GCV B GML s
5 SPLINA 1B 8L M FH AR KT
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(1) FH8ABHEH ST 2000 B, AT
SPLINA 54, 2 B 5 5513 (Log file and
List file) \iRZ W} 2 (Error covariance file) .
22 1H Z B (Surface coefficient file) B S ¥
(Optimisation parameters file) 15 2 (Large
residual file) & 5 4~ 3044,

(2) P47 LAPGID(E, LAPPNT) %, iR
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XM, & RE AL T 2EE, U4
REMRERESF, TEPTIBRIEHFTE

£ 2 1995 F A BB EHIEMH K (1995-Tmax-v1-SPLINA. dat)

e B RAEMER, I ARCGIS £ 24

PR,

e 2% a8

% 18 28 3H 48 SH 68 78 8RA 9A 108 1A 128

ansai 8001  —16343.80 3874890.00 1067.7 1.7 6.7 12.6 18.4 26.2 30.0 30.5 26.6 23.4 17.1 11.3 3.0

dingbian 8001 ~169297.00 3954260.00 1360.3 —-0.6 4.3 10.6 16.2 24.1 28.3 28.7 25.0 22.0 16.2 9.3 1.1
dongsheng 8000 41432,20  4202290.00 1460.4 -5.0 1.1 6.8 12.4 20.1 25.5 26.7 23.4 18.2 12.8 6.0 -3.2
etuokeqi 8000 ~131298.00 4121900.00 1380.3 ~-2.8 3.1 9.0 14.4 22.7 27.8 28.2 25.1 20.3 14.8 7.3 -0.7
fangshan 8002 149536.00 3989040.00 1212.0 -1.9 4.5 10.1 16.4 23.7 27.9 29.1 24.8 21.0 15.5 8.8 0.3
fugu8001  137192.00 4114600.00 981.0 -1.9 5.1 11.3 17.5 24.7 29.7 30.5 26.5 21.0 16.2 8.8 -0.5

28 E BN ALBERS #%

1.4 ANUSPLIN #4532 %1% #

ANUSPLIN 7£ H #& 34 (Log file and
List file) 4L T — R 51 A FHIHHR 2K R
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B AT RE 2 (Root mean square residual)
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(1) %% ANUSPLIN, H# C: \ anus-
plind. 3 F B SPLINA. EXE # LAPGRD.
EXE X (B RN Am2) BAEC K
W B, S EEE F S5 A SPLINA I
LAPGRD.EXE Xf#H® T,

(2) BTEEREHAL BG4S S splina.
cmd Fl lapgrd. emd, 3 3.3 4 B LAA R, 1995
%7 H Tmax FEANFFE, 6l 7E XA T %
3,

SPLINA. cmd. log

C: \ anusplind3 \ lapgrd < 1995-07-
Tmax-v5-LAPGRD. ¢md > 1995-07-Tmax-
v5-LAPGRD. log

REE. log XM 2 W 45 R &, [ 6
splina. log X B 4 M G it 45 5% , vl #4743
o

(4) 7E ARCGIS A%t F21i ASCII 3C
PR grid BB XS0, 04T B
fEo

(3) PITRL

C: \ anuspln43 \ splina< 1995-07-Tmax-

DA ERH B i, b o] LUR] B AT
Z0A GBS FERBEMEE, T ESE
2t R BOM S S SO 45 AT R SRR

— 341000. 0 307000. 001
3706000.0 4303000.001

400.0 2200.011
1000.0

_——0 = W o

1995-Tmax-v1-SPLINA. dat
60
20

(a20, 2f11.2, f8.1/48%,8.1,

40x)

1995-07-Tirax-v5-SPLINA. res
1995-07- Tinax-v5-SPLINA. opt
1995-07-Tinax-v3-SPLINA. sur
1995-07-Tinax-v5-SPLINA. lis

1995-07-Trrax -v5-SPLINA. cov

v5-SPLINA. cmd > 1995-07-Tmax-v5- ],
F3  1995-07-Tmax-v3-SPLINA. cmd 34 K %80
BHEE L
1995-07-Tmax-v5-SPLINA. pa A
s f,5-HF
2 2ABER,BRE 104
1 LM R
0 RERATEMR, G EARARANER TR
0 REWEEMR, BN ERERRRRN TR

ELA A TRANE(x,y)  RERKRO HREE) | B4
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BRBCRR ()

W RS0 HRE R
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BWHEE N, WA RS, FEARABE R ER—ERE XL

HAHREFENR,0 MBI EERAE—E

RABEREE, BN 1

PR BEEE N B 1-GCV,2-MSE, 3-8 ,4-GML

FEFHEMBIE

BASE, WL RREARE

WP

BABIEE XL 20 MERGERR) , 2 4 1L A R B0R, /MIGE 2 (1 (25 E), 1 4 8 I S8R, MR L
BB, /BB, x TRz, 48x(Rk 1-6 AHEE) 1M | B/ MK S BB (7 AHUE) , 40x
(FgE8—12 A)

B
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1 1 ik R
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BRI, BN 1
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2 BMHR TR EE N 2
3739000.0 4270000.0 100.0 Y #E
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2

B 0- Rt MASK Xt
LR RBEER R, 2-ARC/INFO B3, A S s b —3

cshr-dem. txt P B (DEM X i)
2 ARC/GRID $#&
-9999.0 AT GEREEEEE)
1995-07-Tmax-v5-SPLINA. grd WL
(20019.3) SR
2 WABREREER , ARCINFO KR
1_982?37'-0’1‘max—v5-SPLXNA—eov AR
) BWHREXH S
5%0{9. 3) WiEEER

2.3 HERRRFE

N EFHISRE RS BIEEEREER
IEBAREIEESE, NERIEREER
MRS E M, e R R RS ERA A
e, BN RERELS 21 FHMESE
e IE A AR T, B e 1995 4 12 4
H #7528 (1995 K4, FENEE
EFHEFY), LRER Y HREZTRER
WRFES RN 18 4 Spline B 5 (21 37 4
B WEEMEFKEEMAE)(RS), 2.
vy R ALBERS % , @ R EELE F
REMAX, BREEARFRNEN, RES .
yBRFHIERER. KESEERH KR
L VSR EN A ERNRNTFRER,
FALX s AR RLETT 21 4F 252 N A $E1E,
St AN AR E A2 i A 4y, B B R AR R

A, R 25T, BB IR ZE B R E
LAMERE R BB A

T Tonax» FAPIE Y 18 PDEEEIXS 1995
FLRIMTANBEETZIERERN . ATREH
GCV 12 GML K5 4 ik, AR BIER
B TVPTPS BERIF R B AR, ZE 1241
A, UL GOV AR A A R/NRELL
MRR B HBHE 9 4>, % B 9 R B 4 R J0
BERIRE m =3, FHFA A B R SR IR 3K
HRHHR m=2F m=1, LA GML IKE
HEEER/MRZE MRR WA RE 714,
Xt B R ERRE SR BRI SRR m =3, TR 5
MR RERWRBAT R 2 M 4, dteA]
W, B UGERENDEREW TR RHHE
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F5 S TEBALEREFRPEREHTR

BERES FRMEBREA/N) RE BRRH E ] X
1 BE 4% 2 BVITPS2 AR BRI L AN
2 ZE 4% 3 BVTPS3 POEIS=E SipinL 2
3 ZE 4% 4 BVTPS4 WA B AR AN
4 ZE BE  ARENEER 2 TVPTPS SHRRREAERERER
5 S G BRMEN VR 3 TVPTPS3 SHRRTEA R RENR
6 2 4, ARENhER 4 TVPTPSA SRR AR KRS
7 ZE 4K, BB (m) 2 TVTPS2 ZARBACEERRR
8 21 EE, BB (m) 3 TVIPS3 AR EEARY
9 G, 4K, BB (m) 4 TVIPS4 “ARBACREERER
10 ZF 4%, BB (km) 2 TVIPR ZARBRCEEERER
1 ZH 41, B (k) 3 TVIPS3 ZHARESERER RN
12 2 B B (km) 4 TVIPS4 HRELREEARN
13 ZF G, AR (dm) 2 TVTPS2 AR EAEREREN
14 21 E1, BB (dm) 3 TVIPS3 S REROERRERAEN
15 S EE B (dm) 4 TVIPS SAREARERRRN
16 ZE 45, B () 2 TVIPS2 ZAREAEREERER
17 G, 4K, B (am) 3 TVTPS3 L Siivinita2 3T
18 ZF 45, Ff(cm) 4 TVIPS4 SHRERLERRRN
KEBAEI ERE8HE. WE S BE
3 SH5Ite PR IR 0. 33T , FHAXHRE X
1% , B AT LIE BT : FISI AR R It TR
3.1 BEA® B R R IR A R B TR = G (E
& 3 24 1995 4 7 § ANUSPLIN %% RARRHRERE,
T, B 4 9 BUI% 2 R T, W6 KN A 100 i o e

Ko MEBI3ETIEH,1995 % 7 AL EIR
ZUHY X AT E 5 R E 28R
HER, BEHES TR, s X s TH
EHX, BN RN EAEEE 16~35CZ
|, fE{EFEH AW T A DEM $#1E, X 5
B AR B A K —R, B RS
BYBETAENEN., BHEERAH
HERE— IR 1800 KAFH KW IMIL—%
i, WEPEE L ENSREE, MARS
FEAE At B 4G (5 5 B vT LUBUI HR
REH AT B (A EEE) RPN
B B 4 BT LAE Y, BUMIAT iR 22 AR 0TS
FIE 0.499 ~0. 831C Z &), & A HHr ¥ 2=
5 R RERR, HEE L% R ES 3 19954 7 AR BEARERE
HiEEMEABRS(E2), 28 UNRER
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18 1o HoE PP 55 B ey U P B e R 2 A S DR 9 1 2
T T, EEER, RS H 1000m, A ¥
w'N BRRBER T 8C, B E T ST A

" Low:0.49%9C

38 A

4 1995 4% 7 A RSB ETIREREER
3.2 BEAMARNER

{1 TVPTPS3 #RI3E1T IR BE 35 18 S B
FIATEBEE TEE W EREFE
— MK TE =R (FE)EANENEE
B, 5 B AT 3R A O 1 R S AR 1 28 8 (Lapse
rate) I EBEHA S - EH, BRESHZE
&, %t 252 4~ R #) lapse rate 74T,
BHREHEEREERENE T FHMHEES).
ME 5 paTLIEH, BT mRESUVHDKX,

0

| | |
=N FS N
T T |
o

R R R #E/T - km™
I

-10 . L 1 1 L L A 1 1 i
1 2 3 4 5 6 7 8 9 10 11 12
A @
5 Tou(a)FERBHIZER
(TR K FHE, BEME £ 1 MR,
RRUEHABR B/AME)

HLMAZEMNTREIC A£H, ARBER T
17 252 A A B BRARBE T2 (B3
1,88 T AEENTAIES T . 2A
—H B TEE N2, 3~6.5C 2
|, X5HFEEEEREHABERNELRE
ﬁﬁw/g[lo, 13, 251o

4 & it

A BERT B AKPEE S A EE
A ANUSPLN B3¢ SE5d 8 3 S B4 28
TR RERBMER TR, S TAE
SE . HIES GISHEMART#.F
ANUSPLIN 84 E38] €M S/ER, 1538
WTHIELEW:

(1) HBORE RS R B B B H AT
P — el ot TR 46 1L D7 B, BT T 4 Lt T 1) °F
BESHBE, BARBRSEAEAINSEE
fHER {4 ANUSPLIN ] DA 3% J60UA [7) 4% =X 50 4
AR R ARBIEN TS RS
Mg X g L RE RRERE .. BhF
ERG i SEERNS S 3T LRI R A
WS 5 AP R R SRR,

(2) ANUSPLIN ®# e iF 5l ARHF
BRIE A ERER, X WG RENE
mEEFITIRE RS GRS TS T
H, B0 M FEBNEEE B T8
BB TILER, MEARTS A &
EIE R R R R N 1000m, B % T [% 8T,
MAETE 3C, X ATRESE Invg 2 w3
EEHEFHRR,

(3) ANUSPLIN fe Rt 47 21N RE
M, X KA AP IS RER K= 24
S RESESSEE B REME T T E, GEE
B W S SR IR I L
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