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BRI RIS EH
Z RGBS

BB &' R E R

'ERBEAREHEM - PRAERHER
"EBRBARERER

(hFE#ERAA+=FFA+TAEKEN  PERBA+=Z2AAABER)

W =

RIBRRMEARRE SR - il 2 B8 MR e AT 0 e R &
BRI f HE S B A SR 2] » LIRS 4 i s A B s « (et {E MR R
FIZEREIRE - ARRTELUBRRRHGERAR 210 @ 205 877 iRt S TN o b7
Ak BER FRREL « S IZEIA(Digital Elevation Model, DEM) » DAMHERRH - BB
fTRIIE B R B By MG ER - PTANRR SRS MR - 03t
TEWMEEPRIUE - kSR 5 E - 483 B (cross validation) 2512 95 #H (Root Mean
Square Error, RMSE)LLEE Tl T EIHERE ikt » LUSC M el 3 i o P 17— A 7 Fl |8 (Ordinary
Kriging, OK)HEfd 22 &5 B (E - AT 90 B2 I8 oY 7] 4 37 A &% PRISM i %Y (Parameter-elevation
Regressions on Independent Slopes Model) » choe 3 6 55 I W 37 5 RAGLLSY - R T 1L —
R (A2 Ry o R — B - 30572 SRR T A8 R SR A G AL e L B e R B
HERE « AR SR T A A R 2 RS SN S I A A R miEA s
R TR AT B RS S e A -

IRdaa: ZERaltEfl - WUHERRRRL « — R SRSk - iR

@ = B F N R T DU E L BT 28
. | | ERE RN RSMA T BN RE -
RRBRELMR - RRLHITN  crmpmeee o 00 80 S0 ROR AR T

EERERF (Tuhkanen, 1980 Walter, 2002)° gy g gy AR IEIRSLR Z2E) » RS
HORBRIK R ARTENEATNE o omnn  pomn  makrems

A ORBRERNEGRENT  GRRR  amwsams  HRFSEME  AKBEN



330 KRS 4
R ARS8 (Hevesi e al, 1992a : Daly ef al, -

1994 ; Boer e al., 2001 ; Drogue et al., 2002) -

HME—ERR R ZMEI0 - B ER
WA 7T & AR R A A S AR IR B TR
HAERRE B A EMIERE » DURBE—
KB < FIEE R (McCoy and Johnston, 2001
H + 2001) - DABSHRATHIIUL R 5 RO R R =4
REMREER  RREATS - HEBHEE
FTERE B A [F] B zUAY 15 R R S Y a5
(Rolland, 2003) - &Ry AESRIR T BEIT 2 MI#E
ft » BHBIUE BREZEM 2 ERFERARAR
RELABEREAR » BB st s A HE R DA K L i 3l
RV ERE - FER LSRR
Ky (Prudhomme and Reed, 1999 : Marquinez ef
al, 2003) - REEHHELE AT ECLERAE
(Thiessen Polygon) - #§321H % (Trend surface) -
75 B 52 LL ## B 5 (Inverse Distance Weighting,
IDW) - i #& R 3 ¥ (Spline) ~ 3 3 4% 3t %
(Geostatistics) ¥ » FLrp iz 7 # 8 FH S B R 4 2
LB TEE R T AR, (Martinez-
Cob, 1996) » ME MMM R " TF @&
(Kriging) ; »

R SR AR SR (1991) I R R 2 #E
i (SHEAR) B I &k R SIS EUE ROk + ARl
BB RE 281 (Objective Analysis)F2FF
ERFER(G - 1992) » FHEST ?ﬁﬂjﬁfﬁmﬁ?ﬁﬁi)\
TEBAFABEERME  E—HREE
EHREN RS Fﬁﬂ@ﬁaﬂ?ﬁﬁ%&ﬁﬂ:@ﬁﬂﬁ
BHE LRSS - BRE(2004)9 8 81 &5 B E
1960 ~ 2002 £ HAFGRPAEREARAEO %
8 #TRERENRRE R EMES R
0 A GHE SR LRSS RN
RIFFCL T8 BB TE < 40 m REARAT A B fE
Ef2i5AY(Digital Elevation Model, DEM) » i&i&

LR e F 8 F

WL 22 P HE (7 i R E iR & M
B K R RE ER S BEEFEE L
18 5 A (Kriging) , ok JREANIEHEG
B=EERBAASU TR AR  FULL DEM £
BB T Y 8 MZERAHE(L T - RIELER
Exstirell] - EEERAM  BIUERAMIR
ML AEARE S R T 9RRRBKZ
ZHSM LHBREFABMER PRISM
(Parameter-elevation Regressions on Independent
Slopes Model, Daly, 20018 =7 # {d; & BB (50
F 0 2002) BAE P R R R F(1991) 5 % B SR EY R
FIHESTRT & - SR AEIMAS A IGRR - I
S HL R CE i FR SRR L TR BT S TR -

- M ER A AT AR R A o B H
7 SR {6% 22 ] FHE A B SR K B

HER T SRR " =R AR
WHEH DGR R A ARENIEHE
BB ) W HiS R R HMEIEmE LT
T2EM Krige %5 A 52488 Witwatersrand MRS
WP » H4& Matheron(1963)3E H Bhigk f B
Bi(regionalized variable, Z(x))SHEpER  H
AUBCERHZ FE R R BB S S~ 3T K - B
SEF RN ERMR A2 AT » 1998) -
FEA & (Kriging) 55 75 B ¥ I © #0 8L x; B fL 2L
X, o AR 2R B E H AR R B Z(x) )0y

B A, 0 LUK X, 7 R
Z(x,)" B BE R R S R

(Best Linear Unbiased Estimate)Z ¥t + YWirLE
9B B3 (intrinsic hypothesis) » BiZefi
e 2 Rk Z(x) 88 Z(x + h) 2
YRR AR R R R ¢
E[z(x)—-Z(x + k)] = m(#)

Var[z(x)- Z(x + k)]=2 (k)



ntzs+=A ik &

2ot E[]RRagE  m(h) #h 2 EEEY
2+ h RESIZEE G BRI TS ERE - Varl. ]
BIRS R - Fil—HEt » 28— EFH
iy (h) - $82 428 8 57 (semi-variance) » BI%E
—R e ET y (h) BAEMEERE h 82 W
REH P R [ (experimental variogram) + =5,
B PR R S ERE el T HEZER]
EBE - P PR RE AR DA Y o B K —
T 5 < 8¢ 5B i (theoretical variogram) il LA &S
(fitting) » =¥ §E5CHE Mt 7 3 H 70 filf] 7 B SEAEHERN
{F(z0mE 1) -

W EE AL (DEM)FT & SRV B G &
Ao REHSAESRHEMEGY " AR,
(secondary information ; Boer et al., 2001) » L4
AIESEIN S BT 1 B W AR+ [ ke

AR 331

HRRERRE R TR R T — 5 (B
AIBRANHH AT BB

1. [ERREHSOR N8 hn(Barry, 1992) — ¥giR
= A R ARBN FEER -

2. & A 3 7 7 & 2% HE (rainshadow effect :
Colinvaun, 1994) — J5{ii o] S HEENEFH -

3. B %M EE A i 4 (Marquinez et al,
2003) — RER] M ESERBIFTAA

4. [BERFIZACRZR IR B H A B (Drogue er al,
2002) — fHEIA SR 2 BB L% T S o]
fEskEn R -

Goovaerts(2000) 4 3 TRESMITEELIR
fo FHRIK A FRABh AT 4 RSB,
HEMSAURI ST RO EE Algarve Z[ERIZSR - HERE

r(h) |

Nugget (Co) ‘

e o = e e = =

Y

«—— Range (@) — h

P
|

B 1

PR MR HZ2 W (Range H5P 3 R ITTHAHE RS TR INA R EGEHE : Sill

PR TTETI KT TR I ¢ Nugget (RESBIE » 5B RE G
h = 0Fe7E y ¥ EAOMHE + R ETAE R0 i 2 o/ i R 2o i i P 4 2 3
7)) BELE BSHETHEE RS E R M E A i -
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FK— HEEREEEZAERMARCRERSERE) o r 24EMR{RE - PAEE & percent average estimation error
5% © RMSE & root mean square error #8357 ME 42 mean error / bias #5% : MAE & mean absolute

error §§%{ ; MSE: mean square error §§% : MPE & maximal prediction error §5%} + SMSE/MSSE

& standardized MSE 8% : | EEV & estimation on error variance §§5 : SD Z45HE{R= | CV &
BEFY R BUEREK - adj R* BEITRIBER R R 0E (R HERETE RASE i -

fzt-mEoy

k3 # ik SHES B $H B % M
Chuan and Regression r 8-km EE&RN&FHG
Lockwood, %3
1974
Creutin and Nearest neighbor r BIEA RO
Obled, 1982 Arithmetic mean

Spline functions
Kriging
Gandin interpolation
Empirical orthogonal functions
Hevesiet IDW PAEE 1000-ft ##& % #2
al.,1992b  Regression RMSE
Kriging SMSE
Cokringing
Phillips ez Co-kriging Cv R3S 5
al., 1992  Kriging elevation-detrended data 5 oy 48 4¥ 4R S A2
Ordinary kriging ‘
Daly et al., PRISM MAE S5 AR WA S AR
Detrended kriging
Cokriging
Martinez-  Co-kriging MAE 5-km 44 & 42
Cob, 1996  Ordinary kriging MSE
Modified residual kriging SMSE
EEV
Nalder and Ordinary kriging ME p Y
Wein, 1998 Co-kriging MAE
Detrended kriging RMSE
Universal kriging
Nearest neighbour
Inverse distance squared
GIDS '
Pardo- Co-kriging ME 4-km #1542
Iguzquiza, Kriging with external drift MSE
1998 Ordinary kriging MSSE

Thiessen
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Prudhomme Ordinary kriging ME 1-km 4945 2 3% &
» 1999 Modified residual kriging RMSE
Regression
Goovaerts, Collocated ordinary kriging MSE 1-km #g4& & 42
2000 Kriging with external drift
Simple kriging with varying
local mean
Ordinary kriging
Thiessen
IDW
Linear regression
Ninyerola et Regression + GIS K" B
al., 2000 wE
Ptk &
PR
EB-TF
Price et al., Spline ME 1-km 4945 5 42 8L g 42
2000 IDW RMSE
Boer et al., Co-kriging MSE DEM #4& & 42 81 & 4%
2001 Trivariate regression kriging ~ MPE’
Ordinary kriging
Spline
Jeffrey et Spline RMSE 0.05°4& 48 I w36 B 42
al., 2001 Ordinary kriging MAE BEAR
ME
R2
Drogue et PLUVIA ME DEM windowing
al, 2002 Extended colleocated co-kriging MAE process: 723 parameters
Kriging with external drift SD
Marquinez Regresssion + GIS ME 200-m £ 4 K 542
et al., 2003 MAE IEHP TR LIBRE

Adjusted R® B E KB 2 SR E

T LARE FR ARHE LAHS R 2 AT R BE LA

R R 2 -

Boer et al (2001)AMG T2

BEEE T 2 (G R OER RS R IEREE

%+ Martinez-Cob(1996) 77 &5 35 /F 71 B h 2 1
i, FEEIEIEEZ (modified residual) kriging 5
MEELAR AN AGEEREEA kriging 7 B AT {22
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R T HEE M » R— B SR Sk
i RIRER A CHBFT » FERESER
LT ILE B  (FRET —fRHES B
H B SRR Bk ZE R HE R Sl T -

= BRRIR LT

AHFFELL 1960 ~ 2002 F2 1,728 {H5E %
PERERHAR I vh B2 AR B R e T O R S BRI B
B ER P (B » 2004) » sy RUELH P SRR
FRERAIREHRAR 7 F(219 AR R H K
B BARHEIHAR 12 (877 {ERN RSz H
BERER  STEHAS R PSRRI - L
BB ZEERETAEIRC B ARG - &
ERAGABREZENAFRMEZ 0m FRMIE
FIEMEAI(DEM) > WARZHEEE  BEINES
100m 7 DEM #8#%

T SEEIBERE T ) RATEEMMEES
BHEAR K « (BER NP RIERN & B E
AR A REA ERIIRA| - HEFEZ2HER R
R MHEAERR T - e EFR A RE A
By M B ATk T — R Al ¥k (Ordinary
Kriging » LA T i OK)&FEEHE » MLL DEM &
RSB - BRA TR R Bo B HEfL R I
B 18 J1 89 0 R 7 Il €2 12 (CoKriging » LA F 6
COKYRESLES + IE4h » & T LT ZHFEmM
AT RER JTik:

(1) FEE=fEME(anisotropy * LLF LA ani-ft3%)
(2) [M(detrending » L F LA det-f83%)

(3) EEFFEE(modified residual kriging * LA LA
reg-fFk)

#LT 8 BEAEZERM AL TR LR+ Hdp

RN RRFEHETT B B R A Rl

Pzt E ik

#(log transformation * LA LA log-{XF)%E 2 #
Ak e

E=) A R e S i L S R
X B - Y B BIEERRS T - LR B
SPSS 10.1 B4 TR & Rk (GG
LA Aref P e i oz PR 8 PR ARG ArcGIS 8.1
K H Spatial Analyst f1 Geostatistical Analyst &
HEAH (2% R85 ¢ http//www.esri.com/) RER{EZR
G - iR BE SR MR R
& (cross validation) ' AAEBEARYMFREMERR
BT EEKEF WS/ R L RS A 0 R
12727 W B 35 W (Pardo-1guzquiza, 1998) + HRA
Wz I UERFEER - AR TR A3
Btk - EREERE R IR R R e h R AR
L 5 0 5 R £ B RO 3R 259 F7 AR (Root
Mean Square Error » UL T Hif85 RMSE)EFF{h
fikidk(Price et al,, 2000) « 5T HRaTFF(2002)E
Fi PRISM REVHEMG S APITRE - BokED
THEANEERC 2R » FHIFELL ArcGIS 8.1 2
Toolbox /¢ 2 #S(Hl 4% — € #F5 H AT GIS (/& iz
HERF TWD67 AME# s TM RIS EER
(TWD67 K HbIE#E(Taiwan Datum 1967){R LA T
(U =ARIEEHEE | TM ZE oW EERS Eith
B R A 2 AR — IR R IR (TM) I R AR
FAE  EERRREE R PR ABHR(121 BB B
B - BEEGRPERS 250,000 m) 4k BT EAP
RESER(19)FEIZEILAEE ELE - REFFEHR
B AR EERE L FLTKIURE
THRENE2EEMBZ A PTHRERER X
& -

P~ iR EET
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Temperature stations & DEM
Legend iy

* T stations| AN

3941m

Oom

0 25§ 50 100 km

B2 WU STEELDEMBEETEIEHAR 7 £ BRI -
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K FA G BB
& BRI RS IR S R T AR (RMSE ) $#ifi -

— A —A =A g A ZA ~A
OK 1.57 1.54 1.56 1.59 1.65 1.68
detOK 1.58 1.54 1.56 1.59 1.65 1.68
COK 1.57 1.54 1.56 1.58 1.64 2.64

tA AR LA + A +—A +=A
OK 1.74 1.70 1.67 1.63 1.56 1.59
detOK 1.73 1.70 1.67 1.64 1.56 1.59
COK 2.74 2,70 1.67 1.63 1.56 1.58

3E L A3 219 Ep 5 o

o SEEHS

it i

12.357C

5.85°C

(1) 18 25 R HE A4

ki 2 5% DEM SESRHlnES Al - 7«
55 219 {EEED - H 178 S5(B1% MR 500
m AT 0 ¥R 1,000 m B EEEE 22 85(10%)

W3 EWEELE | A OK SR -

ORI B o 2 M ki B D B 452 R B

A R ZE B R PR R i P S

su

FAMIRET OK 4t - Bl 4 I B At FEE B i
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R FILEEALL detOK SEFTAESE 1 HLly
REBFEEIRF TS T - EI e
COK #{7{58 - R-BLE 3 BARRMFIRZE
RS R N ERERZ RMSE #5958 1.7°C
£ Price et al. (2000) ~ Boer et al. (2001) ~ Jeffrey et
al. (20015745 & HEfR SRS B EE - 2R
TR BB ELEN L  BEBRAEREL
EHERANTEE - BBRERSTMERNE
#(Journel and Rossi, 1989 : Prudhomme and Reed,
1999) » LiE 3 BEBEEFARFEET60m ~ Z1l
3,886 m)Z OK #fHEERKE - KHEEANEE
87 PlE D H R ERY 2200 m 2 HlEEE AT
A G0LASRIE R IEHE-0.5 °C/100 m (B » 1970)2K
S5 21— H RIBASTE-3.86 °C » Bl OK H#Efd
{8 7.55°C ZREX

ST B AR B R S O TRy B B U

SRk ki 337

KEAENE 3 A A BERERRELE (R
B+ 1993) » thok LR A RA Al BRI TR
22 FEAR7E LR B SR B B (response
variable) + LISIULHEIR - X AL - Y BRSNS
88480 (predictor variable) » LA & (backward)Z
SEEHEBT A RMSEREN(RE) - At ERIE
AR T L% = MRBERANGIEEZGCR
B2 FRFEERERRARERERE
HOESRFE Y OK HEAEFSR » IiE/E Boer e
al.(2001)7Z trivariate regression-kriging #{diiz
4 BRBEFEARE | BfREEGH - K
fEE#E OK FHEMETHMAERSHE - BILF
ETE LIRS - BT RO R R
B PTG 0 T RIRIESR
VB HER RERERE  AHAERR DRI - B S
B F G AR RIS BE H Z R R RS
R -

#= ZATHFER(TL ~ TI2)Z:E8 - SRR 7 BE TRIMENR ke

{% ¥ (adjusted R2) -

T1 = 57.398 - 0.00461E + 0.00001038X - 0.0000163Y (0.938)

T2 = 64.407 - 0.00444E + 0.000008993X - 0.0000186Y (0.944)

T3 =66.225 - 0.00436E + 0.00000571X - 0.0000181Y (0.941)

T4 = 56.226 - 0.00472E - 0.0000044X - 0.0000122Y (0.956)

T5 = 46.342 - 0.00511E - 0.00000863X - 0.00000705Y (0.961)

T6 = 34.397 - 0.00541E - 0.0000047X - 0.00000215Y (0.963)

T7 =28.622 - 0.00568E (0.958)

T8 = 28.288 - 0.00565E (0.959)

T9 = 32.747 - 0.00535E - 0.00000767X - 0.0000015Y (0.959)

T10 = 44.389 - 0.00498E - 0.00000567X - 0.00000694Y (0.948)

T11 = 49.22 - 0,00476E - 0.0000015X - 0.0000103Y (0.945)

T12 = 52.256 - 0.00469E + 0.000005803X - 0.0000133Y (0.940)

BEABRSE-XHEY ATM — B p A% 880 149,000 < X < 351,000:
2,422,000<Y<2,800,000 - E-X Y B8 m-
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4 ZHEFEAE | B2 trivariate regression-kriging SEIBHELE

i i RIR R R R AT E R

HMEE L RA—HOW K - EERELESRRT
H B R 2 %5 E R A RE M % B & (merging
isohyets)(Drogue et al., 2002) » KI5k ={%EH
2 ERRHETERER - REAERA SR
DA &t & B SRR 9% R R
(p value < 0.01) ; FLHHI(E RIS » SAK
BIRIB R R 1E-4.36 ~ -5.68 °C/1000m [ »
HFEZBBERAERR DR olmEmX
B)HE - AEEEUEY < RIRR S M B
FIREDE » K2 PREFHEFAGENE A&
EZAEE(Y BB s - RESATFERR
BHE BRI - B2 RIGRMHEE
1hnmE R RR—E -

(2) 8 7K 22 M $E A

fill 6 F35# DEM SaEekflubsrnill - 72
25 877 fEHlsET  H 760 HEBT%)IRA MK
500m LA + ¥g#K 1,000m LLE{E4S 62 35(7%) +
I 2 FEURILE ISHRE D S AT R
2 ERIKER - ACHEX SRR G E R
BIRFECWK  BoKERA SR LRRZ
B ERZHER - AT SRR T E Bk B
W B T 77 4 B3 B #R( Daly er al, 1994 :
Pardo-Iguzquiza, 1998 | Drogue et al., 2002) » &
P I R AR SR AR, © S - ERRR
R RUT S AR A S TS B AR R S A T ok
TRAIREY -
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January Temperature

|
E\ EL::H‘M

[ 5(a) | Aty PRI -

SRER AR

April Temperature
Legend

I
—

1
1 g g [ Kitomasers

B 5(b) 4 R{AFSEIEHERLE -

July Temperature

B 5(c) 7 AMTFEgRB AL -

November Temperature

A

s
=l [ H “ g Kitorneters

i 5(d) 1 AHYT S HE L -
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Precipitation stations & DEM
Legend f'?-,

* P stations, -
39%941m

4

Om

0 25 50 100 km

6 SMEERERIDEMSEUGIHRAR 12 £ HIEE -
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A E AR

#0 EATHREKBSIRER(E) « X B Y BB ER S TR P R

(adjusted R?) + ¥EHEFER LA £k (backward ) Z 4 SEIRR i A 1B 46 -

—A —A =A ™ A AR A
E 0.078 0.169 0.197 0.261 0.454 0.113
X 0.591 0.574 0.477 0.319 0.165 0.025
Y 0.413 0.610 0.672 0.477 0.059 0.134
EX 0.591 0.599 0.524 0.432 0.488 0.199
EY 0.443 0.690 0.768 0.636 0.471 0.298
XY 0.627 0.720 0.716 0.500 0.165 0.143
EXY 0.628 0.755 0.782 0.637 0.488 0.298
tA NAR LA +A TR +=A
E 0.022 0.050 0.081 0.035 0.012 0.034
X 0.066 0.018 0.459 0.591 0.525 0.534
Y 0.418 0.261 0.010 0.086 0.185 0.308
EX 0.131 0.103 0.462 0.597 0.546 0.539
EY 0.487 0.363 0.083 0.105 0.185 0.315
XY 0.461 0.325 0.652 0.661 0.527 0.545
EXY 0.505 0.388 0.652 0.671 0.549 0.549

TR SRRz A Bk RE AR TEE
f(RM) - FLABRS(E SR STRAISEE -
HEREHEAEIE 1.2 ~ 45.4%MBI R » FILRE
K EEHGIR WA AE R B AR MR A R RE B 4 - 200R
LA ZE S B AR E R - X B - Y
FEEL BRI B S 57 - BB A R i ]
PR 29.8 ~ 78.2%M]  (EEELREGRTIC BB
SR R ¢ FREERRE R
ZITER TSR D » Drogue el al(2002)BFKM
BRI L R R B R R (R T g K
FRBEEMBRENE - WA SEOESTES
T TEEE  E—IRFEMIPA T -

ERASHEE(GEZ ZXEER RMSE K
B BEMELL logOK BftE - 2 » K
FEHR log iR EHY OK MBS N » B

st - BEEEETE  HRLRE
R g [t AR TS ARRER » (9%
it - Bl S S BRI - B AR
COK TI4§h3aE i fhas SR e IR U B
{8 COK ARFFHEE - WS R ZREN
(direct-variogram) k¢ — 3 ;2 3& 3 48 5[] (cross-
variogram) KB - ETTPE IR ERE R T RER S -
BHAERE GIS ZHGEERNRAT AR
SERK o A% AR - AFRZCEE A 2 5RE RMSE
AT REA logOK ZRIHELME AlEkE
FRIGNE 7) + % B2 G R RIERZ SUERAT 7T
#4:(Boer et al., 2001)FHEEEE -

Bl 8 Wirsaile 2ERARN) 1,023 ~
4,880 mm 2 HPF@E ~9 BEKENF 854
~ 2,979 mm [ - FEZEPEHERLZERAE
HEOATE R A b g LR R B P RS,
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K {AL4
#H &R PR KA R 3 7 RMSE {H -

Pt Em

—A = A =A = A A Y
OK 17.75 21.97 19.34 26.93 31.47 47.96
detOK 17.60 22.55 18.03 27.04 31.46 47.96
logOK 17.51 21.80 19.26 26.83 31.39 47.86
aniOK 17.60 21.96 19.46 27.39 31.62 45.36
COK  17.75 21.97 19.34 26.92 31.47 47.95
detCOK 17.60 22.56 19.36 27.42 31.45 47.95
logCOK  17.51 21.80 19.26 26.83 31.37 47.86
aniCOK 17.72 21.93 19.62 29.02 33.42 46.07
+ A AR LA + A =R +=A
OK 42.90 53.72 42.91 37.27 23.47 18.66
detOK 42.65 48.39 50.04 42.18 24.36 18.75
logOK 42.20 53.07 42.68 37.34 23.43 18.30
aniOK 41.98 51.21 46.06 38.91 23.99 18.59
COK 42.90 53.72 42.43 37.27 23.47 18.66
detCOK  41.10 46.96 49.85 42.20 24.37 18.76
logCOK  42.21 53.07 43.76 37.37 23.43 18.30
aniCOK 41,95 51.12 48.09 40.38 23.89 18.73

i A3 877 @R -

RTEI(E 9) + RALE(0 ~ 3 BKBA 99 ~
3,138 mm ] » RZHRILERC FEHRED)
HEALER R BT L LB » M v R s AR SR A R T
BRIF(E 10) - B 11 BEPEERTFRAKEZE
S B A EE AR R K 1A R
HAWEREE  ERE&F - WFRZR
KETREE - BRBRHEEERKGEF
Bk 94% + BB TR IRESH  MEEE
I WEERKEERZELY 40%  BrER2
EMRUER  EEXFENAREZERS -

(3) A B A R B L M SO MR HE A A R
Z [E

RABET A REBRHEARA PRISM
HENZER  EATHRBHEMN L WEER
BRI ZAECIRY  MIRUEFHRAZER
fE(E 12)28E - AHREPILEFEERZ L
HREFHE(ETY PRISM #5 3°C » Mifeeh s LIlRRS
B Al L3 RIS A5 PRISM 45 2 °C - B WRE
FEAEGHER LNER  L2B&ATY
RBIEME » RIFFELHEEZ trivariate regression-
kriging BX{EFA PRISM #40.63 °C « ZERE/K BH#HE(H
FH BE | ~ 12 BZ#SHZEE  DI4F
Rek B ZRME(E 13)KE » AWRAEDEE
P B E AL {EA5H PRISM §5 2000 mm » {7
FEALERz BRI ~ M L — R R R AR LA R -
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January Precipitation

a H g 100 Kilometern

April Precipitation
Legond

| B
I om0
I 10010
I 100100
- 1200-1400

a g g 100 Kitometers

i 7(2) | Bk HES N -

B 7(b) 4 A{yFEIRE AL -

July Precipitation
Legend

¢y T BinAsgREk e

October Precipitation
Legend

i@ 7(d) 10 B3Rk
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Annual Mean Precipitation Summer Precipitation
Tegend - Apr - Se
] - p P
2979mmy
1023m|
254mm

km

N
L1
0 25 0 100
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ABSTRACT

Temperature and precipitation are important environmental factors to determine the types and spatial
distribution of ecosystem and vegetation. The technique of estimating reasonable spatial distribution from
the separated meteorological station data for ecological model applications, are the critical but not solved
completely issue in the world. We used the 219 meteorological stations and the 877 rainfall stations which
had passed quality checking procedure as the base for spatial interpolation. Combining with Digital
Elevation Model (DEM) database, the regression among the elevation, coordinates and monthly-average
temperature at the meteorological stations were calculated first. Then they were overlay by the interpolated
results of regression residual method to get the best spatial estimation of air temperature. The result
improved substantially the spatial precision of air temperature, especially at the mountainous area where had
sparse meteorological stations. After the comparison of different methods relayed to the cross validation of
root mean square error (RMSE), we found the logarithmic transform of precipitation data combined with
Ordinary Kriging (OK) method provided the best result of precipitation spatial interpolation . The results in
this study were compared to The Parameter-elevation Regressions in Independent Slopes Model (PRISM) of
Oregon State University and the atlas of climate made by Central Weather Bureau. The spatial patterns
among these sources were similar to each other, except the extreme values at mountain areas. It might be
caused by the selection of meteorological stations and different data quality process. The results in this study
could be combined with other ecosystem and vegetation parameters for making detailed eco-climate
diagrams at Taiwan. We also gave discussion on the future work of spatial interpolation for regional climate

research.
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