- =
Vol. 24, No. 1(2014) pp. 101-110 ,
http://dx.doi.org/10.1419/Atmos 2014.24.1.101 (Technical Note)
pISSN 1508-3560 SO 2288-3266

Atmosphere. Korean Meteorological Society I Jl& & E

PRISME 0|82 30 m SHAZel AN 2 7|2 %3
otEH - FX|L - 2fotd
A SIL A TN 2 G-

(354 20139 109 16, 54 201349 119 199, A A Y 20134 129 4%)

Estimation of Fine-Scale Daily Temperature with 30 m-Resolution Using PRISM

Joong-Bae Ahn, Jina Hur*, and A-Young Lim
Division of Earth Environmental System, Pusan National University, Busan, Korea

(Manuscript received 16 October 2013; accepted 4 December 2013)

Abstract This study estimates and evaluates the daily January temperature from 2003 to
2012 with 30 m-resolution over South Korea, using a modified Parameter-elevation Regres-
sion on Independent Slopes Model (K-PRISM). Several factors in K-PRISM are aso adjusted
to 30 m grid spacing and daily time scales. The performance of K-PRISM is validated in terms
of bias, root mean sguare error (RMSE), and correlation coefficient (Corr), and is then com-
pared with that of inverse distance weighting (IDW) and hypsometric methods (HY PS). In esti-
mating the temperature over Jgu idand, K-PRISM has the lowest bias (-0.85) and RMSE
(1.22), and the highest Corr (0.79) among the three methods. It captures the daily variation of
observation, but tends to underestimate due to a high-discrepancy in mean atitudes between
the observation stations and grid points of the 30 m topography. The temperature over South
Korea derived from K-PRISM represents a detailed spatial pattern of the observed tempera-
ture, but generally tends to underestimate with a mean bias of —0.45. In bias terms, the estima-
tion ability of K-PRISM differs between grid points, implying that care should be taken when
dealing with poor skill area. The study results demonstrate that K-PRISM can reasonably esti-
mate 30 m-resolution temperature over South Korea, and reflect topographically diverse sig-
nals with detailed structure features.

Key words: PRISM, fine-scale temperature, geographic information system, interpolation
method, inverse distance weighting, hypsometric method

1.M B 7
= s |
2 5d, T, T8, BA T vhFS okl AT SlE e e AS4E0] Y FH ¥
AT AR} 714 AR EeAH Fadel AakF A B4 FAK wEe] 300m ©]she] B i E
th=lal $itH(Daly et al., 2002; Day et al., 2003). ©] o XAY = T4l HFEo] A
23l =& Aoz By, #=H AFEE2HH al., 2007; Im and Ahn, 2011).
JEA FEE AVIZRe] AR VAR EE A= olgigt T A5 FHHQI ALE FE= W
Hoz AshA g FAA W] FHzeol Bo| AT
3 tHeg., Im et al., 2005; Hong et al., 2007; Shin

* Corresponding Author: Jina Hur, Division of Earth Environmental

System, Pusan National University, Busandaghak-ro, 63beon-gil, et al., 2008; Ahn et al., 2010; Ahn et al., 2012). A|
Geumjeong-gu, Busan 609-735, Korea 3 5 5o o]fsl= AA%hA WO EaglA . o
Phone : +82-51-514-1932, Fax : +82-51-514-1932 4 7% B3 oleshs A3 w2 = - 9
E-mail : hin586@pusan.ac.kr gzlow i“‘é UE ARE AW F Ave FHES

101



102 PRISMS- ©]-&-3F 30 m et =2] AbA] &

7k, SEARE o] mbge et ALt AlZka v
s A FZko] 8751 (Chen ¢ al., 2012), B9 <]
ASH ox7F 232 4 ATHAhn ¢ al., 2012)= &
A& 7Tk o]# 7 o] wiZel AREE o] el
T 715 RE Adehe B&AQ W RE FAA
WPH =1 o]-8-Fti(eg., Daly, 2006; Chung et al.,
2009; Brunetti et al., 2013).

AR FA NFARE AR FHFE
< AZEH ASAH ] AE ofgA aHst
vpoll whet A Al 7R /S 5 Atk A |
WHS ATE A e Fa @A FAH -
2% ARt o)Eshe AoR, of7]de A - H
1% ]9 (Schoof and Pryor, 2001)9} A+ siiEl 7341
W (Hidalgo et al., 2008) &°] Z3teth 13y o]
o] Af AR HA 7R A W
Ax el AA 71748 BT fle AdEolA AR

AL FAZE vk F WA WS 71da s
AgRke] R Altele 202, o7]d
= Barnes’]H (Barnes, 1964), Cressman”]% (Cressman,
1959), 9 AE]714 (Inverse Distance Weighting, IDW)
(Szolgay et al., 2009) G°l EFETt B2 A+
(e.g., Brunetti et al., 2013; Day, 2006; Day et al.,
200352 EYNL AHAE 7Y F2@ 2471 7
ety WrkekA R, Ahe A AYsy 87
T FAE F gltks 435 ANESoh Al A 3
e A HelA A AE7MA e A
S 2, HypsometricZ] % (13 HYPS) (Ahrens, 2003)3}
PRISM (Parameter-elevation Regressions on Independent
Sopes Moddl) (Ddy et al., 1994, 2002)¢] 2 o]t}
53] PRISMS & 7|3} Blaste] 13k 7174t
Foll gk oj&de] AiHem A3 A2 4 o
gk o)EA 0] AX, B Azl #S5 AEEFE
Jdls A RE FHY w f-8&s AL 7Fssitt

FHME HZ H d St Fe dHol tigk 1
e 73RS D asde] tFEHA PRISME ©]
B3 AR 717478 A ol tigk At o] %
o} Hth. Hong et al. (2007)& ‘F3toll 3§k PRISM
7118t K-PRISM)S AAI8H o™, o5 o]&3}ed
5km 31 =e] 712 AAAEE A4belsitt Shin et al.
(2008)7} Chung et al. (2009)2 K-PRISM-S- o]&-3}o]
Ztzf 5kmet 270 m =S| A AR RS ALt
gt v} Utk T3 Kim et al. (20122 1km 7+4 9]
drEs 43171 218t PRISM 3ol Daymet
S AR MR Ard 34 295 A
AT 2 o]E 3 AFES 100m o]
AFEE 7HAAL Qo] WY FHF A A A

o X,

o =2 o

oX,
[o

[ off Ok Mo o
f

ofl

B A (o O

Ealth(Rider et al., 1963). 53] 2011 -2v}E}e]

=718 7] 249 15 (2014)

P& 37

7HF 1919 Wt AAEAC] oF 71.8mx 71.8me
& 2 o, et A T sk WS

2 25 A 34 AHE Fx] 73S A e
{8iAE 100m olske] s 71 AR Fas).

Wb 2 AFdM = A7 olFl e} B &
ool A 9] &8 7S =ol7] $13] K-PRISMS 7]
o2 3le] 30m LY E ¥ 7| eAEE 4k
32} 3T ol& fldl 30m ddEet A Tl A
7y 7440 AFgeE = K-PRISMS] d¥ 9425 4
stRem, ol 7|9 W Hlwsth B dAte
A717ke] 7153k F440 9 4E K-PRISM ¥
S AHHoZ 2003d 5 20123 71K]2] 19 7] L9
Aggto 2 Wy gAdS ASse d 23S

= o
A

ey

2. Xtz 3 odekH

21 X7

B Ao E 200335 E 20129714 717435 ol A
F=3 199] A HF 712 ARE ARSI ©] 2
BE AME 220 ugt PRISM 4EAES A5AE
2 U&= & 9tk Figure 12 7} sivith #5E A
2”2 Yl Ao 197335 607 o]+
224714822~ (Automated Synoptic Observing System,
ASOS)elA 7174 #5e] AlZE RS & F Aok o
A 98 259 FEAE yHst, FF 404 7]
T4 A Sl 197397 E #30] AlEHE 6071 <]
ASOS AHES] AEES PRISM 948 AEE AL
sAth A5 AEE ARE 713AEE PRISMOY A}
52 U 3B2H ] A5 71dHEA 3 (Automated
Westher Station, AWS)llA #5H Atgelnh. &) +
2] AWS #=o] 1990 FHHLE TEE 917 u)
ol 2 Afere AT 7IZHs 10402 A3
th(Im and Ahn, 2011). Figure 2= PRISMol A-8-%
6071 ] ASOSSt Asoll AH8-E 352712 AWSe] 1%
£ Yehd Zlolth

VAT AR} IE AEE 30m =S ASTER

]

60 60 60 60 60 60 60 60 60 60 61 61 61

] 3

The number of Station
8

0
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Year

Fig. 1. The number of in-situ weather observation stations
working in each year.



Q] - AL -

Location of stations
Topograhy Height

38N w0
720
37°N — -M()
[ |
560
]
.48()
a0 = 400
320
35°N — 240
160
|
= 80
34°N O
0
|
% o ASOS 330km 144.6km 13.7km
N -y AWS  125km  53.0km  1.8km
33°N T T T T T

125°E 126°E  127°E  128°E  129°E  130°E
Fig. 2. Topography (m) and distribution of 60 ASOS (large
dot) and 352 AWS (smdl dots) used in this study (ASOS are
used as input data for PRISM, whereas AWS are used for
vaidation).

Globd Digitd Elevation Map (GDEM) (Frey and Paul,
2012) ZAtRE AHESIATHFG. 2). 3 o] ARE ©]
&ato] ekl =& (topographic facet) 3<%
=(coagta proximity) HH = AH&3FST]

2.2 K-PRISM HE 4y

K-PRISMS =LA Y] 7HA] AR Y= 4 ek 3
WA= K-PRISMoY 223t tjest X214 2 (Geographic
Information System, GIS)Z At&3le wHolt}, oju)
AMEE AR e 999 gk 30m Ax} 7HE
o] 3%, XA, Y JRolth F, AEH A5E

2o} 103
A v 2T HA ASH] Fof I S
AAsl= @A et ol Hd 33.0kme] ASOS 7+

< JEEA, A& S5 5 Tl dFHE 30km
off 23=R] gkow JebE-e Hdl 100 kmwkA] 5km
Aoz sttt @, I 7FEAES 1
o EES AFee SHHSZ AL Al ¥
= A HA dAA] AitkE GIS AEE v
goz AR #AZAH 7+e] AFTH FAMS
71 2 Alskele Aot vl HA BAE o]FA A
b THERE ol gEte] THE S AES =, 7
Az el 7174 3s F438ks o)tk Bt &AM A
8= Hong et al. (2007)°14 & < Ut

2 ApoXs 7€) K-PRISM WS 7|83
2 W23 UARE 30me] Az 1HA o ©@ele] A

¢
)
¢

o

Ak

2 A0 AR st 2ol A WA U] W
A WA A¥ g St
221 AYH AR
B ATOIHE BA] WES N WFRE NW
WA ggelm TR )Ee] A7sl gel N P
FENNW W37 16 39RO ARsksiart
(Fig. 3). BA7H Teishdl AFHe & 172 7
REh 5, 2 A4S FHOE X(EH) W Y
°]

iy whgke] Ag]el LEAE o] 8-dhe] The T} 7¢
Ape) 71871 (@)sh APEEHANE A eHHog o
al., 2007).

tand = [(5Z/5X)?+ (5Z/5Y )™, 6]
tanA = (- 8Z/8Y)/(SZ/8X), @)

olwf —n¢t m Abelell U= A F Ul olashr] |AA
0°z 360° Ato]l= WBalal, Fig. 3ol|x e} o] 7te]
718 71FoE AE 1A BF3

Figure 4= 16W$19} 891 7|02 FEEH X
FHES HEhd Zelt} ojuf A4Fe Fig. 3004 Al
A e AU R sk e, 168919 849
oA A= WIFEN, NE, E, SE, S, SW, W, NW)
= BF A2 Aow Asi 719 At(eg.

A 78.75° 101.25°123.75°146.25°168.75°191.25°213.75°236.25°258.75°281.25°303.75°326.25°348.75° 11.25° 33.75° 56.25° 78.75°

16- e ®e e 6o

directiony N NNE | NE | NEE E SEE SE SSE

® | a0 | ay | a4y | a3 | a4 | a5 | a9
S |SSW | SW [SWW| W |NWW| NW | NNW

8 (4] 2 ()] O]
directions N NE E SE

®) ©) ™ ®) @
s SW W NW N

Fig. 3. Criteriafor topographic facet with 16 and 8 directions.

Atmosphere, Vol. 24, No. 1. (2014)



104

(a) 16-Direction

PRISM=S- ©]-8-3F 30 m 3l =9] A I 7] 34

(b) 8-Direction

38°N —

37°N —

36°N —

35°N

34°N —

38°

37°N —

36°!

35°)

34°]

N -

N —

N -

§

N —

~

3N T T T T
125°E 126°E 127°E 128°E

| DT [ I

12345678910111213141516

129°E

130¢

33°)

i

129°E

N T T T T
125°E 126°E 127°E 128°E

T [T |

1 2 3 4 5 6 7 8

130°E

Fig. 4. Digital map of topographic facet over South Korea derived from (a) 16-directions and (b) 8-directions.

(a) 16-Direction_Jeju

33°35'N —

33°30'N

33°25'N

33°20'N —

33°15'N

33°10'N

(b) 8-Direction_Jeju

<>

T
126°40'E

T T T
126°20'E 126°30'E 126°50'E

| [T [ I

12345678910111213141516
Fig. 5. Same as Fig. 4, but for Jgju island over South Korea.

T
126°10'E

Hong et al., 2007)9} FALsHAl 84412 2% 30m
=] AP RN NG 5Ho] AEd
T e AEE wle SRepA debdt whd AlS
e dehbe AR Apde] ol sk N
FE NWZEA] grdsiA| vepdtt, 168915 7152

TEE AgHe gielE i AFHI Ao
2 fARE 37 HEe 7Y, 8 AlEskE 2]
Aoltt. 38 WS 7R AlFEE A2 Ay
B, F AgHe 25 AFE 550 NE, FeFol
SE, A&l Swrt A o= yehdti(Fig. 5).
164910 AFHEL AFE & NE7F FEAHOZ

=

=
2=

=174k Ol 7] A|249 15 (2014)

127°E

T
126°10'E 126°20'E

1 2 3 4 5 6 7 8

126°30'E 126°40'E 126°50'E 127°E

vehtd 8ik9)¢] gk = th=A NNE, NE, NEE
Z AE3tE o] oA velRdoh

222 7V A9 71&7] dAF 43

2 AdA PRISMOY AFE-E 60712 ASOS &=
AL sz we EFsSEH Fig 69 2th.
60712] ASOS oA 1le #AZa(MHH)S A<
St 5971 (2F 98%)<] T=47F 300m ©]stel] $X]]
9lth. o] H] &2 Hong et al. (2007)914 A2 3+ 87%
Hot 11% o & #holth. S 300m o]stel] 91x]3t
E 59709 #Z4 FoM % F 76%7 100 m ©] &}



Q] - AL -

‘The number of Station
L= S R " - T B - R ]

IIII|I"I S

0 100 200 300 400 500 600 700 800
Height(m)

Fig. 6. The number of ASOS with the height.

900 1000

A o]l X3}, o] B AN 713 =4S
el 2HE ASAHEC] 2=l wE vl B
S| Exste, A= AR AR 3714 9] T&
Z1(B1)7k vIAAA QA ez 2Ed shsAe] v
= A& oulgitt. o] sty fsiA & AT
A= Hong et al. (2007)$} 7o) #ZALFAA &
H B 712 FES 7o 329 7187]E A
el Th(Fig. 7). ©, € Ha 71 HES 1S
Hong et al. (2007)3+= ©h2A], € 7H4& el ste]
19739 FE] 20123704 404 HdE 4 HF 7
#EN BTUHSAE ALtstHod, e WE

oX Tl

Temperature lapse rate

L L 1 1 L 1 1 1 1 | 1

-mean_T

0.9 —

Il ‘\ i

dT/100m

03 — ’ ‘ _

00 T T T T T T T T T T T
IstJan Ist Feb Ist Mar Ist Apr IstMay IstJun IstJul Ist Aug IstSep IstOct IstNov Ist Dec

Day

Fig. 7. Daily mean of temperature lapse rate averaged over
40 years from 1973 to 2012 and their 0.5 standard deviations
(10-day moving averageis applied.).

Table 1. Changein B1 according to each condition.

Conditions Bl
1 f1 <-05x Sd B1=-05xSd
2 -05x §td£ B1 <+0.5x Std . B1 =P1
3 B1 >+05x Sd B1 =+05x Sd

oo}l 105

g AAN) A5k 109 o EHFL AT U
At 71 7HEe] +05x sk ~05x g 72} 3]
A4 719719 Angkst Ao A shdrk(Table
1. e 2 ApelNE QU 718710 Haghd
A ABFoRA 71 78] d WEHS T

Elerass

23 HE WY

FEEE 71 4 WY EHeAES
ste] Al 3doX = 1689 AFHS o] &5 K-PRISM
(e]3} 16Dir-K-PRISV)Z 4% 1€9] 4 H+F 7|2
< 7)E ATl AFEE 839 AFHS o]83 K-

FAE 7IeE vl A8 A5S fl& 37
ARl BE®, AAEF 22 ZAAHQA W #Hol
(Bias), L&A #<*(Root Mean Square Error, RMSE),
A A= (Correlation Coefficient, Corr) 52| % 27|
Q1 WHol o] &H Tt & AtelA Hlwstr] {8l At
¥ IDWS HYPS W2 v} 22t

IDW: T= ( ¥ Tg/d?}/(i 1/di2], €)
i=1

i=1
Tg/d?j/(i 1/d?ﬂ
1 i=1

+ {z - (i :ilZs,/diZ]/(i :ill/d?ﬂr, @

I =-1x]0.00688
+0.0015c05(0.0172(Julian day — 60))|. ©)

A7) T 7= =AslaA) 5= EF ARH 7]
3} ywoln, e A¥A 7€ ZHE(Yun et al., 2000)
oIt} Teo} zs= 54 ANAE FHoR 9T WA
(100km) bl ZFHE whS BHH FoIA WA B
239 7123 I Z ouFi}

[N\gE]

.-

3. o4}

31 MFEZ X[Aof| gt K-PRISM2| HE

16Dir-K-PRISMS 3t A gge H-83517]0|
XA, A FA EAo] Tl AFE X WA A
3tal 2012 19 Al 717kel] dial] A kAT
AFE=E e FHoR st 9539 AP
IR I o], AT T AR AuHes
e 7o), AE7F Y FFA AduHos
2 7]20] Yehte EAo] Uth. ogfdt o] f =
FEE A%, A, sietzel 72 AE ARy

e 2L Hi we

Atmosphere, Vol. 24, No. 1. (2014)



o _ . -
106 PRISMS- ©]-8-3 30 mall ¢ =] 44 4 712 34
(a) 16Dir-K-PRISM (b) 8Dir-K-PRISM
3s°s5'N - Bias =-0.85 - 1335'N - Bias = -0.85
RMSE = 1.22 i RMSE = 1.22 o easieg
<30 - Corr = 0.79 P B & = 0.7 g G R
33°30'N - P 27 se30'N o Corr = 0.79 N/f ‘3 & 10
e A ¥ N
33°25'N o y ’ /{3 13°25'N Ny ,/ 8
o E A A : y
s2oN o 5 wand 4 6
k /(/{*"’ Q& J"N.N/ 4
33°15'N = \ /WWMW/ 13°15'N = /\W\_ﬂf»«:,\f/f.x
& \‘1‘ : 2
33°10'N — 13°10'N ol
T T T T T T
(© HYPS (d) IoW 0
33°35'N < Bias = 1.26 - 33°35'N 4 Bias = 2.47 ‘ -2
RMSE = 1.40 i RMSE = 3.40
33030'N o Corr = 0.76 5 & | sssow ] Corr=0.02 ) & -4
: -6
33925'N 33°25'N
-8
33°20'N 33°20'N
-10
33°15'N 33°15'N
33°10'N < 33°10'N A
T T T T T T T T T T
126°10'E 126°20'E 126°30'E 126°40'E 126°50'E 127°E 126°10'E 126°20'E 126°30'E 126°40°E 126°50'E 127°E

Fig. 8. Spatid distribution of daily mean temperatures (°C) in January 2012 derived from (a) 16Dir-K-PRISM (upper l€ft), (b)
8-Dir-K-PRISM (upper right), (c) HYPS (lower Ieft), (d) IDW (lower right) over Jgju idand in South Korea (Skill scores are

caculated at each AWS site over Jgju idand and averaged).

dH 712 A5E A4 Hrlsrlel £2 A9

16Dir-K-PRISM, 8Dir-K-PRISM, IDW,
2 FAE 20129 199 A HF e
rrob ZF W el AESES YeR Zlojth 1%
#3}= 16Dir-K-PRISM, 8Dir-K-PRISM, HYPS
SHEPHE THOE Be 7|28 AESaL AR,
Agwre vgshE IDWE IEo] mE 7] wol
£ & YepliA] Estar ok 53] & Aelx= Al
Fro 7 BERE FY37] YN sz
60m ool X3 U= @A 2he] ASOSHIF
=, AAX) A87F AFSEA7] wEell, Azlvre] g
T2 Iz HAL & AFEe 7| EXE F4
ke A2 ¥tk A= E aEEe Al 7S] W
Zo|A K-PRISMS <72 3 16Dir-K-PRISM <}
8Dir-K-PRISM2 %o m& 7|2 74 73FE 4
A IHEFoEA 7S et FAloA HYPS
o o 9 2ot} o]& 18] K-PRISME 7]yt
o7 &E F WPHS 0859 &9 Bias’t UER}E
W HYPSSH IDWE 1.2 o449 <ke] Bias7} UE
ot A S £ U APH o= A9 R, 16Dir-
K-PRISM#} 8Dir-K-PRISM-S 2012 1€ A|F% A
ol thal 714 S BIAS (-0.85), RMSE (1.22)¢}
74 =& CORR (0.79)2 7L o] 7] F4
sEo] gE 7HED AR & Fo= e
pre=

=3

o me Mo

=718 7] 249 15 (2014)

12

10

— : = ASOS+AWS

= = = 16Dir-K-PRISM
- = —8Dir-K-PRISM
= = —HYPS

- - -DW

Temperature (C)
-

1 6 11 16 21 26 31

Fig. 9. Dally mean temperature series in January 2012
derived from ASOS, AWS, ASOS+AWS, 16Dir-K-PRISM,
8Dir-K-PRISM, HYPS, IDW over Jgu idand in South
Korea

-

Al WEAgel digk 37 4 7IEES] BAF 5
AR 98] At 717k AlFECA] #AEE
@ 712 (ASOS, AWS, ASOS+HAWS)Z+ =44
7+ 7]-2(16Dir-K-PRISM, 8Dir-K-PRISM, IDW, HYPS)
o] AALES vlwata A8 tHFig. 9). ASOSHA]
WA=E 71EE AWSE EFste] ThE 7] AR R
AR E=A4 vehted, 2 olf= Fg. 2914
B 5 ARe] giwe] #SAHe] et s Ik
35.15m(F3 Hit: 921m)=E Aol X7 u
Eolth &, AWS A E0] et sy 1% 1987m

ot mo 1M

o o



qrH) - HAL

(&3 Ha: 117.0m)=E ASOSe} Blwdte] Afzlo g
IA Y| EEsl7] wjEo] AWSS ASOSHAWSS
Hit 7122 ASOS9} AR Al7E SRS 7R A
ASOSHT} ¢F 20%= o4 WA yehdt) =449 7]
LES ANHY, IEE IHEA] &= IDWE ASOS
o, At ZEWF 3= HYPSE AWS 2
AWSHASOSSt A3 zho = wWE3t). 16Dir-K-
PRISM, 8Dir-K-PRISME #= 9] deS & »
AFAA, BE #5 A8RT 7|8 9A FH ST
olg st 7129 zel= B= XA 30m FF=E 7}
A ¥R Hyg IEAZ AP 5 o =,
AFe Ao 3t 233237573 $A FA:
132,706,3727) A=A ] H+t ¢ I=7F 2786m
(&3 A Hi: 139.9m=E #= AHY HE 1%
Htt o &7] wZo|th. A48 o2 16Dir-K-PRISM,
8Dir-K-PRISM, HYPSE 2% &= X -3} A= 7¢
o 3=ape| 9 HjFd Hat 71w dF A
52 ASOSEU} 1 YA AMEskA|RE, BE9] A7 A
N HEE FARHAl BAFSH

3.2 &8t Aol het K-PRISMS| XHE

B AoHE AFEe Al Bajol FAdH 2 A
g2 o7 A $£Fo| EHrha HrE 16Dir-K-PRISM
9} 8Dir-K-PRISMS o] 83} st o] digk 30m
71L& AF/E 2003 HE 201237HA AREslal B4

(a)16Dir-K-PRISM
£

38N - o ST %
. o2 et 3
- B gy

37°N —

36°N —

35°N —

34°N —

L

3N T T T T

Hotd 107
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S Korea  16Dir-K-PRISM 8Dir-K-PRISM
(MeanT) Bjass RMSE Corr Bias RMSE Corr
2003 -070 213 082 -070 162 0.80
2004 -059 19 077 -057 150 0.75
2005 -024 170 081 -024 143 0.79
2006 -043 177 077 -041 177 075
2007 -067 196 074 -062 192 072
2008 -037 171 08 -036 172 0.77
2000 -048 199 081 -049 200 0.80
2010 -043 210 084 -043 208 082
2011 -026 192 08 -025 189 079
2012 -033 176 081 -032 174 078
Average -045 190 080 -044 177 078
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16Dir-K-PRISM (left) and 8Dir-K-PRISM (right) over South Korea.
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