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Abstract

Humidity environmental indexes are the indexes of atmospheric moisture such as relative
humidity or absolute humidity. This study focuses on the relative humidity near the ground
surface as one of the Humidity environmental indexes. Relative humidity is used to evaluate
the risk of heat stroke, to predict the occurrence of late frost damage and insect damage in
agricultural fields, and to predict the deterioration of concrete structures, and is an important
indicator in human life and various industries. In spite of this, the Japan Meteorological Agency
(JMA) observes relative humidity at only about 150 points nationwide, while air temperature
is observed at about 840 points.In the field of agriculture, 50-meter mesh meteorological data
have been created and utilized. However, mesh meteorological data contains only daily average
relative humidity, and mesh meteorological data for hourly relative humidity has not been
developed[3]. In addition, a relative humidity estimation method using AMeDAS data, which
is hourly data, has been developed, but since AMeDAS observation points are scattered on
a spatial scale of about 20 km, it is difficult to estimation spatially detailed hourly relative
humidity[4]. In order to utilize relative humidity data at an appropriate scale in various fields,
it is necessary to develop the method for estimating relative humidity distributions on various
temporal and spatial scales.

In this study, we will develop a method to acquire detailed temporal and spatial distributions
of humidity environmental index (temporal resolution: 1 hour, spatial resolution: 90m) using not
only ground-based observations but also non-ground-based observation data, and then evaluate
the spatiotemporal distributions of the obtained humidity environmental index in order to
develop highly versatile humidity environmental index data. The spatial resolution of relative
humidity distributions is improved by two methods and temporal resolution of that is improved
by one method. The spatial resolution is improved by (1) using precipitable water distribution
estimated from MSM data and (2) by multiple regression analysis using AMeDAS observation
data excluding relative humidity. MSM-derived precipitable water has a spatial resolution of
90m, and the spatial resolution will be improved by estimating the relative humidity at the
grid points of 90m mesh using the relationship between MSM-derived precipitable water and
dew point temperature. The spatial resolution is improved by estimating the relative humidity
every 20 km between AMeDAS stations by multiple regression analysis and then interpolating
them between AMeDAS stations. The temporal resolution of the MSM data is improved by
temporal interpolation, because the MSM data for each barometric surface are available only
every three hours.

At nine observation stations in Shikoku, the correlation coefficients between the observed
relative humidity and the estimated relative humidity from the total precipitable water obtained
from MSM data ranged from 0.72 to 0.79, and the maximum RMSE was 16.2%. The correlation
coefficients between the observed relative humidity and the estimated relative humidity from
the contained water vapor amount between the ground and 850 hPa barometric surface ranged
from 0.80 to 0.88, and the maximum RMSE was 11.4%. In addition, there was no significant
difference between the accuracy of estimated relative humidity using the relationship between
MSM-derived precipitable water and dew point temperature at all nine meteorological stations
in Shikoku and using that of estimated relative humidity using the relationship between them
at each station. Therefore, it is suggested that there is a possibility that relative humidity can
be estimated at each grid point of 90m mesh. In the future, it will be necessary to consider how
to verify the estimation accuracy in places where there are no meteorological stations. In the
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comparison of the time of day, the estimation accuracy was higher in the daytime and lower in
the morning. Among the three temporal interpolation methods, the Akima-spline interpolation
had the highest correlation coefficient of 0.97 in evaluating the accuracy of temporal resolution.

In the method of estimating relative humidity by multiple regression analysis, when the
objective variable was the relative humidity of Kochi and the explanatory variable was the
AMeDAS observation data of Gomen, the accuracy of the estimation was significantly low
depending on the location. When the relative humidity of nine locations in Shikoku was used as
the objective variable and the meteorological data of the same nine locations were used as the
explanatory variable, the correlation coefficients ranged from 0.53 to 0.73, and the maximum
RMSE was 15.3%. In addition, when GIS data such as land use were added to the multiple
regression analysis, the correlation coefficients ranged from 0.55 to 0.75, and the maximum
RMSE was 14.5%.

The accuracy of the relative humidity estimated from the MSM precipitable water at each
barometric surface was the highest in this study, and was higher than that of the existing MSM
GPV humidity data.
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A v Y aZRT—ZIPER - TEHEINTWS., LHL, Xvda&kRT—RIIBT 2 HEMEER,
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(3], Fh, IS DT —ZPMFET 27 AXRT =X EFALHEFEROBRRBIIINT
W3 [4] D37 X 5 2B AR (9 20km) & WS 22 R & — LT RAE LTV % O CZEBINICEATZ TR
EERIRARE D e BB T2 Z L XN TH 2 LRI NS, B2 RTFICBWTHEHYIR R 7 —L
TIRERGEIEEZIER T 2 7201213, A R & 220 2 7 — L O P & T BR B B
TR BT H2NEDD S .

1.2 HENEEOEEMY

BAE PRI LT, BHEY 227 24l S 2 72D DOF X OFERE (WBGT) &\ 5 HEREHED
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FZERIGEE Y IBERIEE R CREREE 2 SFTE NS, 1o T, BAHE Y 2 7 ICSHIHEE o 80
RKEWZ e bh 3. BEARZ, [UEBRHZT-> T» 3 2E 840 HiAICBWTAIRIZ LR S 0
WBGT OHEEEESRMEE L TV 223, 150 HixT L2 HXHEEBIHIZAT > ThiRWwiz s, HHHEE
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I & D SRR D 2 RS 2 Z e R EN 5.

BESH T, Hx OREEMERELL, £EEZA EXE 25 2T, BHIOKREZEET
CEHEETH L. RIS, BEZEREMOREOREICKERTEL L 2, BFEZEORAETINIX
FEOHEE 7 — 2 25EH SN 3 [3] 2 &b 6, HHEEERD SN RIS HRETH 5.

av 7V — MEEYE, BEEAOFEEZI THLL, SR TFIIMEWHHE L TV 2 /5088
o hsd. (EoT, av 7Y — MEEY OHEFFEIEC RIIMEREOFHE, 37205 HLET
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ARBFFETIE, i EBIHZZ 0 T M BRSO 7 — t BRI U 71 BREEHEER D IRFRAIHY - 22
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1.4 FEOEBE
RIFZET 2 D fERE R 2 DD DFIE, Rl o fideE % 1 DO FETE DML X8 5. 22/ fiEaE
DX (1) MSM AI7KEZ FHWi=H#E, (2) BEREEoHE AW EEIC X > TITS.

(1) MSM AJRE/KBIFZER 7T HFRE 90m D7 — X TH D, 90m X v > 2 DI 5 CTHNEEE OHEE
2175 2 TEMRRER A LS E 5.

(2) BEEFIIT K o TT7 X X BRI FREF 20km Z & OERHRE ZHEE L, 7 X & 2B AR
Z2EENES 2 2 & TR MRER R EEE 5.
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2 WREEEREEZEOHEFE
2.1 XigRithig
AW PUE 2RO IHEE OHEE 21T 5 . Fig.1 ISR & AAHEESRATThbRTwa K

REBEZRT. IREBORBEIIHIBARERZ —EICiifll SN EEREIOMEEZ T2y P L
72H5DTH5. Table 1 IT—EXERT.

Fig. 1: MM L KR EE

Table 1: KR EB—&

. s - e FERE

HERTE | SHIPRE S | SR 1 5 (& &
= 71106 = 34| 4 | 134 | 344
) 72086 AR 34 119.1 | 134 | 3.2
) 72111 ZEHE | 34| 16.5 | 133 | 45.1
Z0% 73166 KL 33 | 50.6 | 132 | 46.6
vy 73442 FME |33]13.6 132 33.1
=Sl 74181 =Sl 33| 34.0 | 133 | 32.9
=] 74372 SE0E | 33| 15.1 | 134 | 10.6
=Sl 74447 EE= 33| 55.2 | 132 | 41.7
=] 74516 TE7K 32| 433|133 | 0.6




2.2 BEFHRT—2ZRBVWEEEDHEE

2.2.1 HE

Tl e nl K EICIE (1) O XS RERDE D2 Z e BbhroTW05 [8]. 2Ok % Ty 138
RIRE (°C), PW IZAIBE/KE (mm) TH 5. K (2) & b BIHIKIR T(°C), TOKAEKIE e 23K, K
(1) ZRWTARKED HHEE LB ARE T, X (3) 205, 2Dk T DMRIKERITE egar ZHE
BT S Z LT (4) IS & DR RH(%) #H#EET 2 Z L S AlREL 12 5.

PW = aexp(bTy) (1)
7.5T
e = 6.1078 x 107 3+7 2)
7.5T,
esar = 6.1078 x 10T73+15 (3)
RH = (e/esqr % 100) (4)

BAETH T — % (MSM : Meso Scale Model) 1322/ 77 fRHE 5km O 7 — 2T, MSM % H\W T
TE S 7z MSM AR BRIZARIK [7] ©12 K o TEd el S NZER 73 fRAE 90m D 7 — X117 o T
Wb, 2D, BRI N 90m R v ¥ 2 OEMEF RTHEE SN2 B AL & AIREKED
BIfrz KR % a, b DHIFIC X 2 REBED R SN WEGE, fRflab ZHW TR TR T
DIEF R CHMNEEOHEEZITS 2 & TREMIFREZ M LI B2 2N TE 5.

ABFZETIE MSM 2 WA R EAHEEFiE & LT, Fig L IR0 RIIBICSH 5 9 AT DR
BHEIZHEWT, MSM Aok E &£ AR E B OBIHIE RIRE & OREFRINZER L, MSM AlK &2
HHEE L 72 B AT & BHISUE 2 A W TR 2 H#EE 3 2 FE2 M L. AlkE T — & 5
ORI Z T 5 2 i E Fig.2 IORT.

Precipitable .| Dew Point Relative
MSM > > > -
Water Temp Humidity
JMA Air Temp

Fig. 2: Alf/KE D o HRHERE 2 HEE 3 2 fiih



3, BRAREBICB VT, 2014 F 1 FHE OB ESIRE & MSM AlEK &% AW TR/
FED o8 a, b ERD B, BLAREBITH IV MSM DI T 1B 1T % AlfE/KE (MSM Ak
B)ZFEL, ChEBKREBICBI 2 MSM AJBKE L 35, Z20%, AREBCHAIxN
TR & MSM AlfE7KE & ORARI (1) OB a, b DIEZKD 2. ZL T, KD oh7fRH a,
b % F\WT MSM A[fE7KE D & B AIRE L HEE T 5.

Z D%, K (2),3) ZHOWTRARE B ORISR 57KESE e, 3N (1) TR SN HEEFHE Al
FEH & BIRIKFESE esar & 2 ZHEHEL, X (4) 22 518E RH(%) 2EtHET 5.

X5, BRAREBICB O TEN X NS 2 #5E U2 MHMHEE O 2 3% 2 & THE
A A 1T S .

BIRIZ, MSM AFEKE D EMEFRTRD 7R a, b Z W THEARE ZHEE L, #HERRE
ERHOWTHMEEZHEE ST 2 22 TI0m X v > 2 OMHMNEEHEER ST 2 Z e A TE B -02%8
M7 fREED B e T & 5.

2.2.2 Z2EDRIREZBILEITZBREE CAIKEDREFR

MSM ARk &% AW THMZE 2 HINCHEE T 2 72012 2014 £ 1 FERE & H Z 2 O T4
DHEAIRE L AFKEOBRERTHE a, bERD 2. Z I TEBTFROBRH a, b HIEIT K S
REREPRONRITIUIRERBEIEEDMEHE ST 2 Z L 2ERICKR 2 L I 5. fEEF
iz 3252 TEETRICKRDITEVARE ZOBIHMENEE 2 H T 2205, ZOBICEEBNGH
WETIE I ERTLLEELRY. 22T, F¥8a, bORX SO ERIERT 2 -DIC2EHOKRE R
DRRT — X W58 a, b DHEEZITo 7.

FE a DEDEDIRELED 5 L HHEEOHEEREICE OREHE T 2002 MEE L. £7-,
MEOEXRREB DR a, b 2 FE L THEE MR L725GE, EOREDORE CHEEDIEER D
2 b MREE L 7z,

2.2.3 TEEI DEXEEDOHTE

AR KEIGHRE 2 SO KA LM ETICEEN 2 2KELKEOZ L THY, X B)IanT B,
BREHEOKEREZHAE TSI TRDEZENTES.

MSM A] /K& I3 HIZR 2> & 1000hPa, 975hPa, 950hPa, 925hPa, 900hpa, 850hPa, 800hPa,
700hPa, 600hPa, 500hPa, 400hPa, 300hPa DEXER DI E EFN 2 KEKEEXHAE TS 2L T
Kb 5.

P T, HRENHE DK R & BRI D 2 HOHRE &, IR 6 KA B ETIc&E T 5
BIKFELRED OHEE LA HEE T, REREVWYE DI EEZOLNS.

Z ZC, #R D 6 ¥ DKL F TOMIC D 2 /KKK ED HHEE L 7 AR DS, #IR a0
MAHEE r ORI D 202 M3 5. HIREI OEXRERMECTIIEENZ/KEKEEZZNLE
NETE L, Z0KEKEZ O THMNEEZHEE T 2. 2 01%, REE OB & Hg
T2 2T, HREH S EOKER X TORAKERRZ S L ITHEE U7 MAHEEAY, R
DBAMEHEE ¥ b BRI D 202 HL2ITT 5. £z, 2.2.2 LA, WEOEXREE DR
a, b Z P U THEERMH L5E, £ OREDORE THEED RIREZR D 2> S IRGE L 72.



100
PW:7[Q0,1(P0*p1)+Q1,2(p1*p2)+~-] (5)

PW : A[f#/K&E (mm)
dii+1 @ XUEM P; & P; O OHIZDOFIIME (kg kg™ 1)
g : BRMEEIIIEE (m/s?)

2.2.4 BERZIOHENEEDHEE

LMD 3 RFE F 721 1R & & 0 MSM AJf/KE & KR T — R & W MHHEE OH#HEE 21T -
TEED, X DEEDOEWHEENT = 2 R 2R 3 2 72D ISR OMFHEE DHEE 21T - 2.

2.2.5 FHRETF—4

FERRAAEAFESED 7 0 — SOV RKBIH T — & & U TR L TV 2 ERTHWER L 72 MSM
GPV 7= & %ZHWw/z. MSM GPV 77— [9] 1 (M) K[REBXEL V2 —2@BLTAKZIH
TWAHBETRT—ZTHD, 5km X v > 2T 1IREZ OYWHEHEBEDO TMETH 3. AT,
FEXHEE OHEE DFRIZ, MSM GPV 7 — & O Xl & I B8 E5UE 7 — & %2 T MSM ARk &
RHEE T 27DV SR TWT, MSM ARk E 7 — R 3R [7] 5OFHEIC k> TRkdHh e
TRV 51T, [BTREMA T — X TRHIN TV L EXREBICBIY 2T SRE,
i, MXHEE DR T — & [10] Z W7z, Table 2 XA T — X &R,

Table 2: 7 —&

F—R% i
2257 fERE Skm
MSM GPV F¥— & R 50 fERE 1 IRERS

ZE[81 57 fRRE 90m
MSM AJfK & 7 — & RERE 70 fAERE 1 IRFRE
IRF 0 fE 3 IR (KUEMI Z &)

[GHEE T — & BT—X1EZ




2.3 BETFHRT —22RAVIANEE DB HEED R I HEREL

HEE S NKEH Z & @ MSM AlfE/KEE 3 KEfH 2 & O 7 — X172 - T % O T 57 e
B TREEL X B2 DIl Z LT LR O F — X2 2080 H 5. #iT RIS HGEE
Lo 75y affifl]l, =a— b Ui, BN FER, X774 VR EDFEET . £OHT
b AT 7 A HBLINIHE S OB X 2 I ISR ZE Z LTV, ZDRDAET
37— & XM Z XY D EEEE W TZHEKXTEMT 2 Z 2 TIRBIZ M A 722 77 4 U4l
PERAL. £z, 774 VABIOFRTHERLR IR R -3 DR TS5 4 VA ZIT-
7z.Table 3 IZFHEZ R T.

Table 3: %R 77 4 Vi DOFHA
. e TRTCORZHTES
3RRATZ 4 Al D SR S T
RS NI HERDITTD B E S IR S w0
XHEZ OMFROEN D X DiE o H
ARRANR 7 — RIZE A &
F—N—Ta— FBFEAELIILW

B-spline fifi[#]

Akima-spline fifif#

2.4 BEERBOFICKZETEEDHTE

FHH [4] & OB TIEHIRE O _LBAHERT ORNHERE 2 HIVAR, L7 X XX 7 — X %5
BZR e LEZ0 10 HE Z e icEE RS 270, #ERIEH LA THL 2 LTS,
AW TIFEREIFRIIC X 2 EMNREOHEETFEL LT, X (6) Z HWTHAS ot EXZITIC
BT KRR E OBRINAHEE 2 HIWEE, BRED 7 XX ZADKRT — X ZHlHER Y L 2014 F
1 FEMOHIHEE OHEE 21T o 72, %72, WEOKREE 9 HT O BHIFHERE 2 HIWZER, L
YEFORR T — X R HIAZ K e L TEBIFRANEITo7z. X612, AARERFE R LIHEL
157012 GIS 77— & 2B L THEEREOR x> 7

Y=AX1+BXo+CX3+DX4+ EX5+ F (6)

Y : AR

A~E : 7XXRAT—=X+GIS T —X&
X1~X,, : RHREEFREL

F : BHRFRRER



2.4.1 TRAARAT—RZRBVIENLRDH

7 RARXRAT =X &RV ERIRSHIEHI (4] 5 DT VEITTICHEE 21T o 72, BIAZKIIET
XZRAT =20 1R Z L o5k, ke, BoR, HREH, SUREZEZ vz, SUREZE Ol
1 RFfE] & & BRI S 7 DR FE D 22 L i B /N X WA 6 IFDSUTR E 5.
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TARXAT =&Y GIS 77— X & HAWIEEFIH 2.4.1 HiOFHAZEEIC GIS 7 — & O L]
HAF—&%ZHW-. THFHAT —X3EHNT— &2 D7) 0 & 1 2T 0BINCZE# L CERIFOH
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3 BRCHER
3.1 BIREZOENEEDLLEIER

MEOGREE I EFTOKREBICEWT, MSM AffE/KE & B SIRE » oBFRD 5 2014
M, 1EMOI (1) OFEa, b ZEH L, 8 a, b Z HWTHEE U725l g » BHISIEZ v
HHEE OHEEZ1T - 72

FEFOMNEORREE 9 EHTDOFEE a, b % Table 4 1R Y. £72, FHOHEOKREE 9 &
DIREL a % Table 5 IZfRE b % Table 6 IZ/RT.

Table 4: FXREBDHEE a, b

I F a b
85 | 8.8926 | 0.0782
mky | 9.2132 | 0.0778
ZEHEE | 8.5606 | 0.0793
KAl | 8.8745 | 0.0805
FHIE | 8.2282 | 0.0816
mHl | 8.5744 | 0.0804
FEAIF | 8.5031 | 0.0740
fHE | 8.9126 | 0.0785
EK | 8.6225 | 0.0750

Table 5: FXREBDFRE a (K H)

- 5 a
Ll 1 2 3 4 5 6 7 8 9 10 11 12
= 8.4483 | 10.5905 | 8.7915 | 8.0843 | 8.9244 | 9.0179 | 14.2149 | 15.9672 | 7.5032 | 5.4521 | 7.8739 | 9.3363
SRS | 8.7420 | 10.6646 | 9.4943 | 9.4541 | 9.8373 | 9.7371 | 13.1730 | 15.2263 | 6.4588 | 5.8107 | 7.6702 | 9.4801
ZAEHEE | 8.3193 | 10.4595 | 8.7827 | 8.2411 | 8.5392 | 7.8776 | 12.8592 | 11.5423 | 5.9378 | 5.3445 | 7.3832 | 9.0010
NI 8.5078 | 10.7114 | 8.9206 | 9.2309 | 7.9470 | 8.8238 | 13.6633 | 9.5933 8.2322 | 5.7494 | 7.7780 | 9.2764
FHME | 7.9211 | 10.2171 | 7.7267 | 7.3299 | 7.4341 | 9.7871 | 19.0982 | 8.5449 7.6929 | 4.7565 | 6.7299 | 8.4230
=] 8.2007 | 10.5566 | 7.8894 | 8.1942 | 7.1426 | 8.3329 | 16.4852 | 11.4325 | 8.4107 | 6.1359 | 7.3498 | 8.5576
FEIP | 7.4759 | 10.0798 | 6.8194 | 7.1383 | 5.7224 | 29.4164 | 31.1701 | 26.1413 | 9.7730 | 4.9624 | 6.8920 | 8.3396
(e 8.5726 | 10.4860 | 8.0846 | 7.7642 | 7.5930 | 10.9592 | 33.3065 | 11.9406 | 10.1647 | 4.3584 | 6.7599 | 8.7333
TH/K | 8.2246 | 10.1053 | 7.4562 | 7.0643 | 6.0507 | 9.6614 | 35.2556 | 17.2057 | 12.1717 | 5.0637 | 7.3453 | 8.4276




Table 6: FXREBDHRED (FH)

- #E b

wRPR 1 2 3 4 5 6 7 8 9 10 11 12
R | 0.1022 | 0.0639 | 0.0944 | 0.0888 | 0.0658 | 0.0775 | 0.0556 | 0.0546 | 0.0876 | 0.1102 | 0.0939 | 0.1060
AR | 0.0988 | 0.0644 | 0.0977 | 0.0814 | 0.0654 | 0.0764 | 0.0604 | 0.0572 | 0.0946 | 0.1060 | 0.0928 | 0.0939
ZFEHEE | 0.0950 | 0.0651 | 0.1012 | 0.0879 | 0.0695 | 0.0842 | 0.0599 | 0.0681 | 0.0969 | 0.1083 | 0.0936 | 0.0902
NI 0.0914 | 0.0596 | 0.0910 | 0.0840 | 0.0826 | 0.0818 | 0.0596 | 0.0781 | 0.0829 | 0.1068 | 0.0913 | 0.0966
FHE | 0.0893 | 0.0638 | 0.0955 | 0.0968 | 0.0797 | 0.0748 | 0.0433 | 0.0810 | 0.0837 | 0.1115 | 0.0976 | 0.1065
EET | 0.0869 | 0.0572 | 0.0972 | 0.0845 | 0.0836 | 0.0833 | 0.0497 | 0.0696 | 0.0819 | 0.1013 | 0.0958 | 0.1025
FFIH | 0.0879 | 0.0515 | 0.0964 | 0.0914 | 0.0844 | 0.0111 | 0.0168 | 0.0299 | 0.0699 | 0.1071 | 0.0949 | 0.0893
15 | 0.0849 | 0.0634 | 0.0941 | 0.0931 | 0.0800 | 0.0709 | 0.0189 | 0.0672 | 0.0722 | 0.1173 | 0.0980 | 0.1057
1E7K | 0.0789 | 0.0583 | 0.0914 | 0.0905 | 0.0867 | 0.0728 | 0.0149 | 0.0484 | 0.0604 | 0.1026 | 0.0849 | 0.0863

Table 4 2> 53X (1) DR a ITRKZFRZEEDH 253, I b IR EZRZTR AR b EEHE BRI
KRESHE LN e hbholz. £72, Table 5, 6 025 FHDBRBOETZR2 L EDIXSOX
MREL, ZDIZSO FFHEINTNE K o TV, FHTEFIMEIZ OFENTEZE IR TV,

RIZ, EHIOBIHAENEE ¥ H#E5E U 72 ABHEE O LS R % Fig 3, @A OBIHFEXHEE ¥ MSM
GPV {BE 7 — X DEMERE Fig 4 1TRT. £/, ME 9 EHFTOKRE B O LSS R % Table 7
WRT. EAITIE MSM AIRE/KE D> SHEE U 7 MR O FE B IR R EDY 0.79, MAE %% 10.3%,
RMSE 23 13.7% & 72D, MSM GPV {8 7 — X OF5EIXAHBERED 0.84, RMSE 23 10.5% & 72 -
72, PUE 9 fEFTTLE MSM ARk & D & HEE L 7o TSR O FE I XAH B R 200 0.73~0.80, RMSE
2 12.8~16.3%THo7z. —7F, MSM GPV IZfE 7 — & DFEEIIHENIRE DY 0.66~0.84, RMSE T
9.43~14.2%¥ 7% b, MSM RI[E/KED HHEE U 7 HXTRE X RMSE 28 S%fEE R X otz ¥
72, MSM GPV {ZE 7 — &Z1& MSM Al /KB D & HEE U 72 AHOHEE X b SHBIREDIE S D&
REL otz

100
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40+

[ ] ..
°s r=0.7892
MAE=10.3204
. ‘ RMS!E=13.7243
0 20 40 60 80 100
Kochi Relative Humidity [%]

20
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0

Fig. 3: @A QBRI IZEE & HEE AR D BIfR
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Fig. 4: EHIOBHENIEE ¥ MSM GPV (&£ 7 — % O Bf%

Table 7: PUE 9 &P D FLichs R

- HEEAXHEE | MSM GPV {BfE 7 — X
BLRr 44
r RMSE r RMSE
= 0.78 | 13.3 | 0.83 9.97
= /A 0.79 | 13.0 | 0.84 10.2
ZEH | 076 | 13.8 | 0.67 14.0
/NIl 0.78 | 129 | 0.82 9.49
FHE | 0.76 | 135 | 0.81 9.43
=S| 0.79 | 13.7 |0.84 10.5
EEIF | 0.76 | 16.3 | 0.68 13.3
EES 0.77 | 14.0 | 0.79 10.8
TEK 0.80 | 13.9 | 0.66 14.2

X5, R a DHIFIC X 2 EHAI 2R T 2 2D 2EDORREETH R a, b2EH L. &
H L7218 5 a D3 Fi % Fig 5 1R, FRCPEHAD BARBHNIREL a 2N <, AEEEANZ ELEg Y
WEWHEAZR U7z, 72, ICH L TOWRWHRES TIEIEFICE L RA2HAZ R L. 207D,
Fig 5 DIEAZRT X5 R a ICEELEZ TV EREZEL, ZOBEELEE LR aD
WEETNERET 2 Z e A TENUR, MSM AJEKE DO FA& T R B W THEIEE OHEERSE %
FLEXERZETXELOIIRBEEZILNS.
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Fig. 5: ZEOKREEOHRE a 71f

K2, UEOSREE 9 EFTOFRE a 2 £0.1~0.3 ZH) X B 72355 1 HANEE OHEERSE I 2 D
TR 2 DR MEE L =458 % Table 8, 9IRT. £/, WEHOKRES 9 HTOFEE a, b D
SEE U CTHIHEE OH#EE 21T o 725558 % Table 10 IR

Table 8: 7% a DFE L L (HEEHRE)
B IR

-03 | -0.2 | -0.1 | 0 | 4+0.1 | +0.2 | +0.3
fEE | 0.760 | 0.772 | 0.779 | 0.782 | 0.777 | 0.765 | 0.746
Ry | 0.742 | 0.763 | 0.780 | 0.790 | 0.793 | 0.787 | 0.772
Z PR | 0.749 | 0.758 | 0.762 | 0.760 | 0.752 | 0.737 | 0.716
il | 0.751 | 0.766 | 0.777 | 0.782 | 0.779 | 0.769 | 0.751
FHE | 0.720 | 0.736 | 0.748 | 0.755 | 0.757 | 0.751 | 0.739
EH | 0.757 | 0.770 | 0.782 | 0.789 | 0.791 | 0.787 | 0.776
FFAIR | 0.801 | 0.790 | 0.776 | 0.759 | 0.736 | 0.707 | 0.671
BT | 0.748 | 0.756 | 0.763 | 0.765 | 0.764 | 0.756 | 0.742
1E7K | 0.826 | 0.819 | 0.810 | 0.796 | 0.779 | 0.756 | 0.728
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Table 9: 174K a OB (RMSE)

B RMSE
03 | -0.2 | -0.1 | 0 | 4+0.1 | +0.2 | +0.3
fE | 19.85 | 17.06 | 14.81 | 13.30 | 12.71 | 13.05 | 14.15
SRy 1 19.92 | 16.95 | 14.55 | 12.95 | 12.36 | 12.81 | 14.06
ZREEE | 19.31 | 16.83 | 14.95 | 13.79 | 13.45 | 13.83 | 14.73
ML | 18.85 | 16.20 | 14.14 | 12.87 | 12.54 | 13.08 | 14.31
FME | 19.12 | 16.72 | 14.79 | 13.46 | 12.83 | 12.91 | 13.57
EA | 19.99 | 17.41 | 15.25 | 13.72 | 13.00 | 13.11 | 13.97
FEFEIR | 22.55 | 20.09 | 17.95 | 16.30 | 15.25 | 14.92 | 15.28
HE | 20.10 | 17.63 | 15.54 | 14.02 | 13.17 | 13.06 | 13.63
1E7K | 18.90 | 16.77 | 15.04 | 13.85 | 13.30 | 13.42 | 14.11

Table 10: PUE 9 EATF DFRE a, b D FIMHEZ AW 72 EEEGRG R

— HEEMHEE | #EEMRHRE (FE{HE)
IR
r RMSE r RMSE
= 0.78 | 13.3 |0.78 13.2
=L 0.79 | 13.0 |0.79 12.7
ZEHE | 0.76 | 13.8 | 0.76 13.9
/NI 0.78 | 12.9 |0.78 13.1
FME | 076 | 13.5 |0.75 14.1
=Sl 0.79 | 13.7 |0.79 14.0
SEIE | 076 | 16.3 | 0.74 17.2
EE= 077 | 14.0 |0.77 13.8
157K 0.80 | 139 |0.79 14.2

Table 8, 9 2253 (1) DIfFE a & £0.1~0.3 Z{L S B THINEE ZHEE U 724558, MEBEREuco
WTIET TR, v A4 FRAOEEE KE L T2 EHBEN NS RAMHEADB D72 LrL, EFIH
EIEKIZOVWTIEY A FRAOBIED KX K 2213 HBEM_E L. £72, RMSE 1340.1 D
AN DR THNI S Rotk. ¥4 FROFEZ RZ L LEGAITBUEN K EZ R 2EDITfE-
THEDRELI R,

X 512, Table 10 2> & VUE 9 FEFTDRE a, b OFIEZE W THITEE 2 H#E LG aTd ™
9 T DORRE B THEE U728 a, b 2 HAHXNEERHEE L1258 C HEEREICK 2 21k
Bhot. Lo L, BUROHEERE TIE MSM GPV i F — X DIF 5 B HEERE L B\ 7= DHEE

FREZA LT 20END 5.
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3.2 SEAEICOEMEEDHEZR

HWRE 5B [EME TICF TN LKELKBZ ZNENEEL, £ DKESERZ AW THHE
BafEs 5. Zotk, IR OBHAMNREE & T 2 2 & T, KM 5 EOXUER £ T
DIRIKZASEZ & CATHEE U AR EEAY, MR L o BLHIFHHEE & & & BIfRD H 5 9 %

ST 5.

MEOGREE I EFTOKREBICBEWT, Hi EA 5 850hPa £ TOMBE KRR L HIHIFE SR

& DR 5 2014 4F, 1 FEM DR a, b ZEH L 7-.

FEHOMUEOKREE 9 G O%RE a, b % Table 11 123 . £/, FADOHUEOKRREE 9 &

Flt DR#L a % Table 12 I2f2% b % Table 13 IZ7~7.

Table 11: £5REE DR a, b (850hPa)

IR a b
g | 5.3733 | 0.0639
mkY | 5.5781 | 0.0628
ZEHE | 5.3852 | 0.0628
KAl | 5.3559 | 0.0648
FHIE | 5.0934 | 0.0660
B | 4.8906 | 0.0688
EFEIH | 4.5174 | 0.0667
L | 5.3541 | 0.0653
17K | 5.3637 | 0.0619

Table 12: FXAREBDHRE a (%5 H « 850hPa)

R R
1 2 3 4 5 6 7 8 9 10 11 12
=1 5.2749 | 5.4859 | 5.2930 | 4.9021 | 5.5698 | 6.0267 | 6.4858 | 6.8771 | 5.7675 | 5.3469 | 5.3754 | 5.4426
F=YIN 5.3601 | 5.4785 | 5.4769 | 5.4152 | 6.0789 | 6.1725 | 6.3292 | 8.5685 | 5.8061 | 5.5332 | 5.4461 | 5.4955
ZEHE | 5.3496 | 5.4555 | 5.3751 | 4.6753 | 5.1840 | 4.8526 | 5.1663 | 7.1550 | 5.2176 | 5.0334 | 5.3817 | 5.4974
/NI 5.3026 | 5.2981 | 5.3640 | 5.0820 | 5.0290 | 6.8275 | 5.6104 | 6.6099 | 5.0937 | 5.0176 | 5.3611 | 5.5491
FHE | 5.2374 | 4.8740 | 5.0550 | 4.4803 | 4.6667 | 6.2105 | 5.4329 | 6.7345 | 3.9801 | 4.7935 | 5.2383 | 5.4413
=X 5.0181 | 4.9735 | 4.9604 | 4.5272 | 4.6317 | 5.5371 | 5.0015 | 4.9016 | 4.3615 | 4.9576 | 4.9089 | 5.0204
FEWR | 4.4512 | 4.2696 | 4.1820 | 3.9992 | 3.6132 | 10.7376 | 6.8501 | 8.8223 | 4.7088 | 4.2751 | 4.4573 | 4.6780
(EER 5.5732 | 4.9828 | 5.3153 | 4.8966 | 4.7006 | 6.0161 | 7.2788 | 7.3272 | 4.8012 | 4.9814 | 5.3355 | 5.6770
TH7K 5.5548 | 5.0699 | 5.1504 | 4.8595 | 4.3416 | 6.1930 | 6.6537 | 8.1173 | 6.1952 | 5.7339 | 5.8761 | 5.7317
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Table 13: FXREBDHRE D (% H - 850hPa)

. D

wRIPT 1 2 3 4 5 6 7 8 9 10 11 12
88 | 0.0746 | 0.0691 | 0.0689 | 0.0718 | 0.0535 | 0.0555 | 0.0556 | 0.0538 | 0.0609 | 0.0674 | 0.0678 | 0.0768
AR | 0.0739 | 0.0726 | 0.0729 | 0.0677 | 0.0519 | 0.0571 | 0.0579 | 0.0441 | 0.0600 | 0.0647 | 0.0633 | 0.0679
ZEE | 0.0672 | 0.0710 | 0.0724 | 0.0765 | 0.0592 | 0.0672 | 0.0653 | 0.0511 | 0.0642 | 0.0690 | 0.0644 | 0.0647
R | 0.0697 | 0.0693 | 0.0677 | 0.0727 | 0.0671 | 0.0508 | 0.0636 | 0.0555 | 0.0659 | 0.0697 | 0.0660 | 0.0642
FHIE | 0.0675 | 0.0730 | 0.0698 | 0.0800 | 0.0677 | 0.0551 | 0.0636 | 0.0546 | 0.0765 | 0.0696 | 0.0666 | 0.0702
EF | 0.0702 | 0.0699 | 0.0711 | 0.0759 | 0.0692 | 0.0611 | 0.0674 | 0.0693 | 0.0739 | 0.0698 | 0.0706 | 0.1025
ZFFIR | 0.0711 | 0.0706 | 0.0750 | 0.0780 | 0.0727 | 0.0222 | 0.0484 | 0.0403 | 0.0648 | 0.0728 | 0.0715 | 0.0662
1B5E | 0.0660 | 0.0729 | 0.0688 | 0.0743 | 0.0697 | 0.0590 | 0.0519 | 0.0524 | 0.0698 | 0.0697 | 0.0665 | 0.0710
1E7K | 0.0600 | 0.0640 | 0.0659 | 0.0686 | 0.0684 | 0.0542 | 0.0531 | 0.0457 | 0.0554 | 0.0605 | 0.0571 | 0.0585

Table 11 D3 (1) D% a, b 1Z Table 4 DIE & D B RIRANT/NE < 7o TV 2 DMEANIFALI L
TW/z. ¥72, Table 12, 13 1% Table 5, 6 DfE & D  2KRINT/NE K o> TWTH Z & OZ1LIER
bRLNELS B> TWVS.

I, KRR EZ IR E D & SUEH Z IR L, ZDED SHENEEZHEE Lz 2 5 850hPa
DKEHE TR OBLHIFEEE & R b E <, RMSE VNS KR 2 Z e LR o7z, F
7=, PUE D D BRIFTC S FEEL L 7245501272 o /2. 850hPa (ZHIFR A D BEESS B ¥ DR 72
RO SIROZED L BE2EEXTH Y [11], [IBOEL RV E WS 2 e MR ICHEL TW»
% B Z LN DHMRIHAN IR VDS HBROMEL T 5. SHOBHIFEIEE & #E U 7z
TR ORI R % Fig 6 1IT~7.

& 100

=

Tg]
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E 60f
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= 40r
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& Y

g ] o0 ® r=0.8701
o o MAE=7.2228
£ | ~ RMSE=9.9995
» % 20 40 60 80 100

Tadotsu Relative Humidity [%]

Fig. 6: =R OBTAIRENHREE & H#EE U 7 ExHEE izRE 2 & 850hPa) DEIfR

PUE 9 EFTOKRE B DS R % Table 14 173, @HITIX MSM Aok & (MR m» &
850hPa) 2 & HERE L 7= MR E D F5 B IAH B MR %408 0.87, RMSE 25 10.0% & 72 - 7=, PUFE 9 &7
Tid MSM AIfE7k & (MZRME 2> 5 850hPa) 2 HHEE L 7= HENHEEE D F5 I 3AH BRI R £ 0.80~0.88,
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RMSE %% 8.88~11.4% & 72 o 7=. MSM AJ[/K & (H1RE A 5 850hPa) 7> HHEE U 72 AR X
MSM GPV {7 —& X b D E <, RMSE VNS R D HEEMRE 2R EXE2 e TE
7.

Table 14: VUE 9 & D HLigis R

_— HEEMNIEEE (850hPa) | MSM GPV &7 — &
IR 44
r RMSE r RMSE
= 0.86 9.57 0.83 9.97
A 0.88 8.88 0.84 10.2
ZEHE | 0.80 11.3 0.67 14.0
/NI 0.87 9.32 0.82 9.49
FHE | 0.84 9.91 0.81 9.43
=] 0.87 10.0 0.84 10.5
EHIF | 0.84 114 0.68 13.3
EES 0.84 10.3 0.79 10.8
TB7K 0.87 9.60 0.66 14.2

Rz, UEOSKREE 9 ETDOIRE a, b DFEEEZHEH L THMNEEOHEZITo 1R %
Table 15 IZ/RT.

Table 15: VUE 9 EFTOHRE a, b OFHEZ W7 LSS R (850hPa)

o HEEMNIEEE (850hPa) | HEEHXHEE ((FHE - 850hPa)
r RMSE r RMSE
= 0.86 9.57 0.86 9.51
/N 0.88 8.88 0.88 8.85
ZEHE | 0.80 11.3 0.87 9.05
/NI 0.87 9.32 0.87 9.59
FHE | 0.84 9.91 0.84 10.1
=S| 0.87 10.0 0.87 10.8
EFEIR | 0.84 114 0.86 14.1
EES 0.84 10.3 0.84 10.5
1H7K 0.87 9.60 0.85 9.56

Table 15 2 & VUE 9 T OFREL a, b DFIfEZ W CTHEMEE ZHEE L7256 T H PUE 9 EiT
DEKREBE CTHE LR a, b 2 SAEMNEEZHEE L1258 E HEEREIC KR E R 213720 -
72, ZD7H, 00mR vy ¥ 2 DEM TR THEETE ZA[REED D 2 Z DAL NI - 72, 5K
KEEEPRVE ZATORBEELMGET 2 HiEEEX 5 Z e i izo7:
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3.3 BEZIDEEEDLEEIER

FERE D EWHEE DT & 2 I 2R 3 2 72 D ISR D HFHEE OHEE 21T - /2.

3 I Z & ORI O S HI OB RHEEE & #EE U /2R O L R % Fig 7 25 Fig 812
Y. BRZIOHEERE X 12 R & 15 Kz BRI OKEEDE <, 3K S 6 e EH 7 DFEEH
KL otz B4 X D BREDIES D EEIREED S WO HATIXERZE L TRIERE ISR %
B & D dERERIRICKE 2 BEOKIRDZELEDIZI DN BRI HLTIERVWIEEZLNS.

g 100 g 100 - ‘ﬁ
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T 8ot T 80T ® o3 :‘
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z z . T8
v 60 v 60 . {*i' 20
s ! -, -t -'t.n.‘? o
o 4o T 40 e ' &
o o e .. [
I 3 )
2 207 . r=0.6611 2 20 r=0.6323
£ MAE=11.314 £ MAE=11.2649
pr ‘ ‘ RM$E=14.792 ] ‘ ‘ RMSE=14.9632
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3.4 BEAEZRBVWICKEZBREDRDERE(LDEBRER

HEE I N-5EH Z & D MSM AJ[E/KE 1T 3 Rl & & D7 — X7 - TW 5 O TR 7 iR gE
B RREL X 272 DA T T4 VB0 TH B 2573 Y DR 77 4 U Hill%E
1To7=.

EHID MM TR & % GPS Alf/KE & MSM A]E/KED FBSER (1, 2, 4, 5, +++) % Fig 9
RS, F72, il L TWRWIET—X (0, 3, 6,9, ) OEBRERZ Fig 10 AR T. 3:@D D
A T7 4 Ui % U7AGR, Akima-spline fififfl2 5 d RN E <, 3R Z & DAL o Refdr & 4
HIITE /. £72, Akima-spline fliffl OHEEREEED R b 8O DX AT RE7K & A ELRT AR Bl Y 72 IRFFET 28
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3.5 TXART—R2ZRWVWIELRRSIICK ZEEEDHTERR

IS R SR A OBIEHIFHERE 2 AR, SAHS GRE IR DT WL D 7 X X 285 —
R EHAZEE L THWEERIFESH 21T o 72, BRSO E T VORBE, SEBDETILAD
SR AT OMBEREGRE Fig 11 225 Fig 13 1R Y. EFLOBE L L TEE L BRODFE
BEtoZEHEHS RN WD ZOEFAZHEHT 2. COEFLICESHENRKZVDIZ
SEEEGE & T o 7.

¥ 7z, BEIFSINIC X o TH S N2 [EIRRECE F W THEE L 7 & H e 2 F IR o AR & S
FERHEE O LG R % Fig 14 1RT. SHIOHEER EIZMHBIRE, RMSE & 312 2.2.1 HioFik
DIF X DL RoT Wiz, 2RI L, BFIMIHEBEERZ RS TIELDENRKEL R/ Zh
FEFIRDNE» DM K D &G RHED RN DS RB I N5,

Moist(predicted)

r2=0.592
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Moist(observed)

Fig. 11: EE BI04 D HEE fE & BUHIAEHEE D B %

coefficient of variables
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Fig. 14: #E3E U 7= {2 ERGEEAR & BIRIHAHE RE O B fR

RIZEH E BBD T — R & HWEBRIHNIC & 2 BIFRET I E IR OMEEE OHEE D
L Do 7272, PUE 9 EFT O KRR E B OBHIMEEE 2 BIVAR, FU S ME 9 @0 RE R
DREBIMN T — 2 ZHHER e UTHWERIREOH 21T o 72, BERFEOTOE T LVORE, £4
BOETFTNANOHERE, ZHE T OMBEEHRZ Fig 15 225 Fig 171283, ETFLVOREIREL
D, b EENRKEZVDITTIRKEICED D FYREDZEIIR D /NI Ko,
F 72, EREIFDIIC X o TH S N2 [ERRECE F W THEE L 72 @& & = P IR o AHXHE R & 81
HEXHEE O LA R % Fig 18 1ICVU[E 9 T D LR % Table 16 /83 . mkIOHEEFEEIIAHBE (R
B, RMSE & IR R o e PEFINX, X650 ZX 0 NX R D IEOHEEZRT LIk o7,
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Table 16: B[R HTIC X 2 PUE 9 T O s R

MRS ()

HEE AR (PUE)

wap# r RMSE r RMSE
= 0.68 12.7 0.70 11.6
=N 0.70 12.2 0.68 12.9
ZEHE | 0.60 13.0 0.53 15.3
/NI 0.73 11.1 0.70 12.1
FHIE | 0.76 13.6 0.73 11.5
=Sl 0.75 12.7 0.73 13.0
EFIH | 0.24 33.3 0.59 14.9
EES 0.70 12.9 0.71 11.0
TB7K 0.48 16.4 0.65 13.0
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EEFHTDARE TN OHEEREE Z WML T 2 72D ICHIDET D HAIBEDHEE 2(To72. Z
NFENDE TN D EIFRE D LLESE R % Table 1712133, %72, 2014 FEOME 9 EffD T — X %
W78 & o TEH LU 72 [BEIRRECT 2015 SFOMEIHEEZH#EE Lz b D, 2015 FFOPUE 9 &
FRD 7 — & % FlW 72 38T & o TEH U 72 [BlIRARECT 2014 FOHEMEE ZHEE L7z d D% Table
18 1Z/" 3. 2014 fF & 2015 F o EIF RO EIIB QR OMEM Z R L. ZhZ2noblRifRE%
FOWTAHNEEDOHEE TIXEE 5DET L THOHEERBENE 22 MED HAUIKL R EHISD
Hole. DD, TETNVDOMAEEEZZEZ 7D, HLVIHAZEZ MR THERBE T T 2402
Nd 5.

Table 17: &€ 7 /LD [O]FRE D Helg ks R
R | kg | KR | PEEGE | HIERE | SRR ZE
2014 0.133 | 0.309 -0.102 -0.322 -0.329
2015 0.147 | 0.361 -0.094 -0.354 -0.371

Table 18: 2014-2015 4EE 72 & 2 PU[E 9 EFT O Frighs R

—_ HEE AR (2014) | #EEMIHZE (2015)
B4
r RMSE r RMSE
= 0.69 12.3 0.69 12.0
/A 0.70 13.1 0.66 13.6
ZER | 0.64 12.5 0.57 14.1
/NI 0.71 12.1 0.69 12.7
FHE |0.73 12.3 0.71 11.5
=Sl 0.76 13.7 0.73 13.2
ZEFIR | 0.59 15.5 0.60 14.2
HE |0.71 12.7 0.72 11.0
TE7K 0.60 13.9 0.66 13.2
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3.6 TAART—RE GIST—42Z2AWVERRESITICEZEEEDHERR

PIE 9 T O KRRE B OB 2 HIVER, [ U < PUE 9 FEfOKRE B DO XRREH T —
WA T GIS 7 —& (LHIFIH) ZHHZE L L THWERIRIN 21T /2. EREIFSHOE
TDIEE, EEBDETNANDZEE, ZHFETOMHBERFRE Fig 19, Table 19, Fig 20 127”7
ETLVOBEIFZDULELRD, LHIE (BT — &) OFENIEFICKENZ b h o 7.

¥/, GIS F— 2 EMATHELNEZBEHVTHE LG e BRI OIS BB »
FIRHEEE D LSS R % Fig 21 1R Y. SHSIC X > THEEBEN S KD & 225 b HIUIKL &2
2 25bHotz o T, BIRDEF N TIIEMDREEDM FIZEE LW 2 HL 2R 5 /2.
SHRFETNOBE L HEHEEZ A EXE 2D ETFT— 22 T RLTHVWIZREND 3 &
Zohb.
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(=]
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Fig. 19: E[mlJF0Hr O HEE fE & BIHAHEE DREfR (GIS)

Table 19: BAHZERDE T NWICE 2 5 284 (GIS)
A | BokE Adm | CPEEGE | B | SRR FRIK YR | KR
EFEAREL | 1.45e-01 | 3.06e-01 | -1.94e-01 | -3.24e-01 | -3.75e-01 | 2.59e+11 | 3.89e+11 | 3.43e+11
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Fig. 21: #E U 7AHHEE & LT E O BIf% (GIS)
Table 20: BE[EFOHTIC & 2 PYIE 9 7T D HLEBHE R
T4 HEEMNZE (GIS®H) | #EEMEMNEE (GIS&RL)
r RMSE r RMSE
= 0.71 11.2 0.70 11.6
=R 0.70 12.2 0.68 12.9
ZEHE | 0.55 14.4 0.53 15.3
NI 0.71 11.6 0.70 12.1
FHE | 0.75 11.7 0.73 11.5
=] 0.74 12.8 0.73 13.0
=EFIR | 0.55 14.5 0.59 14.9
EES 0.72 10.8 0.71 11.0
Bk ] 0.64 13.4 0.65 13.0
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4 &R

AWFZEIE 2 38 D OFETHIR IR EIRTAEEOHEE 21T o 72, 1 DHIFEETH T — & (MSM)
5 EH X 7z MSM AIRK &2 SHEE L 72 B AR & SRE B OB SR % W CRIRIK AR
FE & RS U, AR 2 HEE 3 2 TFHEIC & o TR fRAE L HEERE E oW 2 il A 7.
F7o, JUEMZ & D MSM AJRKEIEX SRS e D7 — R BDT1IREZ e DT —RIZT 57201
3BEHODRTF7 A4 Ui % T2, 220BET7 XX AT —& ¥ GIS 77— X EHWCERRIHT 21T
5 2 THEARBBOHENHEEDBE 2 L X8, 7 XX AKA » F Z L ICERIFIHIC L -
THEHINZEIFRECE AW THMNEEZHEE U, Z2HAREIC X > T2 REED M EEi{AT:.

1 O HOFETI, PUE 9 FHFORRE B MSM AlkE D & HEE L 7218 DRSS 1 3B R EL
A 0.72~0.79, RMSE 23 12.8~15.7%T® » /=. —J7, MSM GPV {&JZ 7 — X OFEE I RHEE D
0.66~0.84, RMSE %5 9.43~14.2% ¥ 72 b , MSM aJ[&/K &5 HH#EE U 7218 EEBRBHE1X RMSE 23
SUFEERE L ootz ZUEH Z & D HETIE MSM AlfE/KE (HIZRE A & 850hPa) 72 HHEE L 7=1E
JE DRSS I A BIR KDY 0.80~0.88, MAE 23 6.52~8.28%, RMSE 75 8.88~11.4% & 7% o 7=. MSM
ARk E (R 2> & 850hPa) 2 HHEE U /- IR EIRIGHEIEIE MSM GPV i@ 7 — & X b A
E <, RMSE 2/ NE K RO HEEREE R LX B2 Z e A TE 2. £/, VUE 9 FEFOHRE a, b D
BE% W CTHIHEE ZH#EE L7 5HE T HUE 9 B0 KRE BE THEE L7z FR% a, b 2> ST
REPHEE LG8 L HEREICKERE IR o7 ZDH, 90mA v ¥ 2 DEIE T THEE
TEZ0[REMEDD 5 Z DAL DI o T2 SRIIKREBI RN ZATORBEZMEES 5 /514
BEEZDZEDHEE o7 SRANOHEEREE X 12 K50 S 15 Kz YR OKEDE <, 3 K
5 6 R I OREEMEL o7z, F, D RREDA LIZOWTIE 3B D DR T F 4 Ui
% U 74558, Akima-spline fliffl23 5 b FEEDE <, 3R Z & IS ORI & AT % 7.

2 OHDOFETIEEM EHHRO T —2EHWIEE, BEIOHEEREEIZHBERE, RMSE & 12
1 DOHDOFEDOKR X DKL & D, EFIMIHEHEBEGREZ RS TEHOENKEL Ro/z. WE 9 MET
DRREBOT — & 2HWI25E, GHIOHEEREIIMHBIRE, RMSE & HI12Z HI1I& Lo’
EFIFZ, XS0 WNI LR DEOHBZRT LSICRo7. 7XXRAT—=RITMATGIS 7—
REAWGED 1 OHOFEID BEENEL KL 2 d3 ko7 o T, BRDET LTI
M RRED M EIXEHE LW 2 E DS S 00T o 2.

HEE RS SR Z & O MSM AJRE/K & D HHEE U 7o A HRE AR O T b B E & <
MFET—XTH2MSM GPVBETF—X LD bELRo 7.
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