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Development of a Method for Predicting Road Surface Temperature
and Icing on Roads
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Japan Weather Association

and
Tadashi Ishisaka
Tovama Prefecture

Abstract

Micrometeorological observations were carried out during three winter scasons,1988-1991,0n a
road at Tateyama-cho in Toyama prefecture.The results were as follows.
1.The results of situations of a road surface which were automatically recorded by the road surface
frozen detector were nearly the same as ones of man's eyes observation.
2.Examining the moving observation by car,road surface temperature hefore sunrise were lower on
long large bridges and high bridges.and were higher in tunnels and under high bridges.
3.According Lo heal balance analysis,the chage of road surface temperature is especially related to
weather and situation of a road surface.
Thus.considering weather and situations of a road surface,equations to predict the road surface
minimum temperature were given.
4.Examining relations between icing and road surface temperature.a method for predicting icing on

roads was given,
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c. FPYANVPAS—Tzv FOBRTEEEIEV.
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BiRETFHT2FHYA2/BL012, 3ER4BEFH I THRECHBRFREVERREES
WEEEREL:.
(DESIZBIT LR RS - s

VAHDESIZ BT ABHIEEEATOTFT—F 2Lk »T, KMKELREEEL L R
HEOMBRIEELSICRT LB TH B,

T 32.0m&3.8mIl BT AR & KR L OMBHREE, 0.71~0.72THEV2.0mD 7 A5
PAREAME IR E .,

RE2mOKREFEMBE L OBARIEMI0N) IZRTEBNT, 0CHTRmEmE L
FoTWaEY, [EFSTUEIZRBENTDEHFAE W,

FER PR ORBIEES I BERICENE, HERESIAS (RS 2emb &
e DOBABIEEIOb) ICRTEBNT, MIFHEICRTLEST A,

5 &2.0m, 3.8m#B L UB.0mDEAME RMBEIRIEZES IR T L) CHBRED N E .

x5 Erim (GRIAD) L&5S - WHlE L oHE
Table 5 Correlation of road surface temperaturc and metcorological
clements and physical elements.

EE FHREARA R %4 7Y
(X) (R) (N) (Y : i)
i (2.0m) 0.720 | 2082 Y=1.3 +1.0246 X
itk (3.8m) 0.710 | 2082 Y=1.5 +1.0021X
B (2em) 0.962 | 2082 Y=-1.6 +1.2616X
iR (-1lem) 0.685 | 2082 Y =22.3 +1.4306 X
iR (-20cm) 0.458 | 2082 Y=-1.1 +1.1950X
BeiR (-50cm) 0.050 | 2082 Y =3.94 +0.29050X
JEGE (2. 0m) 0.280 | 1751 Y =3.42 +1.07454X
JA\# (3.8m) 0.250 | 1751 Y =3.63 +0.85991 X
L (5. 0m) 0.243 | 1751 Y =3.67 +0.79601 X
Buife (-11em) -0, 828 1751 Y =5.5 -0.0514X
& (30m) -0.324 | 1751 Y =5.52 -0.00094 X
O RHRER 20,400 | 518 Y =6.97 -0.03770X
H &% # 0.721 628 Y =3.5 +0.0122X
% # 0.549 | 1280 Y =5.26 +1.38426 X
X @ B 0.236 | 1924 Y =4.01 +0.00284X

=213~



=

B S iF SR A SRRy 5500 19924F 124

[¥1=1,3+1,0245=1%)

TR T T s T T s c
S (2. 0m)

10(a) MRS &S 2 mO&R
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Fig.10{b)  Relation between road surface temperature and road temperature(at-2cm),

—214—



& T E B OV PR o R — A3 S

Sllem & 30ecm D By & RIEEER & OMRIZRICEMMA T, #E211lem® TR

w.ménmmﬁﬁwuw?fﬁLtaﬁm?&a

H e & R & OB ISHBREIZ0.721TRRRE L, TORARIERSIRLE
BWTH5,

B R - WA - ZGEE & RERRE OBRIIELS 0T L9 ICHBERES RS
v,
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Y=22.3940.973x
(2) AR B iR & RIRAR

SEINETOE S BT B RBiR (K &, MEAIET 2 RIEAR S OMBIZEG IR
TEBYTHL, HE38mL N2.0mDTTAHBEBRENPLLRE(, $72, 24dRER LY 9%
BHROFDPHMEREE RSN, D, OFFHSOT—# 29 2 L1274,
B)RERREE T A ¥ ARSI
VUM O MIZ BT A R RARBR (KE) &, LWWANCRWE - BT - ARO 3 Hipz
B LT AFA (AMeDAS | #iE S HH > A 7 4 DWH, Automated Meteological Data
Acquisition System @ Bg) @ L RIEAE L OBFRE R~
IR H R OBHAIMIIMINIRT & B0 T, LI E RGO NBRTNIZ BT 5B F
BAambREL0936E 22T d,
9P HRAOLIUNT ORKEE (RO &, SLCBUE IFHRORNKRRE OFRE K
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OB ETO R {, RN S W, 2o KR IZ 2w TR 0.8

~+0.95TKkEWv. F72, EHRARICOVWTLEINERL L) ZAHBRESE L.

=6 AL R & AR
Table 6 Correlation of road surface minimum temperature
and minimum air temperature.

H i w%ﬁﬁ fege| AR
) (N) | (Y : miEEsR)

2 48 == 2.0m +oa2 89 | Y=-1.0 +1.0X
3
2
3

SR W% 3.8m | +0.806 | 89 | Y=-0.9 +1.0X
Om__ +0.897 | 88 | Y=-1.0 +L.1X
+0.893 | 88 | Y=-0.8 +1.1X

9 i -
HR [ g=
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Fig.11 Relation belween road surface

minimum temperature and minimum

air temperature at AMeDAS.
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Table 7 Correlation of road surface minimum temperature and
meteological element at the day before.

X i BT R A 11
Y |RERR EE) | MEER GR) | REBR (R6)
A H15 B AiH15 K i H 15 BF
g 0.333 -0.067 0.857
I 0.724 0. 655 0.579
£ 0.863 0.756 0.885
[55] 0.527 0.519 0.529
F -0.354 0.047 0.016
&t 0.702 0. 69 0.755
*8 KGR & BT B 158 OBIR & OAHB R
Table 8 Correlation of road surface minimum temperature and
road temperature at the day before.
X Al A 15 BefgiR (M) A H 15 BEEgiE (-2em)
¥ RIKEIE (@) R (KH)
L 0.781 -0.815
I 0.545 0.578
& 0.501 0. 567
W 0.076 0.078
Ef -0.443 -0.255
& at 0.379 0.432

Cy{EiEiR (RWE) &aTHI1EO Lo RIE

AR CHM OB AR HLIOSEE OBRERTIZRTEBYT, €771 &
AHBREIZ0.755TEINL W b4 KE W,

ZOZEFA AN TS RBHADT—-FEHVWEINRRWIEERLTWS,
Q)RIEEER (FH) LEILORH1KHOESRE

FEE IS ILE O RAKRERIR (FE) LATAIHOBEINOESRE L OBRIIRTICRT LS
DT, &7 % OMBEFHEEKIZ0.696TH 5.
() BARERIR (FME) & 77 H 15RO KR
a. i H 15K ORMMEIR

SLINE D REARERIR (RE) &, HBORHIRORERKIRL OMBRIIRSIIRTLEBY T
H5b.
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B OBA B HERERKE WD, PBOBRIN S £7—- 4T/ E Vo TTHERFE L
THIHTE %,

Dbl bro s EEZomd 6B II016ESR, SILolsKRE, SIL016EOE
HEEFFRHRTLELTHHTEADEEZ NS,

7.2 eREREBEESESR
JEETEEEIMERICBVT, EHIBL21IKO 2 AORBRZBRUFITHATVED
T, #OF—5 L ORAROIMINITICET 2 RIERIEE OBREH<S.

T I2B1 A500mbElE, 500mb%iR, 700mbiiiE, 850mbilii & RIREKIE & OMBMRE T
KEBNIHRZ-LDEFEIIIRT LB THE.
ZOFEHHFHEBREILE L 9 HO850mb&iR L A H21FFO850mbRIRA* K & , AIH 9
DT00mbFEA R P RKE L, FUEF L LTHBETEZLDLEERS,

T, REORKBRROLY, #L2emDb 0L VHBAREI L4 KZVOT, REDE
ERROFUXEFET LI LICTE.

7.3 BERARINORERERELARER

HEfHETORFICL > THRENTHEFEL LTEELREEZ4ME L2, LarL, &I
HOEZ N LEREAACARY, WLSOEFITEHEBREN NS,

COERE L TERASARLENS HHEI01E, HEHPHMMHRCL > THEFNTHRT L
MEEZLENAEDT, BEORHNICALZIEPLETH S,

LzdioC, ShETHELNAKEREOTFUETL L TEELAREFRIIOoWT, HH
PG HERE L kDL &, RIOCRTEBD %5,

IoRLY, HEREI0LEOLOEFHURTLLCEEL OLT L, EROGS
E Lo H 15K O SR, BILOF U 15ESR, EILon A 15K %R, WEORH 9 K
DEE0mbRIED 4 BEFEThH 5.

BEASHELOREE, Lo BIOFR, EWLOH KR, BEOHH 9K
850mb&ifk, #WEOREIE21R850mbRiEmD 4 BHKTH 5.

7, BEICREENHA2HE101E, GEOWH2IR0MbOARFTEETH L, (HHK
P BRI 8E 12 & A BRI O IR i)
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—219—



19924124

505

B3 SRR B A SRR RIS RS

G Y4 — LTRSS

CelE () FEHEINRERE (R

0¥¥ 0 Lgl 0 G080 €E0°0- G850 68570 SLEO Zor 0 9050 ¥80°0 00€°0 €LV0 5
080~ 80170 19670 asr0 0€5°0- 29570 99€°0- 06z °0- §ee°0 8LL°0- ¥499°0- 8LE°0- &
980°0 8250 629°0 S81°0 09€°0 8¥F°0 L52°0 €ec o Zc€ 0 830°0- £70°0 S6T°0 £
099°0 1€8°0 906°0 L6570 9€L°0 €99°0 8% 0 80570 85570 ¥80°0 L2S0 1€9°0 =
28070 15270 619°0 29070~ 120°0 62e°0 18070 800°0- 6ET°0 8LL°0- 991°0- 82070~ L
GEL0 006 "0 G9L°0 ¥s0 0 870 869°0 9610 16€°0 6690 890°0- | €TF°0 Wr0 | SiRf
HEHBR SITCHE | 6HM M6R% MMICHM | M6HM [MM6H% HTCHM [JM6HM | 416A% |MIGHM | £16H M
(W0g) HERT - (Wog) eI (Woz) WS (W7) WEAT) A
WL QU()GY BREqu))L BREQUOQg TEquI))g X
k0 EFLT0 20870 £60°0- 26570 91970 L6E"0 Sy 0 0¥ 0 021°0 LEET0 91670 29
¥E0°0 090°0- 6620~ erL0- 72070 €le’0- 091 °0- 170" L91°0- Ere’o 0vL’0 991°0 =
8L2°0 085°0 12870 20e°0 L6E°0 GeE°0 6VE "0 60Z°0 Ge1°0 Zero ¥81°0 ¥az 0 B
9.9°0 198°0 660 L1970 §6L°0 02.°0 S1S°0 19570 S19°0 08€°0 12570 Z89°0 E
8ET0 zve 0 889°0 29070~ €50°0 a0E"0 L¥) m 800°0 0sz2°0 €9€°0- ¥9¢°0- ETT°0- S
¥ELTO 09870 L¥L"0 ¥10°0- 89F°0 809°0 See’0 ¥LEO 199°0 23070 SLE'0 cey 0 L
W6 HF [ MTZHKE | a6 HME  Ho6HR |MICHM | 6B | MeHK | MTZHI | 6HE ) S6HF MIGHKE| fI6HME
(L) BIEAE (HZE) BT (HIE) WS (113¢) BEEmE A
WEquI)Sg TEqu)G/, W05 TG X
“pwiifep 18 erep [e2130[0198 puE Arnjeladiug) WL ADRLINS PROL JO UOTIE[ALI0) 6 9qeL
3 T Co 3 B o TR et ool 30 0B P 0 O 2 TR 62

—220—



B TR HLE M OF RS TR O R — fHHIE A

=10 HETTIRI B O e AR i & R R OB R
Table 10 Correlation of road surface minimum temperature and
meteorological element by condition of road surface.

ARE X MM | BmEAR R A B

% B’|%® n|®m =
EREN N 0.701|  0.83 | 0.492
B W K | MOI5EF | 0.633| 0.847| 0.58
EINEAEE | AHI5H 0.621 | 0.362| 0.200
B85 0mbIR | BTHOORF 0.753 | 0.732 0.540
WEBSOmbSR | ATM2LEF 0.562 |  0.819 | 0.682
¥ 2700mbsUR | ATHO9R 0,421 0.522| -0.365
CLALBSR(RID | RTHLS B 0.581 | 0.500 [ 0.348
LR C2en) | A5 8 0.59 | 0.551 |  0.365

BT COHNFERCEIVW AT EO RS, TIINIZB8 Y A RN L EHEO%
VL FRR T - I ER AR T VOB O ERMT I L TE

IHNLORRELFFERT & LC, WAL LREITIZE T AREEEED FHlN e B L
T, FORIEIZONTHRARS.,

8.1 ILILUATDREERE TRl
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B IC BTV O REEER (Rl CMAECEWFIET 2 6 ERIIERINT I &4
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of road surface minimum temperature(at Tateyama-cho).
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Fig.13 (a)~(g) Relation between forecast and survey

of road surface minimum temperature(at Tateyama-cho).
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