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Estimation of Monthly Temperature Distribution in
Cheju Island by Topoclimatological Relationships'*
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ABSTRACT

The use of meteorological information is essential in the industrial society. More specialized weather
services are required to perform better industrial activities including forestry. A topoclimatological technique,
in this study, which makes use of empirical relationships between the topography and the weather in Cheju
Island was applied to produce reasonable estimates of monthly air temperatures over remote land area where
routine ohservations are rare.

Altitude values of the 250m grid points were first read from a 1 . 25000 topographic map. The mean altitude
and other valuable topographical variables were then determined for each 1 km? land area. Daily minimum,
maximum and mean air temperature data were collected from 19 points in Cheju Island from June 1987 to
September 1988. The data were analyzed and grouped into 36 sets by type of air temperature and by month.
Fach of data set was regressed to the topographical variables to delineate empirical relationships between the
local air temperature and the site topography. The total of 36 regression equations were finally selected and
the equations were used to calculate the monthly air temperature for each 1 km? land area. The outputs were
presented in a fine-mesh grid map with a 6-level contour capability.
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Fig. 1. Location of the data collecting sites in
Cheju Island.

Table 1. Description of the weather stations and observation sites from which the meteorological and topo-

graphical data were collected.

No. Station code Description Altitude (m) Remarks
1 CHEJU AFxs 4 22 T BE
2 SOGWIPO AAE 7| 4BEL 52
3 SONGSAN AALE | AADE 4 11
4 KOSAN & dolgEs 4 72
20 ORDSTN EAFUAAAGE 107 Tl gRE
21 EXPSTN A A& A 190
12 ISIDORE ol A F-E- A 343 FAALE7
14 KWANGPNG ge] qepgsgd 508 Zho| A1 4ztE
15 COLLEGE A F H-Fehe 457
16 KONAENG TR A1 E | 720
17 SONGPAN Adpel FA A 760
18 P1100 1100 FAl 4~ 1085
19 LIVESTOK =AY ALl & 293
6 HAWON st FalEta 102 7)Aol a3
7 RANCH dqe EF 650 7] 4L b
8 WOOSUNG 4 kg 902
9 YONGSIL A4 s 1248
10 P1700 DG RR=2 e 1700
11 ORIMOK SER 2 R 957
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Table 2. Topographical variables used in the multiple regression analysis of monthly climatic normals of air

temperature.
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the mesh coordinate.

Fig. 2. The 16 within-mesh grid points which are
used to calculate the basic topographical
values for a given mesh.
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Fig. 3. The 3-dimensional graphic outputs of the
topographical characteristics based on the
250m and lkm grid point data.

E7h A2 EARER ofste] FHESAS. F &
LT X, YV EEE LY By EBREE 0
e TR A Y EREES HES 1 F
ol A E/MEE #Hte] & HitxTo BEEED
Adotewy 1 HE HFEL ded 2o,
CODL={(X—X)2+(Y—-Y,) 22
ol 7)o 4 CODIL & F#) BHREE 08 2w i
s pERES] RO X, Yy RERBTY X
Y #3, g2 X, Y= BREE & 25 i
sl Zztel X, Y EEEolrt, ofg Al 7]EA Aol

Hale] FHEE ofeisfe] CODI Folld 2 2gtg
Hebd 7ol o FE EiERTY BRESo
o},
) THEEE
ol (2R+1) 719 mesh2 Hks FHE A
off e+ % meshel T EREEY FrfEe
ofsted FrEE. o714 R 1, 2, 3, 4,5
kmel 532 #{bA)7 Awd KEde, $
€ R #fkol o2 @& BFHY Bt FAES
Fig. 4ol vieht ol
(5) E&EE
ol 2R+13712 meshZ R EHE K
ol A iy k&Y BAEe F.0 meshe] F
¥ SR ERZA RS lkmol4d 5km7tx|
L TR B B e P i+
(6) BERE
ol (2R+1) 719 meshZ HEmE EHFE
oA ey iEKEE7E 02t £ meshrb A 5
€ HhES %2 Zrnsty
(7 BRUE
Hul mesh® Eel4 (2R+12-1708 mesh
FolH FA meshd Fity BEHEER 2 —
200m, —100m, Om., -+100m, +200m LIE %
2] -2 meshel HESE RS oA 5717 #4L4
7 el & BEERR-FRE @ 25fEe] BMEE
EYRC- R s Ao
(8) HhrH BRE
Lo BKEESE FTo Maste] EREEdY &
HErHE R meshE #HI EHF A%
mesholl 4 d.(. meshe] Fi5 EkEERg 7o

) %4 Mesh
% lo] % o) 7/// X} 4 Mesh
o] @ FAEEoE
R(=2i7 <l¢]
mesh
R 1 2 3 R
Meshs] 4+ 9 25 49 2R+1:?
4 Meshe] 4 8 16 24 8R

Fig. 4. Conceptual diagrams for topographical parameter calculation.
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Table 3. Primary topographical data for the 1 km®-grid meshes where the weather data were obtained.

STATION X Y z CODI AVAL(5) ELDI(1) LDR(5) AVGI(1)
CHEJU v 37 3.8 1.0 45.5 40.4 55 14.8
SOGWIPO 39 7 41.1 1.4 89.3 34.6 63 35.1
SONGSAN 71 30 17.0 2.2 30.8 18.4 66 16.0
KOSAN A V) 14.6 1.0 24.3 4.5 78 10.8
ORDSTN 24 30 136.8 5.0 178.5 73.1 90 58.4
EXPSTN 3B 31 206.3 7.0 262.4 74.2 100 51.1
ISIDORE 17 18 348.7 10.6 306.4 33.9 100 27.6
KWANGPNG 22 16 495.6 10.2 463.3 76.5 100 68.1
COLLEGE 40 28 495.6 10.2 530.0 93.4 100 84.5
KONAENG 32 25 703.6 11.4 747.6 295.3 100 21.6
SONGPAN 4 22 768.0 13.6 692.9 97.6 100 62.9
P1100 29 19 1040.2 13.6 884.5 66.3 100 70.2
LIVESTOK 3229 309.7 7.6 366.1 105.7 100 71.2
HAWON 29 8 106.1 3.0 164.3 66.2 75 55.7
RANCH 28 14 616.3 8.5 579.4 133.8 100 104.7
WOOSUNG 29 16  857.0 10.8 770.5 129.9 100 100.8
YONGSIL 33 18 1276.6 13.2 1044.2 322.6 100 193.6
P1700 35 20 1705.0 14.9 1108.6 115.8 100 104.7
ORIMOK 32 23 950.9 13.3 252.4 555.4 100 81.2
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Fig. 5. Monthly average pattern of daily minimum
temperature for February expressed on 1
km? mesh grid scale.
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Fig. 7. Monthly average pattern of daily mean
temperature for May expressed on lkm?
mesh grid scale.
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