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Visualization of Local Climates Based on Geospatial Climatology
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ABSTRACT

The spatial resolution of local weather and climate information for agronomic practices exceeds the
current weather service scale. To supplement the insufficient spatial resolution of official forecasts and
observations, gridded climate data are frequently generated. Most ecological models can be run using
gridded climate data to produce ecosystem responses at landscape scales. In this lecture, state of the
art techniques derived from geospatial climatology, which can generate gridded climate data by
spatially interpolating point observations at synoptic weather stations, will be introduced. Removal of
the urban effects embedded in the interpolated surfaces of daily minimum temperature, incorporation
of local geographic potential for cold air accumulation into the minimum temperature interpolation
scheme, and solar irradiance correction for daytime hourly temperature estimation are presented.
Some experiences obtained from their application to real landscapes will be described.

Key words : Local climate, Spatial interpolation, Geospatial climatology, Topography, Cold air drainage,
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Fig. 1. Time and space scales for various atmospheric phe-
nomena, The shaded area represents the characteristic
domain of boundary layer features.
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Fig. 2. Schematic representation of troposphere, planetary boundary layer, and surface layer over various land surfaces.
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Fig. 3. Hypothetical profiles of minimum temperatures
caused by the nocturnal radiative cooling.
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Fig. 4. Schematics for computation of flow direction and accumulation from a digital elevation model.

FEHE7IedoM A8 2 ¢/l XHel HOBOE,
7] Aol AWSE MA|BIAIL, Yo dTAol AWS
1 7N4&, A& el 87 AXe| HOBOE A3l
+F3IAMTHFig. 5).

712 BEA digl W R dEE SR, 7IE
FAPH @ ERA IDSW)l| o3t HA7e =49
A2 FHHFE B AP =23 1), BrEF o)
3 7|esPEe WREFARE ) AR 3
el A8l viEshs Aoz =)

2o AN HAF 7VIEER AFTEEHE
thE 0|83l ozt AAE BSAEE BEAEl 2
HaEss FL3 & 5 Ut wepA mjaExHe
A7 793 V18] A= RA-IDSWol| &J3t F

Fig. 5. Locator map for the Manji study area with locations
of 8 micro-loggers for model development (circle) and 6
micro-loggers for the model validation (triangle).
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Fig. 6. A cold-air accumulation pattern over the study area
represented by the flow direction and accumulation calcu-
lated from a 10m digital elevation model with 5 cell-radius
smoothing.
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Fig. 7. Map of the study area with the location of 2 synoptic weather stations operated by Korea Meteorological Administra-
tion, Cheolwon and Dongducheon(left). The study area, which is one of the 840 standard hydrologic unit(HU) in South
Korea, is subdivided into several small catchments(SHU) for calculating flow accumulation potential of 4 temperature mea-

surement sites(right).
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Fig. 8. A schematic description of the cell-based calcula-
tion and smoothing for the cold-air accumulation potential.
Smoothing is done for the flow accumulation values of sur-
rounding cells falling in the circle of 75-m radius from the
center of the 30-m grid cell.
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Fig. 9. Goodness of fit for the minimum temperature esti-
mated by the potential cold-air accumulation(PCA) and the
conventional elevation correction(ELEV). Selected data at
Oksan site for days with minimum temperature below 5°C
in spring 2004.
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Fig. 10. Locations of 3 regions where the solar - thermal
relationship was derived. Major land cover type for each
region is rice paddy for Pyungchang, apple orchards for
Bonghwa, and grasslands for Cheju.
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Fig. 11. Effects of solar irradiance difference at any two
locations on the corresponding temperature difference in
winter(December through February, top), in spring(March
through May, middle), and in the summer season(June
through August, bottom). Symbols represent rice paddy (L1),
orchards ( X ), and grasslands ( A ).
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Fig. 12, Map of the Manji study area with the locations of 8
HOBQO sites for the model validation.
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Fig. 13. Temperature difference between any pair of 8 validation sites estimated by solar irradiance - corrected(left) and con-
ventional lapse rate - corrected(right) interpolation in the Manji area for randomly selected 90 days. Estimated differences are

plotted against observed difference.



Yun: Visualization of Local Climates Based on Geospatial Climatology 285

zked], TR AdagAl Filsle =
aaFel F8E Yeixe A - 29 ATE BH
THo] opd TRIARQ] AR TR widlele Fgo]
gzt o] Y-S 8l et AL AR A
25t A=) ARAEEA7E], B4, A, 24, &
A, YA, £9¢ 30mx30me) FHE 2z G2
70t AR AR T mAA Y YRR =
At A2 ARl o8 FAAY, GRS,
52 5 SAIEHENE ST 4 Qe Agvke
3P Al ABHNE=ZRE HEEFAS AR
= AT FE390T thedlle FAHeR
FE AFEE A MSEHA 9} 6l FIA) &4t
=40 Ui, HiA, 1, B9, a8a Al - 7Y QI
AARE T8k PHGAFRAA 2AgH A - 7 A
TYFAAZ SR It ohaell A7t
A 95 9 YHFAFARAEE FHATNL ST
Al - B E3EE AZEA] HA(30m x 30m)yS:
TREES The, Al - QITRE SIE AR I =2
o] A7 g4 it 7 Hi A, & AR
ATEE"E A] - EE AR AR ER”
= ZF AR 1] gE Zeth o] AERp
5 o] Al FATFIAEE FHAIL Al 34
T e H9EQ “ARJITER” & Fll
Fo2H Fhixore] A4 A7 B¥EE  ‘oxg’
o= npo] YA o] UAE QAFEEEE
A, 2K, B, 34 BE, B4 ¢ =AY
YilA] 5= AlLlskar AAl Algo] AL e A9S
tidoR BIITE 30m X4 BARZ YERE Ao)
ot ALHANE $J3] ol T 4 oi¥e &
OJA] 90m x 90m HAZ HE3}TL 0|5 T LY
(digital population model, DPM)°|2} B3t L
A7 DPM 3§+ A A Ao 51087K4] Q7S 3
£ Ao veh o= HF 0.2 (1km* KA 6
Tk el o2, 1% oE FHR|YGo] o7
gj3d Aolot.

A, EA AT SR TRt ohe)
H gdEe] Q17 ofiME Fe B=t) 7l
22k 7S BT} YAI%E & Shie] Halo] o
2 o] FSAE Eed 4 Hiepd 8 Halo) o)
A A7Ve GAEEAE dEths 1S aeisior 3t
e e g FHYAE] JEe Fex] ¥E

3] 9EA A ek mebA 4 (129 T Pe

> o

o =

DPM AA7F ozt B 500m, 1,500m, 2,500m,
3,500m 2 5,000m °Je] DPME 3+ ghog o
Akl ol57 BAEHETZIY] BAE S8
49 DPME ¥HE  500m, 1,500m, 2,500m,
3,500m 2 5,000m= 237} H¥3}(smoothing) & 7
T LAEZY FAY AL FoAle A
o 1 go] FHEE e & 5 UthFig. 14).
VA &g 56l BE7VEEA 719 AR
20E Al #FA7F I3 Fado I5HDPM)
E WEE iy a3l ol “AAIRJITE A
Stk olF ATARE o83l IDSW Wil <3l
TPIRITFAEE GA) vgE g AT serl 718
TE2 $1A) 719 UHR] 3170 Aol s 9
Ae] 7PRJITE ¢aL o]E9] AAIJITE DPMOZH
B FE3l 1 ApolE |ITREAPE 153l 7]
ol WS BV )T ZHE 197195 2000
W7ER] se7) AellA] BEE Hde] € o FHAPY)
275 38l o)8 = 257040 AEE o] 83|
o IDSW 2 3 x=RA IDSW U4bHoE Jat A
Ho] Y F471L-8 250m =R AXlsiact. v
HR] 37H 7S X9 FAls T8k $47)
25 FE3 US, o Yol HAR ASH Ve
B Hx, & FHAE ARIAC FHAE
WA AN S AAA FAANS =EIIT
ojef ZHWTE AR AT A= AAUeEEA,
TRRGEe] aEh 22 B, & 7PRIFT AET
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Fig. 15. (a) Seasonal variation in the coefficient of determi-
nation (r2) for the regression equations with different
smoothing. The (b) slope of regression coefficient and the
(c) x-axis intercept for the regression equation with the 2.5-
km smoothing radius.
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Fig. 16. Seasonal change in (a) MAE and 9b) RMSE of the
estimated temperature by the DPM-based urban heat island
effect model. Results of existing methods (a simple IDSW
and the elevation-effect corrected IDSW) are shown for
comparison.
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Fig. 17. Daily accumulated evapotranspiration for the study area of 6 by 6km at a 30m resolution on 31 July 2003. Right
panel is the same data superimposed with the 3-dimensional terrain of the study area. Flux tower locations are represented by

vertical red lines.
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