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DEM interpolation method of climatic regionalization for highway
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Abstract: The precision of temperature interpolation method has a great influence on climatic
regionalization for highway. Based on the case study of Tianshan mountains area, the relationship
between temperature and longitude, latitude, altitude was analyzed by using temperature data of
52 meteorological stations in and around Tianshan mountains areas from 1971 to 2000. Besides, a
comprehensive interpolation method was proposed by introducing residual based on DEM (digital
elevation model), and its effect and precision were compared with that of inverse distance
weighing method, ordinary Kriging method, and general interpolation method based on DEM.
Taking all of these for basis, the temperature distributions resulting from the four methods were
divided and the results were analyzed. The results show that: the higher interpolation precision
is, the gained temperature distribution is closer to the actual temperature distribution; the two

interpolation methods based on DEM with its double precision than that of inverse distance
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weighing method and ordinary Kriging method are more suitable for the need of highway climatic

regionalization in complex terrains, and in contrast, the comprehensive interpolation method has

an over 10% higher precision than general interpolation method, which shows certain superiority

when the data of highway climatic regionalization is limited. 1 tab, 5 figs, 20 refs.
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Fig. 2 Operation process of general interpolation method based on DEM
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Tab.1 Accuracy comparison of different interpolation methods
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Fig. 5 Temperature division of different interpolation methods

4 25 A RIS B A

AR b X 45 A3 4 30 AR SRR T
4 Py e CHP . IDW 3t %38 Kriging 3. % F DEM
() — AR (i J7 15 FH T DEM (9 25 G 46 {5 120 i 17
(A 50 047 (15 20 09 I BE 43 A DL Rl B DX R
HEAT T 43 AT RS R RORS BE AT T B

(2) X F i BE AR {H 17T 35 - IDW 32 Fl 53l Kriging
12 B ERAE S O TR B (H A 25 1B R IR X 1L XS
MBS R SRR . T DEM B4 {8 5 ¥ 78 45
H BT A RE VLR EE U IR I RO IR B A s e DR T
Jov %%EJB@ﬂﬁﬁz\iﬁ»umﬁi*ﬁ&“»%B@iﬁﬁt?
IDW k& FiE- 38 Kriging 743X 28 B 4246 (8 7 1 .

(3 BREEJE 405 B A HR A I8 A5 AR 22 52 Wl il J3E 114
2 e 2T DEM B — 8 {8 7 6 2k il L 51 A
B ZE A P DAAE — i R B b 42 i B AU B A 3 o
Ry G B IR BE 43 A

(A% 4 Fldgli (B 5 75 45 3 0% I B2 43 A1 42 B [w)
(4 53 DX IR AEA T 43 DX 45 SR 40 A 45 2% 28 W 4 (i 1) K
JEE BT , DX A 7 S 1R 25 BOK . SR IDW 3 3 5
Kriging 35 #EA T4 (8 14 I B2 DX R AT 1L b DX 1 3
R 220 8K 78 DEM 4 {8 J7 v6 B Al E A5 2 19 IR
JE X A0 i % AR 47 Ml B e R 1L M DX A I RS AT
W B R A7 1L AR ORG B8 0T DX R T 8 T A T A B
AR

(5) 5 2\ B S X R R AR 22, 248 i 43 X
PRV A A A R IR T 5 3 0 R BSR40 A B A
T 5 (R 2, O 76 BL SE Al 1 4k 22 L % F DEM

Sk

References:

(1]

(2]

[3]

(4]

BT E R E R BT A LSS 1 T E A
PR RILT]. K2R E2 M B AR, 2009, 29
(1) :45-49.

LI Chao, XU Jin-liang, YANG Hong-zhi. Climatic
zoning for highway construction in China based on
spatial variability theory [J]. Journal of Chang’an U-
niversity : Natural Science Edition,2009,29(1) :45-49.
(in Chinese)

B sE, EFN. hEA BB R %] b T
AP K227 4%, 2009,35(1) : 89-95.

MIAO Ying-hao, WANG Bing-gang. China climatic
regionalization for highway[J]. Journal of Beijing U-
niversity of Technology,2009,35(1):89-95. (in Chi-
nese)

AL PEALH XA e B R S5 DX R B H X 37 B 6 R
I AR bR AE 9 5 A S LD K. H K AC G
B, 2003.

CUI Bo-en. Research on natural climatic zoning of the
northwest highway and its impact of technical stand-
ards for road construction materials[ D]. Chongqing:
Chongqing Jiaotong University,2003. (in Chinese)
EIR P4 R B IR 2 B A X R B T
FAPE 23 B [T, DU B TR 2 2 4, 2010, 32 (24)
90-93.



% 3

# #

WA AB AR R X 69 DEM 42 64648 % 33

[8]

L9]

(10]

[11]

(12]

[13]

NIU Yu-xin, XU Jin-liang, YUAN Chun-jian . Ana-
lyze of the availability of highway climatic zoning data
of Shandong Province[J]. Journal of Wuhan Universi-
ty of Technology,2010,32(24):90-93. (in Chinese)
Daly C. Guidelines for assessing the suitability of spa-
tial climate data sets[J]. International Journal of Cli-
matology2006,26(6) : 707-721.

Nalder T A, Wei R W. Spatial interpolation of climatic
normals: test of a new method in the Canadian boreal
forest [ J ]. Agricultural and Forest Meterorology,
1998,92(4) :211-225.

ZOGBEEM. S B R0 R I 25 G
7 LT ] w5 55 2003,22(6) :565-573.

LI Xin, CHENG Guo-dong, LU Ling. Comparison
study of spatial interpolation methods of air tempera-
ture over Qinghai-Xizang plateau[ J . Plateau Meteor-
ology,2003,22(6) :565-573. (in Chinese)

Dodson R, Marks D. Daily air temperature interpola-
ted at high spatial resolution over a large mountainous
region[ J]. Climate Research,1997,8(1) :1-20.
Robeson S M, Janis M J. Comparison of temporal and
unresolved spatial variability in multiyear time-avera-
ges of air temperature[ J]. Climate Research,1998,10
(1) .:15-26.

JBU S+ 2 P W TR R A A AL A LA B [
[J]. K4 B4 .2004,32(5) :352-356.

LIAO Shun-bao, LI Ze-hui. Some practical problems
related to rasterization of air temperaturel J]. Meteor-
ology Science and Technology,2004,32(5) :352-356.
(in Chinese)

& ZEL PN B P E 1961 ~2000 4] -2
SRS (A B 7 s 5 S ) 4 A L] AR A B 8%, 2006,
15(1):109-115.

LI Jun, YOU Song-cai, HUANG Jing-feng. Spatial in-
terpolation method and spatial distribution character-
istics of monthly mean temperature in China during
1961-2000 [ J ]. Ecology and Environment, 2006, 15
(1):109-114. (in Chinese)

& WL EREN. S B A E NIRRT Bk
Bh2f 3k ,2000,15(3) : 260-265.

LI Xin, CHENG Guo-dong, LU Ling. Comparison of
spatial interpolation methods[J]. Advance in Earth
Sciences,2000,15(3) :260-265. (in Chinese)

Husar R B, Falke S R. Uncertainty in the spatial in-

terpolation of PM10 monitoring data in Southern Cali-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

forniaCEB/OL]J. http://capita. wustl. edu/CAPITA/
CapitaReports/Calnterp/CaINTERP. HTML, 1997-
03-03/1999-10-25.

S B3 . BT gt o Bg 5 Or LML e
AU U5 RCEE 5 1990.

HOU Jing-ru, HUANG Jing-xian. The theories and
methods of geostatistics| M ]. Beijing: Geological Pub-
lishing House,1990. (in Chinese)

BEZ . R BERE MRS F TR R
U L R R LT, 3t BR L 2 5 PR B8 4. 2006, 28
(1):101-105.

LU Lian-hong, ZHANG Zheng, CHI Zhi-miao, et al.
Application and development of geostatistics in envi-
ronmental sciences| ] ]. Journal of Earth Sciences and
Environment,2006,28(1):101-105.

F A, v B M BT 2 IR BOR 3 SR B0 R R B vk
CMI. bt Al Tolk e . 1999.

WANG Jia-hua. Kriging geological mapping technolo-
gy: computer models and algorithms[ M |. Beijing: Pe-
troleum Industry Press,1999. (in Chinese)

Z Wbtk ArcGIS i JLFN 2 [a) P9 35 O I B
BT AR AR, 2007, 29(1) : 72-75.

QIN Tao,FU Zong-tang. Comparison of several space
interpolation method in ArcGIS[J]. Computing Tech-
niques for Geophysical and Geochemical Exploration,
2007,29(1) :72-75. (in Chinese)

WL, SR IE N . & 55, 8T DEM 1y b [ il
LA KR A (B I LT ] PR 2 4. 2004, 59 (3)
366-374.

PAN Yao-zhong, GONG Dao-yi, DENG Lei, et al.
Smart distance searching-based and DEM-informed
interpolation of surface air temperature in Chinal J].
Acta Geographica Sinica, 2004, 59 (3): 366-374. (in
Chinese)

g, PP L XK HE A EIML bt AR R
*t,1990.

WENG Du-ming, LUO Zhe-xian. Mountainous terrain
and climate[ M |. Beijing: Meteorological Press, 1990.
(in Chinese)

AR, 5 P8, S BT DEM B AR (E T 1%
T[], TR 4.2009,27(1)  11-17.

CAI Di-hua, GUO Ni, LI Chong-wei. Interpolation of
air temperature based on DEM over eastern region of
Gansu[ J]. Journal of Arid Meteorology,2009,27(1) ;
11-17. (in Chinese)



