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Table 1 Prediction of soil temperature regime at the three test sites using the interpolation method

ASTRIGR BE B 4 7k T ] AR 50em ik n
- SR
. Soil temperature of different depth ( °C ) Observation Soil temperature
i Soil
time of soil by the
Site ) ) temperature
Ocm Sem 10cm 15¢m 20cm 80cm temperature interpolation .
regime
(a) method ( °C )
St 17.2 17.2 17.3 17.3 17.3 17.5 27 17.6 pr8d
Guiyang Thermic
#X 17.6 16.9 16.9 17.0 16.9 17.6 22 17.6 Ptk
Zunyi Thermic
By 15.7 15.5 15.6 15.6 15.6 16.4 22 16.2 Pt
Bijie Thermic
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Table 2 Soil temperature regimes at the meteorological stations in Guizhou relative to estimation method ( °C )

K Wi LHiRE S R 2 EAR élﬂ%fi %Jllﬁ%ﬁs Tiﬁlr’%%};zﬂ’ ;%“}H R G Klﬁ]}a‘%:i?ijt
Region Weafher D[N D IS R RN BRI I A5 2 205 B g 4k ol WD (0.05, {E"ﬁﬁf?k%?ﬂ]
station @® ) E®  MEG ISR G 6)S BEHS®
4 X Zunyi 1 16.9 17.4 17.4 17.9 17.1 16.6 P 0.8 0.7
Aok 19.6 19.9 19.6 19.1 20.9 20.8 P 1.3 0.9
173 17.8 18.0 17.9 18.2 17.4 17.0 Pk 0.8 0.5
551 17.3 17.3 17.3 18.2 17.1 16.7 Hopt 0.9 0.9
Pk
K 15.0 14.9 15.3 17.1 16.2 15.9 i) 1.5 1.4
Hl e 17.0 16.5 16.6 17.8 16.7 16.5 ok 0.9 0.9
R 17.4 17.0 17.1 18.5 17.4 16.9 bk 1.1 1.1
211 16.9 16.8 16.9 18.1 17.1 16.8 ok 0.9 1.0
= 17.6 18.4 18.3 18.2 16.9 16.6 o 1.4 0.7
TR 16.4 16.7 16.8 18.5 17.3 16.7 P 1.4 1.4
i S 16.9 17.0 17.1 18.4 16.7 16.4 Hopk 1.3 1.3
i SCE 16.6 16.4 16.6 18.2 17.2 16.9 Pk 1.2 1.2
RR 18.1 18.3 18.2 19.4 18.4 18.0 Pk 0.9 1.0
Bl i) 19.3 19.3 19.1 19.7 18.7 18.7 Hopk 0.7 0.6
Tongren T 17.5 17.7 17.7 19.4 18.2 17.9 Fr.¥5 1.3 1.3
Fabk 17.9 18.1 18.0 19.1 18.4 18.2 Pk 0.8 0.8
EYT 18.2 18.6 18.5 19.1 18.0 17.8 Hopt 0.9 0.7
Jii¥ea) 18.9 19.0 18.8 18.5 17.8 17.6 ok 1.1 0.6
BEsL 19.1 19.2 19.0 19.4 18.5 18.3 Pk 0.8 0.5
M~ 18.8 18.7 18.5 19.7 18.3 18.3 Pk 1.0 1.0
FANE] 18.1 18.0 17.9 19.5 18.2 18.1 Hopt 1.1 1.2
Falig 18.5 18.6 18.5 19.4 18.3 18.1 Hopk 0.8 0.8
#7153 15.2 15.5 18.4 15.4 15.1 Pk 2.3 2.6
T 18.0 18.2 18.1 19.8 18.4 18.3 Pk 1.2 1.3
Ee i Bijie & 16.5 16.9 17.0 18.4 17.9 17.7 ok 1.3 1.0
Eeqy 15.6 14.6 15.0 17.1 15.9 14.7 At 1.7 1.6
i) "
vE
Ky 14.3 13.6 14.1 16.8 14.8 13.6 (;f:rik) .22 2.3
= 15.4 15.2 15.5 17.2 16.4 15.2 ok 1.5 1.4
5y 16.3 15.6 15.9 17.9 16.7 16.4 Pk 1.5 1.4
BT 13.2 12.3 13.0 15.7 13.4 12.3 (;E;E) .23 2.4
PWYE 16.0 15.5 15.8 17.6 16.4 15.2 P 1.5 1.5
L 16.2 15.9 16.1 18.0 16.8 16.5 Pk 1.4 1.4
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o~ w4 yﬁ‘lﬁ R EEW é@[?ﬁf@f %}lléééé% T:Iﬂ?ﬁ?&ﬁ@%d‘l\l B G Klﬁlﬁﬂ?fiﬁ
Region Wea%her e Ahoy (@ WUEAGS MmN BRI 4 4 45 BT ol WRD (0.05, {Efﬁﬁ?k%ﬁj
station @® ® fim® ARG IEE X 6)S eSO
L F N I 17.8 18.0 17.9 19.8 18.5 18.4 ok 1.3 1.4
Southeast 183 182 18.1 19.8 18.4 18.2 ek 1.2 1.3
of Guizhou
Province 5 18.4 18.2 18.1 19.6 18.4 18.1 Pk 1.0 1.1
BOEIHM 175 17.5 17.5 19.3 17.9 17.5 Hopk 1.3 1.4
= 17.1 16.7 16.8 19.5 17.5 17.2 Hopk 1.9 2.0
K 18.3 17.9 17.9 20.0 18.2 18.0 P 1.5 1.6
O 16.5 16.5 16.6 19.0 17.1 16.9 Pk 1.8 1.9
‘I 17.3 17.5 17.5 19.6 17.9 17.5 P 1.6 1.7
3 Bt 18.2 18.2 18.1 20.3 18.6 18.5 Pk 1.5 1.7
PLESIL 163 16.3 16.5 19.0 17.0 16.7 Pk 1.9 2.0
L 18.0 17.5 17.5 19.5 17.8 17.3 Pk 1.5 1.6
JRYL 15.9 16.3 16.5 18.9 16.9 16.6 ok 1.9 2.1
CiM) 18.1 18.5 18.4 20.1 18.5 18.3 Pk 1.3 1.5
& 17.0 17.2 17.6 — — — ok — —
B 17.2 17.4 17.4 20.1 17.7 17.4 Pk 2.0 2.2
P8 16.7 16.5 16.6 19.2 17.0 16.7 HopE 1.9 2.1
WL 20.0 19.9 19.6 21.0 19.8 19.8 P 0.9 1.0
ML 19.9 20.2 19.8 21.3 19.9 19.9 s 1.0 1.1
ZMiAnshun 30 16.5 15.9 16.1 18.3 16.8 16.5 Pl 1.6 1.6
W 17.3 16.9 17.0 18.4 17.3 17.0 ok 1.0 1.1
4 It 16.2 15.8 16.0 18.1 16.5 16.2 Pk 1.5 1.6
BT 17.2 16.8 16.9 18.5 17.3 17.0 Phops: 1.1 1.2
Kol 18.3 18.0 17.9 19.1 18.5 18.2 Fres 0.8 0.8
E PN 17.1 17.1 17.2 19.0 17.8 17.5 Pk 1.3 1.4
W Sie 15.6 15.4 15.7 18.2 16.1 15.9 Hopk 1.9 2.1
South of R 16.2 16.1 16.3 18.9 17.2 16.9 b 1.9 2.0
Guizhou
Province BE 16.4 16.8 16.9 18.7 16.9 16.7 Pk 1.5 1.6
Je 16.8 16.6 17.0 — — — bt — —
#B2 17.4 17.7 17.7 19.6 18.1 17.6 P 1.5 1.6
Bk 17.4 17.6 17.6 19.2 18.1 17.8 Hopk 1.2 1.3
i 16.6 16.9 17.0 19.0 17.6 17.4 Pk 1.6 1.6
=#p 20.0 19.8 19.5 20.5 19.5 19.3 Pk 0.8 0.7
il 16.7 16.8 16.9 19.4 17.3 17.0 ek 1.9 2.1
- 18.9 18.8 18.6 19.9 18.7 18.1 ok 1.1 1.1
P
2 ) 22.2 21.4 20.9 21.0 20.9 20.7 =3 1.0 1.0
)¢
ik 19.9 20.1 19.7 21.0 20.0 19.8 o 0.9 0.9
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WX 3k 44 + i R 4 [E A %Elf%fﬁ %Jlléééé% T\\Iﬁ?ﬁi‘&{ﬁ@ﬁd-ﬂ T G Ilﬁjﬁﬂ‘:‘%jﬁ
Region Weat'her FEAN G ) AR WAk Il ) BRIl 44 2 26 B ik ] D (0.05‘, {E%ﬁﬁ?{:%ﬂ]
station @ @ ’ﬁfﬁ@ ’ﬁ#ﬁ@ Uﬂ’fﬁﬁ@ 6) S ﬁ%ﬁ@
jigLE| 524 16.8 16.5 17.3 18.5 17.0 16.7 ok 1.3 1.4
Guiyang gLE| 17.3 17.1 17.1 18.6 17.2 16.9 P 1.1 1.2
pIALS 16.7 16.7 16.8 18.7 17.2 16.9 bk 1.4 1.5
o 16.3 16.2 16.4 18.4 17.1 16.8 Pk 1.5 1.5
Erds
JEBH 14.4 14.6 15.0 17.6 15.3 15.0 X .21 2.3
()
&3¢ 15.8 15.4 15.7 18.0 16.3 16.0 ok 1.7 1.8
T 15.5 15.9 16.1 18.2 16.5 16.2 Pk 1.7 1.8
e Vi vEL |
Lil;i:;ui Kk 15.1 14.1 14.6 16.9 15.2 14.1 (;;“E) 1.9 1.9
NE 16.5 16.3 16.5 18.2 17.1 16.0 ok 1.4 1.4
=Y 17.3 17.0 17.1 18.1 17.2 16.3 ok 1.1 0.9
L] i e 16.0 15.8 16.0 18.0 16.5 15.6 fra%es 1.6 1.7
Southwest ez 15.9 15.5 15.8 17.8 16.3 15.3 Pk 1.6 1.7
of Guizhou  yz4- 17.1 17.0 17.1 18.7 17.7 17.4 b 1.2 1.2
Province [iEs 18.3 18.4 18.3 19.6 19.0 18.7 bt 0.9 0.9
R 21.3 20.8 20.4 20.8 21.0 20.7 fra%es 0.5 0.5
L 17.2 16.9 17.0 18.9 17.5 17.2 fra%is 1.3 1.5
ML 18.6 18.5 18.4 19.2 18.5 18.2 fra%is 0.6 0.6
= 20.8 20.2 19.8 21.0 21.4 21.0 fra%is 1.1 0.7

regression estimationof China; (@Estimation using regressionof latitude and altitude; (® Estimation using regressionoflongitude,

(MDirect estimation based on soil temperature; @Newhall model-based estimation; @ National air temperature-based

latitude

and altitude of Guizhou Province; © Regression estimation based on longitude, latitude and altitude of the regions different in altitude in

GuizhouProvince; @ Soil temperature regime; @ Difference between the maximum and the average; a: Thermic; b: Thermic ( Mesic )

C:

Mesic ( Thermic ) d: Thermic ( Hyperthermic )
3 1 ®

XoF 2 2 FPUAS [R) T 9 A BA 1) % i e I R AT
FERIAT AL, A% PLAR TR B8 I FEEG (0.05, 6)
=1.822, KIRLEHERM . R uh & R Ak
{E A3 BB R AR, H43 M BUEYI R A 4 E 4
JEWEP IR, UARH 4 [ A R R A A
ERL G HA T A A R REOR, WA ARE
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Table 3 Soil temperature regime at various county—level meteorological stations in Guizhou

g AR B

Soil temperature regime

b X Region

Hi 5 Location

IREMesic EeTiBijie BT Ky
7538 7K Liupanshui K3
¥ X Zunyi 3k
$tBHGuiyang TFBH*
P Thermic 4 Y Zunyi BE SRR IR SN IKE L MRE . R . SR (O TETE L .
Hi{~Tongren LA RTINS NN /A% 7/ SN =1 A NN 5.2 IS0 7 SN I oY R S o TR 57
Ee 7 Bijie E NI SR N 3 (TN A
AR WiSoutheast of  AIL . FHIE . M. WOFIHIM . SEL M. EF. GV BB PLE L bl Bl
Guizhou Province HORRIL. S0 BOF . PR PR T
22 Anshun S M I, BT RIS B R
4 EFSouth of - - o
Cotirhon Provinee B R S ABAL. BUKL KB, AR Al SFEE. S P
B Guiyang 53 BRI IR B TR B30, T
75 #%7K Liupanshui Kls . ANk R
WV
Southwest of WRE . W, 2T pTE L BB DR N
Guizhou Province
 HE Hyperthermic ¥ South of

Guizhou Province

& i) *

T bR B S AT A HERR R AL AT R E SR R DL A9 7T BE Note :

other corresponding soil temperature regimes

The mark * indicates the location may possibly have some
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Soil Temperature Regime in Guizhou Province Relative to Assessment Method

LU Xiaohui' DONG Yubo' TU Chenglong’
(1 School of Geographic and Environmental Sciences, Guizhou Normal University, Guiyang 550001, China )

(2 Institute of Geochemistry Chinese Academy of Sciences, Guiyang 550002, China )

Abstract Soil temperature regime refers generally to soil temperature at 50 cm (T50 ) in soil depth
or at the interface between lithic or paralithic substance and soil in soil profiles thinner than 50 em. It
is an important parameter charactering soil properties and a diagnostic feature and basis in modern soil
classification systems for dividing soil classification units. However, so far none of the existing observatory
stations is capable of providing observatory data all by itself sufficient for dividing attributes of soil
temperature. Fortunately, as soil temperature at any observatory station is closely related to geographic
position ( coordinates, altitude, etc.) , meteorological conditions and some other environmental elements
of the locality the station sits in, some researchers have built up several models by making use of these
obtainable environmental indexes for assessing soil temperature regime. Currently the following five methods
are commonly used in researches on soil temperature regime in China: “Soil temperature interpolation
method” , “Direct estimation method” , “Newhall model-based estimation” , “National air temperature-
based regression estimation” and “Coordinates and elevation-based regression estimation” . These methods
have been extensively applied to researches on soil temperature regime in various regions of the country with
some good results. However, little has been reported on the work In GuizhouProvince. In this paper, based
on the ground climatic data ( 1951/71 ~ 1980 ) pooled from 86 meteorological observatory stations all over
Guizhou Province, the five methods were either used directly or modified in the light of the actual situation in
Guizhou. With the soil temperature interpolation method, T50 is deduced from the soil temperatures measured
at 40 cm and 80 em in depth, with interpolation, namely, mean annual T50 =mean annual soil temperature
at 40cm+ [ mean annual soil temperature at 80 ¢cm-mean annual soil temperature at 40 cm ] /4. With the
direct estimation method, the mean annual soil temperature at 20 ¢m in depth is deemed as T50. With the
Newhall simulation model method, some modification has been made of the model in the light of the close
relationship between soil temperature and air temperature in Guizhou, like assuming that the mean annual
T50 is 1.8 C higher than the mean annual air temperature. The air temperature-based regression estimation
method is developed by Feng Xueming, using the mean annual air temperatures of 150 meteorological stations
scattered in 30 provinces of China as (x) and mean annual T50 (y) namely y=2.900 1+0.951 3x (r=0.9889) .
On the basis of the Feng Xueming method, a multiple regression equation is put forward and used to
reflect the influence of latitude (x,) and elevation (x,) besides the air temperature, namely y=40.25-
0.716 6x,-0.002 389x, ( #¥=0.9515) . Direct use of the coordinates—based regression estimation method may
have some deviation. It is, therefore, modified into y=132.979-0.54 x latitude (x,) -0.005 x elevation

(x,) =0.9 x longitude (x;) (r=0.910) . In the end, in view of the special terrains of Guizhou, a series
of regression estimation models are established to fit regions different in elevation, namely, for regions
< 800m in elevation, the model of y=129.57-0.551x,-0.006x,-0.864x; ( ¥=0.910 ) is used; for regions
between 800 m and 1 400 m in elevation, the model of y=133.693-0.514x,-0.005x,-0.916x; ( r=0.864 ) is;

and for regions above 1 400 m in elevation, the model of y=141.454-0.724x,-0.005x,-0.945x; ( r=0.976 )
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is, separately. Results show that the five methods, some of which have been modified, may yield basically
similar estimations, which indicates that they are all applicable to estimation of soil temperature regimes
in Guizhou. But for regions lacking sufficient soil or air temperature data the method of longitude-latitude—
elevation based regression estimation method is more commonly used. The soil temperature regimes in Guizhou
can be sorted into three categories: hyperthermic, thermic and mesic; Guizhou has 80 counties (cities ) in
the category of thermic temperature regime; Weining and Dafang of Bijie in the category of mesic temperature
regime; and four counties in between the two categories, like Shuicheng, Kaiyang and Xishui counties
where both mesic and thermic temperature regimes exist, and Luodian where both thermic and hyperthermic
temperature regimes do. Besides, when temperature regime is used as diagnostic feature in soil classification
in Guizhou, attention should be paid to the fact that the meteorological stations may represent most of the
areas under the influence of the atmosphere, but not the maintain areas where variations along vertical zones
and microrelieves exist. As two categories of soil temperature regimes exist in Shuicheng, Kaiyang, Xishui
and Luodian counties, it is essential to take into account soil forming environmental conditions, especially
topographic conditions, in applying the methods to estimation of soil temperature regimes.

Key words Soil temperature; Estimation methods; Guizhou Province; Soil taxonomy

(RERIE: AFHE)
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