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Table 1 Description of Koppen climate symbols and defining criteria
Tq=18 C
Af P4y =60 mm
A Aw Py <60 mm & Py, =(100 = MAP/25) mm
Am Py, <60 mm & P, <(100 - MAP/25) mm
MAP <10P,,
B Bs MAP=5P,,
Bw MAP <5P,,
Ty >10C &0 C<T, <18 C
Cs Py <40 mm & Py <P /3
¢ Cw Py <Py /10
Cf Cw Cf
Ty >10 C & Ty <O C
D Df Py Z P 110
D Pty <Py /10
Tp <10 C
E ET Ty =0 C
EF Ty <0 C
T T Py Py (4~9 ) Py
( 10 ~3 ) Psvu-,l wwel MAP ° P|h:
70% Py, =2( MAT +14) mm MAT ; T70%
P, =2MAT mm; Py, =2( MAT +7) mm
2
Table 2 Description of accumulated temperature climate symbols and defining criteria
=10 C ( )
I <1600 ~1700 C( <100 ) < -30<C < -48 C
11 1 600 ~1 700 ~3 100 ~3 400 C( 100 ~160 ) -30~ -10 C -48 ~ =30 C
11T 3 100 ~3 400 ~4 250 ~4 500 “C( 160 ~220 ) -10~0 C -30~ =20 C
v 4250 ~4 500 ~5 000 ~5 300 °C(220 ~240 ) 0~4<C -20~ -10 C
Vv 5000 ~5 300 ~6 500 °C(240 ~300 ) 4 ~10 C -10~ -5 <C
VI 6 500 ~8 000 “C(300 ~365 ) 10 ~15 C -5~2%C
VIl 8 000 ~9 000 C(365 ) 15~19 C 2~6 C
VIII 9 000 ~10 000 C(365 ) 19 ~26 C 5~20 C
X >10 000 C(365 ) >26 C >20 C
X <2000 C( <100 ) - -
( )
| <0.49
0.50 ~0.99
-2 1.00 ~1.49 .
X 1.50 ~199 R . .
2.00 ~3.99
-4 =4.00
850 hPa EASMI 2.5° ~20°N 70° 1 < 1 <
= — H (35°) - — H, (55°
~110°E 850 hPa SASMI, n ;:1 "( ) n )\2:'1 )‘( )
SWI : Rossby 1<
2 2 2008 I =, 2AH,
I=H, -H.. 1 35°~55°N 60° ~150°F
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Table 3 Correlation coefficients between climate zones and climatic indices

EASMI SASMI SWI EAWMI PSMI SSTA S0I NAOI

- 0.7616*** 0.3824*** 0.1141 -0. 3381**0 0.0239 -0.0291 0.2109

0.7616*** - 0.3862%** 0.2083** 0.0187 -0.0624  0.0993

4936*** 0.

0.3824*** (0.3862%** - 0. 0261 S900* * * 0.0679 -0.1262  0.0874

0.1141 0_.2983** 0.0_.0261 0 " 20.2404°  -0.2353  0.1277 -0.1087

-0.3381** , , -0.2404" - 0.103 -0.0317 -0.0534

0.0239 3.98?5;7* ’ (5)?3%;9* ’ -0.2353 0.103 - } "0.0829

- 0.9186* **

-0.0291 -0.0624 -0.1262  0.1277 -0.0317 s - -0.2497"

0.2109 0.0993 0.0874 -0.1087 -0.0534 8.%%29 -0.2497" -
4 0.0125 0.098 0.2287 0.3115**  -0.2544"  -0.214 0. 0505 0.2324
12 -0.1339 -0.079 -0.0416 -0.1655 -0.051 0.2389" -0.1517 -0.1234
13 0.1767 0.3177**  0.0854 0.3455** -0.2666" -0.0912 o 0.0807 -0.0891
1] -0.0294 -0.0267 -0.0271 0.2421" -0.1422 Jogs* 0.3079* * -0.1901
-2 -0.0766 -0.1355 -0.0806 -0.2271 0.1743 0.2722" -0.1767  0.1044
13 -0.3097** -0.3587** 0.1119 -0.0938 -0.0535 0. 0444 -0.0052 -0.0893
1114 0.2184 0.1719 -0.1691 -0.176 0.2729" 0.116 -0.0803  0.0899
X4 0. 1589 0.2464" 0.2485" 0.2679" -0.2259 -0.1198  0.02 0.2451
Cs -0.2205 -0.1922  0.0074 -0.2124  0.0722 -0.1627  0.1019 0.0504
Cw 0.0784 0.0521 -0.0316 -0.0715 0.0818 0.0558 o 0.0264 0.0127
Dw 0.1392 0.147 0.1639 0. 1699 -0.1833 AoUp** 0.4047***  -0.114
Bs -0.1753 -0.1675 0.1554 -0.11 -0.114 0.2046* * -0.1966 -0.0654
Bw 0.1011 -0.0013 -0.2679"  -0.3065%* 0.3484**  0.2313 -0.1353 -0.0227
ET -0.1193  0.018 -0.0283  0.3998*** -0.1192  0.0565 -0.1821 0.2431"

0.1 o 0.05 o 0.01
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34 Liu Huancai Duan Keqin. Effects of north Atlantic oscillation on

Changes of Climate Zones in the Transition Area of Three Natural Zones
during the Past 50 Years and Their Responses to Climate Change

Li Yu Zhu Gengrui

( College of Earth and Environmental Sciences Center for Hydrologic Cycle and Water
Resources in Arid Region Lanzhou University Lanzhou 730000 China)

Abstract. The transition area of three natural zones ( Eastern Monsoon Region Arid Region of Northwest Chi-
na Qinghai Tibet Plateau Region) is influenced by the Asian monsoon and middle latitude westerly circulation be—
cause of its special geographical position. And it is more sensitive to global climate change. The Koppen climate
classification which is widely used in the world and the accumulated temperature-dryness classification which is
usually used in China were used to study the climate zones and changes in the region of longitude 97.5° ~108°E
latitude 33° ~41.5°N from 1961 to 2010. The changing areas of each climate zone were compared to the East Asi—
an Summer Monsoon index the South Asian Summer Monsoon index the Summer Westerly index the East Asian
Winter Monsoon index the Plateau Summer Monsoon index the North Atlantic Oscillation index the Southern Os—
cillation index NINO3.4 index to explore the response of the transition area of three natural zones to each climate
system. According to the results this region will become wetter when the Summer Westerly or the East Asian Win—
ter Monsoon is relatively strong. When the East Asian Summer Monsoon or the South Asian Summer Monsoon be—
comes strong the climate in low altitude region of the study area will easily become drier and the climate in high
altitude region of the study area is easily to become wetter. When the Plateau Summer Monsoon is relatively strong
the climate in the study area will easily become drier. When the North Atlantic Oscillation is relatively strong the
study area will easily become wetter. And when the El Nifio is relatively strong or the Southern Oscillation is rela—
tively weak the study area will easily become drier. In general the moisture status of this region is mainly con—
trolled by the middle latitude westerly circulation. The enhancement of the Asian summer monsoon could increase
the precipitation in the southeast part of this regional but according to the degrees of dryness and the types of cli—
mate change in this paper warming effects could offset precipitation increasing and make the area drier. The transi—
tion area of three natural zones is influenced by multiple interactions of climate systems from East Asia. A single
climatic index such as air temperature or precipitation can not completely represent the regional features of cli—
mate change. As a result areas of climate zones can be used as an important index in the regional climate change
assessment.

Key words: Transition area of three natural areas; Climate change; Koppen climate classification; Accumula—

ted temperature-dryness; Responses.



