2015 10 23 10
Chinese Journal of Eco-Agriculture, Oct. 2015, 23(10): 1329-1338

DOI: 10.13930/j.cnki.cjea.150552

50

NER IHE FLE & i

( 730070)

FFHERERLAL 106 MR EU S0 FHTHAE. BARKERE BEHEERLLANEE, 2477
FHERER 1965 FURNAGETMMBUREREKER A EEKIMWAE TS, XA LM EEiT
77 3% . Thornthwaite Memorial & . ArcGIS fu SPSS H AR T HFH S E HF RN AMF AT K ERZE AL
B, B T ERERASOFAGEMNERL TR ENY I ERE AL EZAFTRABLETZHA
W, FREI: DLSOFEXR, FREFERABMEALE EA#H0.53 C-10a”'. 7.8 mm-10a™"), HAE
LABREE, B ik, TEHBEHE R THEES6ONI0a ) )FRBEEREKFTAR. BASE
FA#EO04 C-10a". 7.2 mm-10a7"), {2 H BB E FHASS h10a™"), H 5 A0 K8 EZ &K
MHHMEEAENEE, GREAMTEBHRTRERAVE, DFRGRERABETRENEAERE EARY
(136.7kghm™10a™"), X+ HEH W R T E, GRAEHLSL. FHELARLH. AREALHE THESS,
HEK. REHEERABAFBENETE LA, EOERRSHEEAMX, b, BARZYHERLKS
FREERKMAGAETBIRAKRENRE R, AR HAZ. A TH, A AAFERREERAGES#L
WA, IREZREROGEETERE T — R 7 Z WM.

TRER AL FR ALZET A£KkF AFHBH

: P467; S162.5+3 (A : 1671-3990(2015)10-1329-10

Influence of climate change on potential productivity of naked barley
in the Tibetan Plateau in the past 50 years

ZHAO Xueyan, WANG Weijun, WAN Wenyu, LI Hua

(College of Geographical and Environmental Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract This paper mainly analyzed climate trend during growth and crucial growth periods of naked barley in the Tibetan
Plateau from 1965 to 2013. The study used average temperature, precipitation, sunshine duration and other meteorological data
from 106 meteorological stations allocated in the Tibetan Plateau for the past 50 years. In the paper, tendency analysis,
Thornthwaite Memorial model, geographical information system (GIS), statistical product and service solution (SPSS)
techniques were used to analyze potential climate productivity of naked barley. Then the features of temporal and spatial
variations and the effects of climate change on the development and yield of naked barley as well as the effects of various
meteorological factors on the climate potential productivity of naked barley in the Tibetan Plateau in the past 50 years were
analyzed. The results showed, 1) there was an increasing trend in temperature (0.53 °C-10a™') and precipitation (7.8 mm-10a™")
in the Tibetan Plateau in the past 50 years. While temperature increased significantly, the increase in precipitation was not
significant. Also there was an obvious decrease in sunshine duration (16.9 h-10a™"). 2) While temperature (0.4 °C-10a™") and
precipitation (7.2 mm-10a™") increased during naked barley growth period in the Tibetan Plateau, sunshine duration (15 h-10a™")
significantly decreased during naked barley growing season. There was an obvious warming tendency in the northern zone of
the Tibetan Plateau, significant increase in precipitation in the central region of the Tibetan Plateau and then an obvious
decline in sunshine duration in the northeast part of the Tibetan Plateau. 3) Climate potential productivity of naked barley
increased in the Tibetan Plateau (136.7 kg-hm™>-10a™") from 1965 to 2013. The magnitude of increase was larger for the central
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region than for other regions of the Tibetan Plateau. However, there was a decreasing trend in climate potential productivity of
naked barley in the southeastern edge of the plateau, the northern part of Qaidam Basin in Qinghai Province and the
northwestern region of Tibet. 4) Precipitation and temperature had significantly positive correlation with climate potential
productivity of naked barley. Conversely, sunshine duration was negatively correlated with climate potential productivity of
naked barley. Precipitation was the most critical factor affecting climate potential productivity of naked barley during the
growing season and the key growth stages, followed by temperature. Finally, the study proposed measures to use of climatic
factors to enhance climate potential productivity of naked barley.

Keywords Tibetan Plateau; Climate change; Naked barley; Meteorological factors; Growth period; Potential productivity
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Table 1 Correlation coefficients of different meteorological factors with climate potential productivity of naked barley

Key growth stage
Growth period

— Tiller—jointing — Heading—flowering
>0 ° —n
tccumu ate Annual average Annual average ccumulate o Sunshine Accumulated N Sunshine
emperature RO . N temperature Precipitation . >0 o Precipitation .
>0 C precipitation  sunshine duration >0 C duration  temperature =0 C duration
0.559™ 0.992" -0.787" 0.425" 0.594™ -0.380 0.322" 0.602"  —0.408"
Hk ok 0.01  0.05 ( ) ** and * show significant correlation at 0.01 and 0.05 levels (double-side), respectively.
, : 3) 50
[28] , (136.7 kg-hm>10a™"), 20
, 90
b
2) — b
0.594, =0 C . 500~1 000 kg-hm™
0.425, 0.01 0.05 , 4) ,
,=0 C ,
3) - ’
0.602, =0 C
0.322, 0.01 0.05 : ,
> b
—-0.408, 0.01 —
b
, =0 C
b b
s "
3 HAR5EN :
50 ’
b b
b
1) 50 :
b
b 2 2
, 20 90 : ; ;
b b
2) 50 , , .
(0.4 C-10a' 7.2 mm-10a™"), ,
, 20 90 >
, =0 C 5 > >
s 5 > >
(15 h-10a7h), 20 , ,

90

b >

http://www.ecoagri.ac.cn



10 : 50 1337
5 [J1. , 2003, 22(6): 565-573
Li X, Cheng G D, Lu L. Comparison study of spatial
interpolation methods of air temperature over Qinghai-Xizang
%%iﬁk Plateau[J]. Plateau Meteorology, 2003, 22(6): 565-573
[11] , , .
(1] , ; ) @: 1. , 2006, 8(4): 75-79
1 ’ Liu D W, Feng Z M, Yang Y Z. Selection of the spatial
2005, 1(1): 4-9 interpolation methods for precipitation in the Haihe River
Qin D H, Ding Y H, Su J L, et al. Assessment of climate and Basin[J]. Geo-Information Science, 2006, 8(4): 75-79
environment changes in China (I): Climate and environment [12] , , ..
changes in China and their projection[J]. Advances in Climate (7. ,2011, 31(10): 12721279
Change Research, 2005, 1(1): 4-9 Chen C Q, Lei C X, Wang C C, et al. Changes of spring maize
[2] IPCC. Climate Change 2013: The Physical Science Basis[M]. potential productivity under the background of global
Cambridge: Cambridge University Press, 2013 warming in Northeast China[J]. Scientia Geographica Sinica,
[3] , , , 2011, 31(10): 1272-1279
[J1. ,2014,22(3): 253-261 [13] , ) [M]. . ,
Zhang Z B, Duan Z Y, Chen Z B, et al. China should seize 1990
strategic opportunity in climate change[J]. Chinese Journal of Cheng H, He X W. Chinese Natural Resources Handbook[M].
Eco-Agriculture, 2014, 22(3): 253-261 Beijing: Science Press, 1990
[4] , ) .30 [14] , , , . 50
[J]. , 2011, 20(5): 69-73 [17. , 2014, 28(11):
Fang S B, Yang J J, Zhou G S. Change trend and distributive 158-163
characteristics of agrometeorological disasters in China in Pan H, Qiu X F, Liao L F, et al. Spatiotemporal variation of
recent 30 years[J]. Journal of Natural Disasters, 2011, 20(5): climatic potential productivity in Guizhou Province in the last
69-73 50 years[J]. Journal of Arid Land Resources and Environment,
[5] , , . 2014, 28(11): 158-163
[J1. , 2012, 70(4): 902-908 [15] s s . 40a
Tan K Y, Fang S B, Ren S X. Experiment study of winter [71]. ,2011,31(1): 221-229
wheat growth and yield response to climate warming[J]. Acta Luo Y Z, Cheng Z Y, Guo X Q. The changing
Meteorologica Sinica, 2012, 70(4): 902-908 characteristics of potential climate productivity in Gansu
[6] s , Province during nearly 40 years[J]. Acta Ecologica Sinica,
(No. D[M]. 2011, 31(1): 221-229
,2014 [16] . [J71.
Jiao M Y, Zhou G S, Chen Z L. Agricultural Blue Book on ,2013(7): 6
Climate Change: Report Assessment of the Impact of Climate Chen Y H. The technology application and measures of
Change on China Agriculture (No. 1)[M]. Beijing: Social highland barley production in the state of Gannan[J]. Gansu
Science Press, 2014 Agriculture, 2013(7): 6
[7] , , .. [17] , , .
[J1. ,2012,67(1): 3-12 1. , 2003, 27(2): 157-170
Sun H L, Zheng D, Yao T D, et al. Protection and construction Wei Z G, Huang R H, Dong W J. Interannual and interdecadal
of the national ecological security shelter zone on Tibetan variations of air temperature and precipitation over the
Plateau[J]. Acta Geographica Sinica, 2012, 67(1): 3—-12 Tibetan Plateau[J]. Chinese Journal of Atmospheric Sciences,
[8] , s . 2003, 27(2): 157-170
[J71. , 2010, 25(10): [18] s s , . 40a
1666-1675 1. , 2007, 27(1):
Yin Z F, Ouyang H, Zhang X Z. Study on water consumption 153-158
of spring naked barley land and suitable irrigation system in Wang Q C, Qin N S, Zhang Z F, et al. Precipitation change
Tibet[J]. Journal of Natural Resources, 2010, 25(10): and its impact on eco-environment of Qinghai Plateau for the
1666—-1675 last 40 years[J]. Journal of Desert Research, 2007, 27(1):
[9] s . [J11. 153-158
, 2011, 30(12): 2289-2295 [19] [M].

[10]

Yu B H, Li C H. Assessment of ecological vulnerability on
the Tibetan Plateau[J]. Geographical Research, 2011, 30(12):
2289-2295

s 5

: ,2003: 17-44
Shi Y F. The Evaluation of China Northwest Climate Shift
from Warm Dry to Warm Wet[M]. Beijing: Meteorological
Press, 2003: 17-44

http://www.ecoagri.ac.cn



1338

2015 23

[20]

[21]

[22]

[23]

[24]

, . 40

[J1. ,2012, 32(12): 1503-1512
Jiang Y J, Li S J, Shen D F, et al. Climate change and its
impact on the lake environment in the Tibetan Plateau in
1971-2008[J]. Scientia Geographica Sinica, 2012, 32(12):
1503-1512

s , . 40

[J1. ,2001, 20(1): 22-27
Bai H Z, Xie J N, Li D L. The principal feature of
Qinghai-Xizang Plateau monsoon variation in 40 years[J].
Plateau Meteorology, 2001, 20(1): 22-27

> >

[J1. , 2012, 36(4):
784-794
Hua W, Fan G Z, Wang B Z. Variation of Tibetan Plateau
summer monsoon and its effect on precipitation in East
China[J]. Chinese Journal of Atmospheric Sciences, 2012,
36(4): 784-794

14, . —
«“ ” [J1.
, 2002, 60(3): 257267
Xu X D, Tao S Y, Wang J Z, et al. The relationship between
water vapor transport features of Tibetan Plateau-monsoon
“large triangle” affecting region and drought-flood
abnormality of China[J]. Acta Meteorologica Sinica, 2002,
60(3): 257-267
s s 40 —_—
NCEP ECMWF
[J1. , 2004, 23( ): 97-103

Li C, Zhang T J, Chen J. Climatic change of Qinghai-Xizang
Plateau region in recent 40-year reanalysis and surface
observation data — Contrast of observational data and

NCEP, ECMWF surface air temperature and precipitation[J].

[25]

[26]

[27]

(28]

[29]

Plateau Meteorology, 2004, 23(Sup.): 97-103
s s , . 35

[J1. , 2007, 62(5): 492-500
Du J, Bian D, Hu J, et al. Climatic change of sunshine
duration and its influencing factors over Tibet during the
last 35 years[J]. Acta Geographica Sinica, 2007, 62(5):
492-500

[J]. , 2009, 18(12):
1149-1155
Hua W, Fan G Z, Chen Q L, et al. Study of interdecadal
variation of the annual sunshine duration over Tibetan
Plateau[J]. Resources and Environment in the Yangtze Basin,
2009, 18(12): 1149-1155
[J1. , 2009, 24(10):
1810-1817
Hua W, Fan G Z, Zhou D W, et al. Analysis on the variation
trend of interannual and interdecadal seasonal sunshine
duration over Tibetan Plateau[J]. Journal of Natural Resources,
2009, 24(10): 1810-1817
[J71. ,2014,33(1): 3-12
Hu S, Mo X G, Lin Z H. The contribution of climate change to
the crop phenology and yield in Haihe River Basin[J].
Geographical Research, 2014, 33(1): 3-12

[J1].
, 2015, 23(7): 919-930

Abasi A, Hu S Q, Maimaitireyimu N. Effect of climate change
on cotton growth period and yield in Kashgar City, Xinjiang
Uygur Autonomous Region[J]. Chinese Journal of Eco-
Agriculture, 2015, 23(7): 919-930

http://www.ecoagri.ac.cn



