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The characteristics of climate change and its influence
on the agricultural production in Aksu river basin
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Abstract: To investigate the impact of climate change on agricultural production in the Aksu river ba-
sin, climate data of daily air temperature, hours of sunshine, and some of the agriculture data from Aksu
and Keping weather stations during 1967-2019 were analyzed for month, season and year by using
methods of the single linear regression, accumulative anomaly, Mann-Kendall (M-K) trend analysis,
and mutation test. The results show that: (1) The temperature in the study area increased from 1967 to
2019, and the warming tendency rate of Aksu and Keping stations were 0. 515 and 0. 023 °C/10a, re-
spectively; the sunshine hours of Aksu and Keping stations showed a decreasing trend, and the trend
rates were 3. 806 and -32.916 h/10a, respectively. The temperature of Aksu station had a sudden
change in 1997, and the sunshine hours of Keping station had a sudden change in 1990. (2) From 1967

« RS HHEA: 2020 -08 -25 RABEH: 2020-10- 14 MEEEHE: 2021 -05-25
E£TH: ERAKRBERLS (41661100, 41461107)
e R PTSIRER - FE/RIE(19984F 4 ), L AR A B : T2 K ER PR AL ; E-mail : Amannisa024@163. com
BIEESE: WK - W (196344), B HEAE.: TRXSMEIR . HESHELRE;

E-mail: mansursa@163. com



o

BT R - PEIRBE, A5 B sg IR RS AR A B X Al A= 7 B 5 e 103

to 2019, the average accumulated temperature =10 °C in the study area was 4 240 °C/d, and the average

duration was 210. 6 d. After the mutation occurred in 1997, the average value of accumulated tempera-
ture 210 °C increased from 4 143 °C/d to 4 369 °C/d from 1967 to 1996, and the duration of days in-

creased from 209 d to 214. 9 d, which created a good growth environment for crops. (3) In recent 40

years, the amount of chemical fertilizer per unit area in the study area increased from 63. 8 kg/hm’ in

1978 to 1 369 kg/hm’ in 2018, an increase of 1 304 kg/hm’; the cotton yield per unit area increased from
288 kg/hm® in 1967 to 1 218 kg/ hm’ in 2018, with an increase of 930. 2 kg/hm® and a tendency rate of
262 kg/10a. The sowing date of cotton was advanced by 9 d, while the stopping growth period was de-

layed by 3 d, thus the growth period was extended by 6 d. (4) With the change of climate in the re-

search area and the continuous development of technology, the warming of temperature increases the

yield and quality, which is conducive to the development of agricultural production in the Aksu river basin.
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Fig. 2 Annual temperature variation (a) and cumulative anomaly (b) of Aksu and Keping stations
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Table 1  Interseasonal temperature & sunshine hours of Aksu station during 1967-2019
i H 1967—1980 1981—1990 1991—2000 2001—2010 2011—2019 1967—2019

T 13.3 13.2 13.7 14. 8 15.5 14
B

Sd 724. 1 684.5 739.3 689. 2 746.7 716.7

T 22.6 22.9 23.1 24.1 24.3 23.3
e

Sd 891.3 873.9 921.9 854.5 871. 1 883.4

T 9.7 9.8 10.3 11.6 11.6 10.5
T

Sd 736 682.5 723.8 718. 4 733 719.8

T -6.2 -4.7 -4.5 -4.4 -4.8 -5
A7k

Sd 567 499.2 528 502. 4 552.6 532.2

T 9.7 10. 3 10. 6 11.5 11.7 10.7
¥4

Sd 2915.6 2748.6 2909.9 2760.7 2916.1 2853.9

K2 19672019 4EF[FFuf AR (Z=BR iR T(°C) | H IR Sd (h) 22 3%
Table 2 Interseasonal temperature T (°C), sunshine hours Sd (h) of Keping station during 1967-2019
i H 1967—1980 1981—1990 1991—2000 2001—2010 2011—2019 1967—2019

T 14.7 14. 8 14. 6 15.3 15.3 14.9
B

Sd 662 700. 9 607.9 666. 9 650. 6 658. 1
. T 25.1 25.3 24.9 24.5 23.2 24.7
HZ

Sd 859.2 842.2 781.6 816. 1 775.2 819

T 11.7 11.6 11.9 11. 8 10 11.4
R

Sd 739. 8 709. 4 647. 1 708. 8 692. 8 702.7

T -5.6 4.4 4.2 -5 —4.4 -4.8
A7

Sd 561. 8 548. 1 533.9 537.17 511.1 540. 8

T 11.4 11. 8 11. 8 11.7 11.4 11.6

Sd 2815.2 2816.4 2560. 4 2727.4 2677.3 2727.4
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