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Fig.1 Study area of the Yili River Basin
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Tab.1 MK improved method and its advantages
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Fig.2 Method technology roadmap
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Tab.2 Analysis results of precipitation trend, extreme precipitation trend, and extreme precipitation intensity trend from 1961 to 2020
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Fig.3 ITA precipitation trend chart of Yili River Basin stations from 1961 to 2020
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Fig. 4 ITA extreme precipitation intensity trend chart of Yili River Basin stations from 1961 to 2020
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Tab.3 Comparison of test results of various

trend indicators

- MK PW-MK  TFPW-MK MMK BBS-MK
Homowe> o s web o s w8 > B e

AEREKE 9/1 o/0 7/3  0/0 9/1 0/0 9/1 0/0 9/1 0/0

WimkekR 6/4  0/0 4/6  0/0 7/3 0/0 7/3 0/0 6/4 0/0

Wesike ke 3/6 0/1 1/8 0/1 3/6 0/1 4/5 0/1 3/7 0/0

TR R R SR A R S AR

25 B AN TR) MK J7 2575 31 7Y 8 14 i 3545
R—BGH B FEA 2SS, X & TR

B A7 A PR BT A OGP L DT S T
K i 4 5, B9k PW-MK 77 815 3 1 35 1
Pl SR> AHHE IR S TTA B 45 3 22 51
BER B AR SR IE T AR P 81 A S Tk B AT
HAEKBEHGE ELY WL, ITA B
TFPW-MK . MMK J7 % i K i 285 5 5 8 — 20, B
TFPW-MK 5 MMK J5 15 2| () 5 2 1 2 2535
A3 L 45 MK K5, TFPW-MK A It MMK J7
PRI M G D Ry AR HE AR i
TFPW-MK F 7y ik A 5 5, X, 7E 4
S TTA BRI | e e DXk i1 e 3
It TEFPW-MK £ 40 % (R iy ta 581k fl G 17 w0
T 7 0 B P 34, AT A8 A 36 43 A T o ™

4 it

a4 ITA 5 TFPW-MK B4 4 ¥, ol LI 18
B AR L TP XA R K R AR Ak T A
T3 AT B2 4k 1 R AL AT G S

b. B AL S R K B R R G I A S A 4
TEIEAR — 3 AR SCHE— 2B B AR B AR K i
DX b 2 I PP 7 Ll A L Al AR 5 W
Ui ok 7K iR RE 8 L DX AE P 77 L @ W o il S 4
POFE R R R G ELuh TR R v i
TR

SEZ 3k

(1] HEEAEECEKR, 5. T 55 FEHmit 2 A <R
FIBEIKAS fb 43 M [T ). 7K He BE W B 2%, 2017, 35
(10):13-16,12.

[2] SEN Z. Innovative trend analysis methodology[]].
Journal of hydrologic engineering, 2012, 17 (9):



< 18 - KowmoofE WO 2023 4F

1042-1046. (6] EvTm, VIM, W LD [ VG b s X K 95 T 3

[3] YUES, WANG C Y. Applicability of prewhitening AR AT, KBk ', 2006(2) : 164-169.
to eliminate the influence of serial correlation on the L7700k 8 TR AR A, . LA 28 — YO o ok B /K
Mann-Kendall test[ J]. Water resources research, PR A3 A L) . KA RF4,2019,43(5) :959-974.
2002,38(6) :4-1-4-7. (8] B VFAMG . AROLR. JE T 12 DI 9 4 2080 1) %)

[4] HAMED K H, RAO A R. A modified Mann-Ken- Reg KRR A 1 8 R BF 7 [0, /K 2 A4 3l 4, 2012, 32
dall trend test for autocorrelated datal J]. Journal of (2):90-95.
hydrology, 1998, 204(1-4) . 182-196. [9] DOUGLAS E M, VOGEL R M, KROLL C N.

[5] ONOZ B. BAYAZIT M. Block bootstrap for Mann- Trends in floods and low flows in the United States:
Kendall trend test of serially dependent data[]]. impact of spatial correlation[J]. Journal of hydrolo-
Hydrological processes,2012,26(23) :3552-3560. gy, 2000, 240(1-2): 90-105.

Trend Analysis of Precipitation Evolution Based on Multiple Trend Analysis Methods
LI Xin-yang'*, DU Jun-kai”’, HU Xin-gong’, QIU Ya-gin®, LIU Hai-ying’

(1. School of Water Conservancy, North China University of Water Resources and Electric Power,
Zhengzhou 450046, China; 2. Department of Water Resources, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China; 3. Yili Hydrological Survey Bureau, Yili 835000, China)

Abstract: In order to solve the problem that the current existing precipitation trend analysis methods cannot simulta-
neously detect precipitation trends in low and high value areas, this article introduces innovative trend analysis (ITA) and
combines it with traditional trend analysis methods for analysis. Taking the station data of Yili River basin from 1961 to
2020 as an example, the ITA and Mann-Kendall (MK) series, Theil Sen and other seven methods are compared and ana-
lyzed. The results show that the annual precipitation of stations in Yili River basin, except Huocheng Station, Yining
County Station and Zhaosu Station, increases significantly in other stations in high value areas, which is the same as the
trend of annual extreme precipitation; The extreme precipitation intensity in the low and median areas of other stations
shows an increasing trend, while the high value areas show a decreasing trend, and the overall trend is increasing; The
ITA can reflect the range of rainfall changes and detect the trend changes of rainfall in low, medium, and high value are-
as. Therefore, the combination of ITA and traditional trend method to conduct trend analysis on the overall rainfall and
rainfall in high and low regions simultaneously will help to more comprehensively analyze the precipitation change law of
Yili River basin.

Key words: Mann-Kendall trend test; innovative trend analysis; precipitation trend; Yili River basin
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Evolution Characteristics of Extreme Dry Events in Chinas Main Grain

Production Areas Based on Analysis of Agricultural Drought Conditions
HUANG Jin, LIU Yi-bo, ZHANG Fang-min
(School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: Based on the agricultural drought-affected rate of 13 major grain producing provinces in China from 1980 to
2019 and the daily rainfall data, the climate-caucusing loss intensity (CCLI) were extracted using H-P filtering, and its
responses to dry-days indices (DDI) and large-scale atmospheric-ocean indices (LAOI) were explored. The correlation a-
nalysis between CCLI of each province and DDI in different months indicated that summer drought had the higher contri-
bution to the disaster situation, especially the total number of dry days in July was identified as the primary drought-cau-
sing factors (PDCF) in 10 provinces. The PDCF in Henan, Jiangsu, Hubei, Inner Mongolia, Jilin, and Liaoning all
showed a significant strengthening trends, indicating the intensification of drought risk in the key month of summer; The
fluctuation of PDCF in each province had a main cycle of 2-3 years; At the time-lag of 0-12 months, circulation signals
such as North Atlantic Oscillation, Pacific Warm Pool, and Arctic Oscillation had the significant impacts on the drought
situation. This study can provide scientific basis for regional drought monitoring and early warning.

Key words: agricultural drought-affected rate; H-P filtering; dry-days indices; large-scale atmospheric-ocean indices





