Climate Change Research Letters S {RZE LR, 2026, 15(1), 139-147 Hans )X
Published Online January 2026 in Hans. https://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2026.151018

FEATARBRERMETHNEES
pEKERMR

£HE, F A7, 2§, Bk, auE

UCHIEE AR R, fraE RER
CHRAEERARXARE, WiE SEARS
PR # R B RR R, i e

Weks . 20254F12 60 FHER: 20264F1H7H: KA A HM: 20264F1H15H

R

AXET 202149 5 1H £202248 A 31 HHIRE R IR W 5 HEH R B AR B2/ A
KREE, S T RS RBHFEIRERNN Z D AARME, BB T AR i SR
. SGRRA: (1) FEEAHEESEEE, EERERD. FREESHBRER; FREKERZ LY
BERW, £FSEBRE, UREARE, HEREN. (2) BRASERKER. BKEER. HintkA,
SR HEKRRE, A N TRRE B4 FiREKRERS. W85, B2 R4 ER R,
(3) WBERIRRIBNRERNERET . BFRAIEHCW R, MWBHTERRSEE; ik
VAP, BN AR E . PSR ES—B EMEME T RSES 7. A5
AT /NRBEHLTE ST J5y AR 0 32 3 A, o737 9 X R M A 7 AR R B RIBUR B EE S EMHE.

K
PR, HEE, WK, . BR

A Study on Temperature and Precipitation
Differences under Complex Topography in
the Eastern Ili Valley

Cailian Jiang!, Na Li?*, Yong Liu3, Jianghua Shi?, Yunxuan Bai!

IMeteorological Bureau of the Sixth Division of the Production and Construction Corps, Wujiaqu Xinjiang
2Xinjiang Weather Observatory, Urumgqi Xinjiang
3Meteorological Bureau of Nilka County, Nilka Xinjiang

EIREE

EGIH: ZRE, B, XE, AVAE, ARER. PR RBURAY T RRE S FKE R LD]. URAR LT
FUH, 2026, 15(1): 139-147. DOI: 10.12677/ccrl.2026.151018


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2026.151018
https://doi.org/10.12677/ccrl.2026.151018
https://www.hanspub.org/

%

i
S
i3

Received: December 6, 2025; accepted: January 7, 2026; published: January 15, 2026

Abstract

Based on hourly temperature and precipitation observation data from the Xinyuan National Mete-
orological Station and the Yili Wild Fruit Forest Automatic Weather Station from September 1,2021,
to August 31, 2022, this study analyzes the spatiotemporal distribution characteristics of meteoro-
logical elements in the eastern section of the Ili River Valley, with a focus on the influence of topog-
raphy and elevation on the local climate. The results indicate that: (1) Xinyuan Station exhibits sig-
nificant continental climate features, with prominent high summer temperatures, large annual tem-
perature range, and considerable diurnal temperature variation; influenced by mountain temper-
ature inversion, the Wild Fruit Forest Station experiences relatively higher winter temperatures,
greater climatic stability, and smaller diurnal temperature variation. (2) The Wild Fruit Forest Sta-
tion has higher annual precipitation, greater precipitation intensity, and stronger extremes, show-
ing typical mountain precipitation characteristics, with peaks mostly occurring from early morning
to noon; Xinyuan Station has weaker precipitation intensity and more uniform distribution, primar-
ily influenced by afternoon thermal convection. (3) Topography and elevation are the dominant
factors causing climatic differences between the two stations. The Wild Fruit Forest Station, located
on the windward slope, shows significant terrain uplift and rainfall enhancement effects; with rela-
tively flat terrain, Xinyuan Station has a precipitation mechanism mainly driven by thermal convec-
tion. Although the climatic trends at both sites are consistent, topography exacerbates local climate
differentiation. This study reveals the significant impact of small-scale topography on local climate,
providing important reference value for agricultural production, ecological protection, and disaster
prevention and mitigation in the Xinjiang region.
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Figure 1. The topography and meteorological stations in the eastern Ili valley area
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Table 1. Seasonal average maximum, average minimum, and average temperature between Xinyuan and the Wild Fruit Forest
Meteorological stations (unit: °C)
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Figure 2. Monthly maximum, minimum and average temperature (unit: “C) between Xinyuan and the Wild Fruit Forest Me-
teorological Stations
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Figure 3. (a) Daily maximum temperature (b) Daily minimum temperature (unit: °C) between Xinyuan and the Wild Fruit
Forest Meteorological Stations
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Figure 4. Comparison of (a) monthly precipitation (unit: mm), (b) monthly precipitation days (unit: day) and monthly precip-
itation duration (unit: hour) between Xinyuan and the Wild Fruit Forest Meteorological stations
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Table 2. Monthly maximum daily and hourly precipitation between Xinyuan and the Wild Fruit Forest Meteorological Stations
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Figure 5. Comparison of daily precipitation between Xinyuan and the Wild Fruit
Forest Meteorological Stations (unit: mm)
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