3.9 Observed Climatic Trends in the Garhwal Himalaya
To strengthen the linkages between people’s perceptions and the agro-ecological outcomes, we analysed the long-term climatic trends (mean annual temperature and rainfall) of the Garhwal Himalaya using NASA POWER data for the period 1990–2024 (30 years). The Mann–Kendall test and Sen’s slope estimator projected a statistically significant warming trend in the region of approximately 0.025 °C year⁻¹ (0.25 °C per decade), whereas mean annual rainfall reflected a weak (statistically non-significant) positive trend of 10.91 mm year⁻¹. Rainfall in the region is marked by interannual variability (for details, see the supplementary file: Figure S1). These results indicate a continued warming trend in the region; however, rainfall fluctuations remain irregular and uncertain.
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a Garhwal Himalaya Annual Rainfall (1990-2024)
Linear trend (red) with 95% CI; dashed = LOESS smooth
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Garhwal Himalaya Annual Rainfall (1990-2024) trend results:
- Mann-Kendall tau = 0.2672, p = 0.0248
- Sen's slope = 10.91 units/year; 95% C| = (1.645, 26.93)
- Linear regression slope = 11.89 units/year, p = 0.0306, R? = 0.134
- Ljung-Box p = 6.86e-09- AR(1) coefficient = 0.7077- Mann-Kendall on pre-whitened series p = 0.334

b Garhwal Himalaya Annual Temperature (1990-2024)
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Garhwal Himalaya Annual Temperature (1990-2024) trend results:
- Mann-Kendall tau = 0.3748, p = 0.00162
- Sen's slope = 0.01994 units/year; 95% CI = (0.0087 14, 0.034)
- Linear regression slope = 0.02313 units/year, p = 0.00122, R? = 0.275
- Ljung-Box p = 0.106- AR(1) coefficient = 0.2555- Mann-Kendall on pre-whitened series p = 0.0146




