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SUPPLEMENTARY MATERIAL I
Precipitation Index Definitions and Spatial Trend Maps
Associated manuscript. Urban Expansion Across a Mountain-to-Coastal Gradient and Its Implications for Hydrogeomorphic Risk in Port-au-Prince, Haiti
This supplementary material documents the hydroclimatic indices and the complete sequence of spatial trend maps cited in the associated manuscript. Table S1 states the definition, operational expression, unit, temporal application, and magnitude estimator for each index. CHIRPS, ERA5, ERA5-Land, AgERA5, and PERSIANN-CDR were analysed from 1983 to 2024 after harmonization to the approximately 0.05° CHIRPS grid. The 1983 to 2013 interval was used only to establish the fixed percentile threshold for R99p. Statistical significance in every panel is based on the two-sided Mann-Kendall test with p below 0.05. Hatching is restricted to cells that satisfy this criterion.

Table S1. Definitions, computational rules, units, temporal applications, and trend magnitude estimators for the precipitation indices.
	Index
	Definition
	Operational rule
	Unit
	Estimator
	Scale and figure

	PRCPTOT
	Total precipitation accumulated on wet days
	Sum of RR on days with RR ≥ 1 mm
	mm
	Sen slope
	Annual in Figure S1

	CDD
	Maximum number of consecutive dry days
	Longest sequence with RR < 1 mm
	days
	Sen slope
	Annual in Figure S2 and seasonal in Figure S5

	RX1Day
	Maximum one-day precipitation
	Largest daily RR during August
	mm
	Sen slope
	August in Figure S4

	R99p
	Precipitation from extremely wet days
	Sum of August RR above the calendar-day 99th percentile defined for 1983–2013
	mm
	Linear-model slope
	August in Figure S3

	R60mm
	Days with RR ≥ 60 mm
	Count of JJA days with RR ≥ 60 mm
	days
	Linear-model slope
	JJA in Figure 10

	R80mm
	Days with RR ≥ 80 mm
	Count of JJA days with RR ≥ 80 mm
	days
	Linear-model slope
	JJA in Figure 10


Note. RR denotes daily precipitation. A wet day is defined by RR greater than or equal to 1 mm. PRCPTOT is the total precipitation accumulated on wet days and is not equivalent to the 1 mm threshold. The 1983 to 2013 interval defines only the fixed R99p threshold, whereas all trend tests use the complete 1983 to 2024 record. Sen slope is reported for PRCPTOT, CDD, and RX1Day. Linear-model slope is reported descriptively for R99p, R60mm, and R80mm because highly tied and zero-inflated threshold-based series can yield an exactly zero Sen slope despite a significant monotonic tendency. Inferential decisions remain based exclusively on the two-sided Mann-Kendall test with p below 0.05. Agreement among products indicates recurrence across datasets and is not treated as a substitute for validation against continuous local daily observations.
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Figure S1. Spatial distribution of annual trends in total wet-day precipitation across the Port-au-Prince Arrondissement. Panels A through E present CHIRPS, ERA5, ERA5-Land, AgERA5, and PERSIANN-CDR. Magnitude is expressed as Sen slope in millimetres per year. Hatching identifies cells with two-sided Mann–Kendall p values below 0.05.
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Figure S2. Spatial distribution of annual trends in consecutive dry days across the Port-au-Prince Arrondissement. Panels A through E present CHIRPS, ERA5, ERA5-Land, AgERA5, and PERSIANN-CDR. Magnitude is expressed as Sen slope in days per year. Hatching identifies cells with two-sided Mann–Kendall p values below 0.05.
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Figure S3. Spatial distribution of August trends in precipitation accumulated on extremely wet days across the Port-au-Prince Arrondissement. Panels A through E present CHIRPS, ERA5, ERA5-Land, AgERA5, and PERSIANN-CDR. Magnitude is expressed as linear model slope in millimetres per year. Hatching identifies cells with two-sided Mann–Kendall p values below 0.05.
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Figure S4. Spatial distribution of August trends in maximum one-day precipitation across the Port-au-Prince Arrondissement. Panels A through E present CHIRPS, ERA5, ERA5-Land, AgERA5, and PERSIANN-CDR. Magnitude is expressed as Sen slope in millimetres per year. Hatching identifies cells with two-sided Mann–Kendall p values below 0.05.


[image: ]Figure S5. Spatial distribution of seasonal trends in consecutive dry days during DJF and MAM across the Port-au-Prince Arrondissement. Panels A and B present ERA5. Panels C and D present ERA5-Land. Panels E and F present AgERA5. Magnitude is expressed as Sen slope in days per year. Hatching identifies cells with two-sided Mann–Kendall p values below 0.05.
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