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the data used.11

Corresponding author: N. Sekhon, Department of Earth, Environmental and Planetary Science

and Institute at Brown for Environment and Society, Brown University, Providence, Rhode Island

02912, USA. (natasha sekhon@brown.edu)

February 14, 2022, 7:47pm



X - 2 SEKHON ET AL.: HYDROCLIMATE RESPONSE TO EL NIÑO FOR THE PHILIPPINES SPANNING 1900-2020 C.E.

Cagayan
Manaba Gabayan Bangkerohan Rizal Pagbanganan Disakan
Sinangan Kipaliko * Agusan

Figure S1. Time series of 61 discharge station data used in this study. River discharge station

data that fall under Climate Type I (a), II (b), III (c), IV (d). *Kipaliko has been updated since

Ibarra et al. (2021).
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Figure S2. Time series of 29 rainfall data used in this study. Rainfall station and gridded

data that fall under Climate Type I (a), II (b), III (c), IV (d).
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Figure S3. Data reduction steps for river discharge data that fall under Climate Type I

I. Mean of area normalized discharge data in mm/month. II. Log of the mean area normalized

discharge data. III. Standardized (interchangeable with scaled) discharge data around the log

mean. This data is used to remove the long term trends (Supp. Figure. 4). IV. Standardized

data plotted with data where long-term trends were removed using a polynomial fit. The sub-

seasonal (±3) and seasonal (±6) signal removed data is also plotted.
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Figure S4. Data reduction steps for river discharge data that fall under Climate Type II

I. Mean of area normalized discharge data in mm/month. II. Log of the mean area normalized

discharge data. III. Standardized (interchangeable with scaled) discharge data around the log

mean. This data is used to remove the long term trends (Supp. Figure. 4). IV. Standardized

data plotted with data where long-term trends were removed using a polynomial fit. The sub-

seasonal (±3) and seasonal (±6) signal removed data is also plotted.
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Figure S5. Data reduction steps for river discharge data that fall under Climate Type III

I. Mean of area normalized discharge data in mm/month. II. Log of the mean area normalized

discharge data. III. Standardized discharge data around the log mean. This data is used to

remove the long term trends (Supp. Figure. 4). IV. Standardized data plotted with data where

long-term trends were removed using a polynomial fit. The sub-seasonal (±3) and seasonal (±6)

signal removed data is also plotted.
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Figure S6. Data reduction steps for river discharge data that fall under Climate Type IV

I. Mean of area normalized discharge data in mm/month. II. Log of the mean area normalized

discharge data. III. Standardized discharge data around the log mean. This data is used to

remove the long term trends (Supp. Figure. 4). IV. Standardized data plotted with data where

long-term trends were removed using a polynomial fit. The sub-seasonal (±3) and seasonal (±6)

signal removed data is also plotted.

February 14, 2022, 7:47pm



X - 8 SEKHON ET AL.: HYDROCLIMATE RESPONSE TO EL NIÑO FOR THE PHILIPPINES SPANNING 1900-2020 C.E.

Figure S7. Subtracting long-term trends from standardized monthly discharge data for Climate

Type I (a-b), II (c-d), III (e-f), IV (g-h). The orange line (in a,c,e,g) indicates the long-term

trend using a polynomial fit (order =3). The residual discharge data (in b,d,f,h) is used for the

remaining analyses.
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Figure S8. Data reduction steps for rainfall amount data that fall under Climate Type I

I. Mean of rainfall amount data in mm/month. II. Log of the mean rainfall data. III. Standardized

rainfall data around the log mean. This data is used to remove the long term trends (Supp.

Figure. 6). IV. Standardized data plotted with data where long-term trends were removed using

a polynomial fit. The sub-seasonal (±3) and seasonal (±6) signal removed data is also plotted.
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Figure S9. Data reduction steps for rainfall amount data that fall under Climate Type II

I. Mean of rainfall amount data in mm/month. II. Log of the mean rainfall data. III. Standardized

rainfall data around the log mean. This data is used to remove the long term trends (Supp.

Figure. 6). IV. Standardized data plotted with data where long-term trends were removed using

a polynomial fit. The sub-seasonal (±3) and seasonal (±6) signal removed data is also plotted.
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Figure S10. Data reduction steps for rainfall amount data that fall under Climate Type III

I. Mean of rainfall amount data in mm/month. II. Log of the mean rainfall data. III. Standardized

rainfall data around the log mean. This data is used to remove the long term trends (Supp.

Figure. 6). IV. Standardized data plotted with data where long-term trends were removed using

a polynomial fit. The sub-seasonal (±3) and seasonal (±6) signal removed data is also plotted.
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Figure S11. Data reduction steps for rainfall amount data that fall under Climate Type IV

I. Mean of rainfall amount data in mm/month. II. Log of the mean rainfall data. III. Standardized

rainfall data around the log mean. This data is used to remove the long term trends (Supp.

Figure. 6). IV. Standardized data plotted with data where long-term trends were removed using

a polynomial fit. The sub-seasonal (±3) and seasonal (±6) signal removed data is also plotted.
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Figure S12. Subtracting long-term trends from scaled monthly rainfall data for Climate Type

I (a-b), II (c-d), III (e-f), IV (g-h). The orange line (in a,c,e,g) indicates the long-term trend

using a polynomial fit (order =3). The residual rainfall data (in b,d,f,h) is used for the remaining

analyses.
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Figure S13. Bivariate plot of rainfall amount and river discharge data based on Climate

Types.

February 14, 2022, 7:47pm
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Table S1. River discharge station name with Latitude and Longitude, Time Period Covered,

Climate Type, and data source. Data from Ibarra et al. (2021); Williams and Gochoco (1924)

February 14, 2022, 7:47pm



X - 16 SEKHON ET AL.: HYDROCLIMATE RESPONSE TO EL NIÑO FOR THE PHILIPPINES SPANNING 1900-2020 C.E.

Table S2. Rainfall station name with with Latitude and Longitude, Time Period Covered,

Climate Type, and data source. Data from Yatagai et al. (2012); Kubota et al. (2017); Lawrimore

et al. (2011)
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