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Figure S1.1: The new world map of the Köppen-Geiger climate classification.
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.2: Simulated minus observed square-root transformed runoff coefficient (RC) for the catchments.

Red (blue) indicates an overestimated (underestimated) RC relative to the observations. Each data point

represents a catchment centroid (n = 966).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.3: Simulated minus observed square-root transformed mean annual runoff (MAR) for the catch-

ments. Red (blue) indicates an overestimated (underestimated) MAR relative to the observations. Each data

point represents a catchment centroid (n = 966).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.4: Simulated minus observed flow timing (T50) for the catchments. Red (blue) indicates an

overestimated (underestimated) T50 relative to the observations. Each data point represents a catchment

centroid (n = 966).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.5: Simulated minus observed baseflow index (BFI) for the catchments. Red (blue) indicates an

overestimated (underestimated) BFI relative to the observations. Each data point represents a catchment

centroid (n = 641).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.6: Simulated minus observed square-root transformed 1st percentile flow (Q1) for the catchments.

Red (blue) indicates an overestimated (underestimated) Q1 relative to the observations. Each data point

represents a catchment centroid (n = 641).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.7: Simulated minus observed square-root transformed 99th percentile flow (Q99) for the catch-

ments. Red (blue) indicates an overestimated (underestimated) Q99 relative to the observations. Each data

point represents a catchment centroid (n = 641).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.8: Simulated minus observed trend in mean annual runoff (MAR trend, mm yr−1) for the catch-

ments. Red (blue) indicates an overestimated (underestimated) MAR trend relative to the observations.

Each data point represents a catchment centroid (n = 966).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.9: Correlation between simulated and observed daily flows (rdly) for the catchments. Each data

point represents a catchment centroid (n = 641).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.10: Correlation between simulated and observed daily log-transformed flows (rdly log) for the

catchments. Each data point represents a catchment centroid (n = 641).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.11: Correlation between simulated and observed 5-day flows (r5day) for the catchments. Each

data point represents a catchment centroid (n = 641).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.12: Correlation between simulated and observed monthly flows (rmon) for the catchments. Each

data point represents a catchment centroid (n = 966).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.13: Correlation between simulated and observed monthly climatic flows (rmonclim) for the catch-

ments. Each data point represents a catchment centroid (n = 966).
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(a) HTESSEL (b) JULES

(c) LISFLOOD (d) ORCHIDEE

(e) PCR-GLOBWB (f) SURFEX

(g) SWBM (h) W3RA

(i) WaterGAP3 (j) HBV-SIMREG

(k) MEAN-All (l) MEAN-Best4

Figure S1.14: Correlation between simulated and observed annual flows (ryr) for the catchments. Each data

point represents a catchment centroid (n = 966).
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