Table S1. Precipitation statistics of the upper catchment of the Red River Basin during 1998-
2010. Precipitation units are in mm. The Quin and Qumax refer to the minimum and the maximum
precipitation at each time scale. The Qi, Qz, and Qs refer to the 25%, 50t (median), and 75"
percentile of precipitation at each time scale. The u refers to the mean precipitation over the
record, o is the standard deviation, CV is the coefficient of variation (equal to o/u), y is the
skewness, Z is the Mann-Kendal test statistic (Kendall, 1975), p is the probability value, and S is
the Sen’ s Slope (Sen, 1968).

Time series  Quin 0, 0> 0; Ohax u 6 cv y A 4 N
January 0.4 9.7 21.4 27.1 483 21.8 16.12 0.74 053  -1.77 0.08 -2.51
February 0.3 4.6 13.0 22.8 444 15.6 13.28 0.85 095 -0.92 0.36 -1.06
March 1.5 13.9 22.5 342 69.0 26.0 18.85 0.72 093  -1.40 0.16 -2.08
April 17.1 322 389 63.6 118.8 50.9 28.62 0.56 1.19 1.04 0.30 2.29
May 26.1 81.6 116.4 144.4 248.8 121.1 58.41 0.48 0.60  -1.40 0.16 -5.99
June 90.0 1224 152.1 205.2 256.2 160.1 51.43 0.32 033  -1.40 0.16 -5.96
July 143.1 1829 209.2 230.9 278.3 208.6 35.47 0.17 0.10  -1.28 0.20 -3.80
August 121.8 1413 176.3 233.0 313.5 197.3 63.49 0.32 072 -0.79 0.43 -3.64
September 49.6 87.7 104.6 125.1 154.6 103.0 31.25 030  -0.15 0.31 0.76 1.24
October 21.3 434 79.5 139.5 191.6 89.8 55.76 0.62 0.60  -0.06 0.95 -0.32
November 3.1 17.5 27.7 35.0 97.7 35.6 25.63 0.72 1.40  -1.16 0.25 -1.42
December 0.8 2.5 11.7 22.5 429 14.5 12.91 0.89 1.00 0.79 0.43 -1.42
Wetseason 6657  783.3 869.3 963.5 11282 879.9 139.53 0.16 045  -1.04 0.30 -14.47
Dry season 1062 152.2 176.7 186.8 222.5 164.3 33.94 0.21 -036  -0.55 0.58 -1.68
Year 771.8 9358 10129 11432 12763 10442 147.68 0.14  -0.03  -1.53 013 -16.27
Table S2. Same as Table S1, but for discharge. Discharge units are in m3/s.

Time scales  QOuin 0, 0> 0; Ohnax u o cv y z P N
January 572 1133 1192 161.6 2009 1327 40.2 0.30 0.11 -1.04 0.30 -3.06
February 58.0 75.0 1033 123.1 186.9  105.1 35.7 0.34 0.84 -0.43 0.67 -1.59
March 42.1 53.9 80.6 96.1 145.8 80.8 32.0 0.40 0.75 -1.04 0.30 -2.93
April 428 534 815 1014 1194 778 260 033 004 031 076 -lLll
May 412 1228 1493 2381 2762 163.2 79.1 0.48 0.02 -1.16 0.25 -9.90
June 1040 1768 2855 3535 10884 3177 2504 079 272 226 0.02 -19.27
July 181.0 3838 5504 7223 898.8 5477 2325 0.42 0.16 -2.26 0.02  -42.07
August 2482 4108 5502  687.1 13055 6365 3303 0.52 0.99 -1.40 0.16 -27.46
September 2159 3248 4435 6054 10134 4842  233.1 0.48 0.98 -1.89 0.06 -28.03
October 117.8  287.7 3249 3959 749.6 3558 1723 0.48 1.15 -0.06 0.95 -3.30
November 64.1 149.8  206.8  369.8 921.4 3253 2719 0.84 1.35 -0.92 036 -10.59
December 69.0 1196 1386 1746 2749 1531 576 038 084 -140 016  -848
Wetseason ~ 193.1 2942 4020 5370 6954 4175 1513 036 027 -1.89  0.06 -21.94
Dry season 80.2 1024 1227 1787 250.6 1458 54.6 0.37 0.83 -2.01 0.04 -7.80
Year 136.7  208.4 2577 3438 450.6  281.7 97.2 0.34 0.24 -2.01 0.04 -14.80




51 FAO Penman-Monteith method

The panel of FAO experts recommended the adoption of the Penman-Monteith
combination method as a new standard for reference evapotranspiration and advised on
procedures for calculation of the various parameters. By defining the reference crop as a
hypothetical crop with an assumed height of 0.12 m having a surface resistance of 70 s m™ and
an albedo of 0.23, closely resembling the evaporation of an extension surface of green grass of
uniform height, actively growing and adequately watered, the FAO Penman-Monteith
method was developed. The FAO Penman-Monteith method to estimate ETo can be derived
(Allen, et al., 1998):
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where

ET. reference evapotranspiration [mm day],

Rn net radiation at the crop surface [M] m? day"],
G soil heat flux density [M] m2 day"],

T mean daily air temperature at 2 m height [°C],
uz wind speed at 2-m height [m s7],

es saturation vapor pressure [kPa],

ea actual vapor pressure [kPa],

es - ea saturation vapor pressure deficit [kPa],

A slope vapor pressure curve [kPa °C1],

Y psychrometric constant [kPa °C-1].

The FAO Penman-Monteith equation requires air temperature, humidity, radiation and
wind speed data for daily, weekly, 10-day or monthly calculations. The computation of all of
the data required for the calculation of the reference evapotranspiration is given in Allen et al.
(1998). The ETo calculator provided by the FAO is used to assesses ETo from meteorological

data by means of the FAO Penman—-Monteith equation
(http://www.fao.org/land-water/databases-and-software/eto-calculator/es).
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