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River flow data

Details about the river flow records and gauges used in this study are given in Supplementary Table S1. The location of the 85
gauges is indicated in Figure 1. Mean and extreme river flows were computed from daily records. Any year with less than 320
daily records was discarded. The length of the records that were used in the calculations vary between 26 and 47 years, with

an average of 38 years. Drainage areas vary between 1,617 km? at Pari Cachoeira and 4,680,000 km? at Obidos.



Table S1: River flow gauges provided by the SO-HYBAM project (formerly ORE-HYBAM project, www.ore-hybam.org).

ID | Code Name River Initial date | Final date | Record| Lat. Lon. Drainage
length | (°) ©) area
(yr) (km?)

1 14300000 | Pari Ca- | Tiquie 7/7/1980 4/29/2014 | 34 0.25 -69.78 | 1,617
choeira

2 | 18250000 | Uruara Para do | 12/14/1978 | 4/29/2014 | 36 -3.68 -53.55 | 2,628

Uruara

3 | 14540000 | Fazenda Ban- | Cotingo 10/2/1970 | 4/29/2014 | 44 4.63 -60.47 | 3,075
deira Branca

4 | 15050000 | Pontes e Lac- | Guapore 8/21/1971 | 7/30/2014 | 43 -15.22 | -59.35 | 3,140
erda

5 | 15565000 | Jaru Jaru 6/22/1981 | 3/30/2012 | 31 -10.45 | -62.47 | 3,965

6 | 14310000 | Cunuri Tiquie 8/15/1982 | 4/29/2014 | 32 0.21 -69.38 | 4,198

7 | 14220000 | Louro Poco Aiari 8/2/1982 10/30/2008 | 26 1.34 -68.69 | 4,708

8 | 17230000 | Lucas do Rio | Verde 8/17/1973 | 4/16/2007 | 34 -13.05 | -55.90 | 5,327
Verde

9 | 14550000 | Maloca  do | Cotingo 9/5/1975 4/29/2014 | 39 4.17 -60.53 | 5,815
Contao

10 | 18280000 | Apalai Paru de | 7/25/1980 | 9/29/2012 | 32 1.22 -54.66 | 5,902

Este

11| 15750000 | Humboldt Aripuana | 5/25/1979 | 6/29/2014 | 35 -10.17 | -59.46 | 6,653

12 | 15430000 | Ariquemes Jamari 7/16/1970 | 5/30/2014 | 44 -9.93 -63.06 | 7,295

13 | 14526000 | Bom Fim Tacutu 7/7/1984 4/29/2014 | 30 3.38 -59.82 | 9,744

14 | 12360000 | Foz do Breu Jurua 6/21/1982 | 6/1/2012 30 -9.40 -72.70 | 10,141

15 | 14350000 | Jusante da | Curicuriari| 6/2/1982 3/30/2014 | 32 -0.25 -67.01 | 10,228
Cachoeira do
Caju

16 | 13550000 | Xapuri Acre 2/17/1968 | 1/30/2014 | 46 -10.65 | -68.51 | 11,765

17 | 15558000 | Pimenta Apedia 5/30/1980 | 7/30/2014 | 34 -11.68 | -61.19 | 12,346
Bueno

18 | 15550000 | Santa Isabel Candeias | 3/10/1976 | 6/29/2014 | 38 -8.80 -63.71 | 12,640

— Continues in the next page —
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Estimation of power laws

The scaling relations given by power laws E[Q*] = yA° (equivalent to Equation (1) with S = A) and E[Q*] = aLA® (equiv-

alent to Equation (7)), respectively, are equivalent to the linear functions

In(E[Q*]) = In(v) + d1In(A), (S1)
and
In(E[Q*]) = In(a) + BIn(LA), (S2)

where the scaling exponent (§ or 3) and coefficient (y or ) can be estimated from linear regressions between In(E[Q*])
and either In(A) or In(LA). E[Q*] is the kth order statistical moment of the probability distribution function of mean or ex-
treme river flows, A is the drainage area, and LA is the cumulative leaf area of the river basin. These linear regressions were
computed through standard least-squares methods. The statistical moments E[Q*] were estimated from time series of annual

mean and extreme (floods and low flows) river flows obtained from the daily records described in Table S1. The cumulative

leaf area associated with each gauge was estimated as LA = A x LAI where LAI is the long-term (1981-2012) average leaf

area index spatially averaged over A, using published data of annual LAI. Figure 1 shows the resulting L AI map.

Figures S1 to S6 show that mean flows, low flows and floods, scale with drainage area (we will refer to this as hydrological
scaling) as well as with leaf area (ecohydrological scaling), in the whole Amazon river basin (Fig. S1) and in its five major

sub-basins treated as independent systems: the Negro, Solimoes, Madeira, Tapajos and Xingu (Figs. S2-S6).
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The statistical significance of the ecohydrological scaling (Equation (7)) was evaluated through the determination and corre-

lation coefficients (R? and r, Fig. 1 and Figs. S1-S6), as well as by testing the hypothesis that In(E[Q*]) and In(LA) are not

linearly related, i.e. the null hypothesis Hy : 3 = 0, through standard ¢-tests. All the ¢-tests show that In(E[Q*]) and In(LA)

have a statistically significant (p < 0.05) linear relation (Table S2).

Table S2. t-tests for the significance of the regressions in the ecohydrological scaling for the first statistical moment of river flows. In all

cases the null hypothesis, Hy is rejected, so the alternative hypothesis, H,, is accepted.

Basin Q type Hyp H, p-value  Test result Conclusion
Flood Br=0 Br#0 1.60E-43 reject Hy Br #0
Amazon Meanflow Sy =0 SBm #0 430E-44  reject Ho By #0
Low flow Br=0 Br#0 4.14E-29 reject Hy Br #0
Flood Br=0 Br#0 2.12E-10 reject Ho Br#0
Negro Mean flow By =0 SBam #0 5.05E-12 reject Ho By #£0
Low flow B =0 Br #0  1.60E-07 reject Ho Br #0
Flood Br=0 Br#0 9.54E-11 reject Hy Br #0
Solimoes Meanflow Sy =0 Bu #0  6.17E-14  reject Ho Ba #0
Low flow Br=0 Br#0 392E-13 reject Hy Br #0
Flood Br=0 pBr#0 8.49E-13 reject Ho Br#0
Madeira Mean flow Sy =0 Ba#0  9.17E-13 reject Ho By #0
Low flow BrL=0 Br #0  2.32E-10 reject Ho Br #0
Flood Br=0 Br#0 841E-07 reject Hy Br #0
Tapajos Mean flow By =0 By #0  2.15E-07  reject Ho By #0
Low flow B=0 pBr#0 238E-05 reject Hop Br #0
Flood Br=0 Br#0 1.00E-02 reject Ho Br#0
Xingu Mean flow Sy =0 SBar#0 2.00E-03 reject Ho By #0
Low flow Br=0 Br#0 4.00E-02 reject Hoy Br #0

5 Tests for the difference betweeen the values of the scaling exponents and the critical value 1

10

Figure 3 indicates whether the values of the scaling exponents (3;, ¢ = L, M, F') are significantly (p < 0.05) different, either

higher or lower, from the critical value 1. This is based on the ¢-tests results showed in Tables S3—S8. Why 1 is regarded as

a critical value is explained in the main text. In the Xingu basin, the hypothesis that all exponents are equal to 1 can not be

rejected (this is indicated by the black dots in Fig. 3). This can be attributed to the small number of degrees of freedom given by

the number of gauges within this basin. However, we keep some of the results for this river basin because the scaling relation

given by Equation (7) is still statistically significant (p < 0.05) for mean and extreme river flows (Table S2).
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Table S3. t-tests for the difference between the critical value 1 and the scaling exponents for floods (8r), mean flows (8ar), and low flows

(Br) in the Amazon basin.

Q type Hy H, p-value Test result Conclusion
Br=1 p 1 245E-08 reject H

Flood r e Jeet Mo Br <1
Br>1 pBr<1l 122E-08 reject Ho
Bv=1 pBm#1 1.00E-01 do notreject H

Mean flow ! 0 Bv <1
Bvu>1 Bum<1l 5.00E-02 reject Ho
Br=1 Br #1  2.00E-01 do not reject H,

Low flow 7 ! 0 Br=1

B <1 fBr>1 1.00E-01 donotreject Hy

Table S4. Same as Table S3 but for the Negro basin.

Q type Hy H, p-value Test result Conclusion

Br=1 pBr#1 1.17E-03 reject H,
Flood s Jeet Mo Br <1
Br>1 PBr <1l 5.83E-04 reject Ho

Bv=1 pBm#1 826E-02 donotreject Hy
Mean flow Bu <1
B >1 Bu<1 4.13E-02 reject Ho

Br=1 Br #1  9.45E-01 do not reject Hy
Low flow Br=1
Br <1 Br>1 472E-01 do notreject Hy

Table S5. Same as Table S3 but for the Solimoes basin.

Q type Ho H, p-value Test result Conclusion

Br=1 Br#1 270E-01 donotreject Hy
Flood i Br=1
Br>1  pBr<1 134E-01 donotreject Hy

Bv=1 PBm#1 1.34E-02 reject Hy
Mean flow B > 1
B <1 PBu>1 674E-03 reject Hy

Br=1 Br#1 553E-06 reject Ho
Low flow Br>1
B <1 pr>1 276E-06 reject Ho
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Table S6. Same as Table S3 but for the Madeira basin.

Q type Hy H, p-value Test result Conclusion
=1 p 1 1.33E-03 reject H
Flood br r# ! 0 Br <1
Br>1 fBr<1l 6.65E-04 reject Ho
=1 1 4.33E-02 reject H
Mean flow Py P # ! 0 B <1
Bu>1 Bu<1  2.16E-02 reject Hy
Br=1 pr#1 3.70E-01 do notreject H
Low flow g g ! 0 Br=1

Br>1 pr<1 1.85E-01 donotreject Hy

Table S7. Same as Table S3 but for the Tapajos basin.

Q type Hy H, p-value Test result Conclusion

Br=1 pBr#1 126E-01 donotreject Hy
Flood Br=1
Br>1 pBr<1l 629E-02 donotreject Hy

Bu=1 PBu#1 3.27E-02 reject Ho

Mean flow Bm <1
Bu>1 Bu<1  1.63E-02 reject Ho
=1 1 1.27E-02 reject H,

Low flow Pr P # ! 0 Br <1
BL>1 Br<1l 633E-03 reject Ho

Table S8. Same as Table S3 but for the Xingu basin.

Q type Hy H, p-value Test result Conclusion

Br=1 pBr#1 230E-01 donotreject Hy
Flood Br=1
Br>1 pBr<1l 1.10E-01 donotreject Hy

Bu=1 pBum#1 1.40E-01 donotreject Hy
Mean flow Bv =1
B >1 Bu <1 7.00E-02 donotreject Hy

BrL = BrL #1 3.80E-01 do not reject Hy
Low flow BrL=1
B <1 fBr>1 190E-01 donotreject Hy
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