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JLKNMPOQM>R�SUT�VXW�Y[ZLW]\QM^OD_a`b_aYcM@KXW�dfegMa_>T�hfM@W�V�SUVN_aOQMiW�djSUVNR�YU`�dk\QlNmNScM>m�nXKNM>VNT�h�M>VXWoScV
OQM>_aM>Vp\q`)MiW]OQdrT�Z�SUVNRD\QTGWfs]W]OQScM^\t`PT�u�uvW�_a\jT�OQd>wxdjlN_
KyW�drmbZ[ScVNmNYcSUVNRzu{OjM>djK|Z}W]\QMaO~OQM>d�T�lbOQ_>M>d
OQM>YcW]\QSUs)MD\QT'\QKNM�Mas)MaOk��R�OQT�Z�SUVNR�KplNhDW�V�ngT�nXlNY{W]\jScT�V�w�\jKNM�nNOjM>mNSc_a\jM>m�W�mbs)MaOQd�MzSUh�n�W�_a\Qd�T�u
W�\QKNM>T�OjSc�>M>m�R�YcT�e�W�YxZLW]OQh�ScVNRNw�_
KXW�VNR�M>drSUV'Z}W]\QMaO~lNdjMBe�M>_iW�lNdjM�T�u,W�Vp\jKbOQT�ngT�R�M>VNSU_BMa�gMa_a\Qd
� djlN_
KzW�d}mXW�hfd}W�VNm�SUO�OQScR)W]\QSUT�V��^w�W�VNmz_
KXW�VNR�M>dLScVfnNOjM>_>SUnXS�\
W]\QSUT�V�n�W]\�\QMaOQVNd}mNlNM~\QTBVXW]\QlbOQW�Y
_>YUSchDW]\QSU_�s]W]OQS{W]eXSUYcSU\�`)�q�~VNM�h�Ma\QKNT.m'lNdjMam|ep`@\QKNM�dj_>ScMaVp\QS��X_�_aT�hfh�lNVNSU\�`G\QT�SUh�nNOQT�s)MI\QKNM
lNVNmNMaOQdk\
W�VNmNScVNR T�u�\QKNScd�_>T�h�nXYcM��Pd�`.d�\QM>h�Scd�\QKNM�lb\QScYUSc�iW]\QSUT�VPT�u�W]\QhfT�dknXKNMaOQSc_IW�VNm@Kp`.mbOQT]�
YcT�R�SU_iW�Y�hfT.mNMaYcd>� �.SUR�VNSU�X_iW�V)\�Sch�nNOjT�s)M>h�M>Vp\jd�KXWis)M�egMaM>V+W�_�KNSUMas)M>moSUVyOQM>_>M>V)\B`)MiW]OQdaw
eXlb\
\QKNMaOjMIScd�dk\QScYUY�WfYcW�_Q�GT�u�lNVNmNMaOjd�\
W�VNmNScVNR�T�u�djT�h�M�T�u�\QKNM�e�W�djSc_Ih�M>_
KXW�VNScdjhfd�W]\�Z}T�O��PW�VNm
KNT�Z�\jT�W�_>_albO
W]\QM>Y�`zh�T.mNM>Yg\QKNMahP�

� \QhfT�d�nXKNM^OQSc_�hfT.mNM>YUMaOQd�W]\j\QM>h�nN\q\jTPSch�nNOjT�s)MB\QKNMfd�Sch�lNY{W]\QSUT�V|T�u�\QKNM�K)`bmbOQT�YUT�R�Sc_iW�Y
_a`._>YcM�\QKbOjT�lNR�K \QKNM~nXK)`bdjSU_iW�Y�n�W]O
W�h�Ma\QMaOQSU�iW]\QSUT�VNd�OQM>YcW]\QM>m�\QTBnNOQM>_>S�nXSU\
W]\QSUT�V��� �`bmbOQT�YUT�R�Sc_iW�Y
hfT�mNM>YcMaOjd~R�M>VNMaO
W�YUYU`@lNdjMBOQMaY{W]\QS�s)M>YU`GdjSch�nXYUMBM>h�nXS�OQSc_iW�YUYU`p�¡e�W�djM>mPnNOjT.mNlN_a\QSUT�V|u¢lNVN_^\QScT�VNd�W�d
lbnNngM^OBegT�lNVNmXW]Oj`o_aT�VNmNSU\QSUT�VNd>w
Z[KNScYcM�R�SUsbSUVNRPhfT�OQM�mNMa\
W�ScYUM>m�W]\j\QMaVp\QSUT�Vy\QTPdjlbeN\jMaOjO
W�VNMiW�V
ZLW]\QM^O�hfT�s)M>hfMaVp\�W�VNm+OQSUs)MaO�OQT�lb\jScVNRN��JLKNMzYUScVb�oegM^\tZ"M>M>V£\QKNMadjMGhfT�mNM>Ycd�SUd�\jKNMz¤�W�VNm.�
�.lbOQuvW�_>M��t�._
KNM>hfM � ¤��N�N��Z[KNSc_
K£KXW�dB\QKNM�hDW�SUV�u¢lNVN_a\QScT�VNd�T�uLn�W]Oj\QSU\jScT�VNScVNR'SUVN_>T�hfScVNR'W]\k�
hfT�d�nXKNM^OQSc_~M>VNM^OQR�`DScV)\QTB¥Xl.�NMad¦T�u�O
W�mNScW]\QScT�V�w.KNMiW]\iwbhDW�d�dLW�VNm h�T�hfM>V)\QlNhPw�W�VNmzmNS�sbScmNSUVNR
\QKNM�ScVN_>T�hfSUVNRGnNOQM>_aSUnXSU\QW]\QScT�V|ScV)\QTPd�\QT�OQW�R�M�w�OQlNVNT��§W�VNmoMas]W]ngT�O
W]\QS�s)M�_aT�h�ngT�VNM>V)\Qd>��JLKNM
¤
�N�zScdL\QKNMaOQMau¢T�OQMBW��)M^`z_aT�h�ngT�VNM>V)\[T�u�\QKNM�djSch�lNY{W]\jScT�V T�u�\QKNM�Kp`.mbOQT�YcT�R�SU_iW�Y�_a`b_aYcM��

¨ lNhfM^OQT�lNdD�XM>Ycm©M^�bn�MaOQSUhfM>V)\Qd�KXW�s)M@egMaM>VªmNT�VNM'T�s)MaO�\QKNM@`)MiW]OQdDZ�S�\QK«\QKNM'T�eN¬kMa_^�
\QS�s)M�T�u"SUh�nNOQT�sbScVNR�\QKNMflNVNmNM^OQd�\
W�VNmNSUVNR@T�u"\QKNM�YUScVb�'egMa\�Z}MaM>Vo\QKNM�YcW�VNm.��djlbOQuvW�_aM�W�VNmy\QKNM
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Rhone-AGG
Evapotranspiration (kg m-2 day-1)

3-Year Average
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Rhone-AGG
Surface Runoff (Qs: kg m-2 day-1)

3-Year Average
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Rhone-AGG
Drainage (Qsb: kg m-2 day-1)

3-Year Average
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Soil Wetness 
3-Year Daily Average

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

S
W

I (
-)

ISBA

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

S
W

I (
-)

NOAH

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

S
W

I (
-)

COLA

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

S
W

I (
-)

MOSES

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

S
W

I (
-)

ECMWF

Sep Dec Mar Jun

NSIPP

VIC

MECMWF

SWAP

VISA

Sep Dec Mar Jun

SPONSOR

CLASS

ORCHIDEE

SIBUC

CHASM

Sep Dec Mar Jun

VIC_r

ORCHIDEE_r

CLASS_r

MOSES_r

SPONSOR_r

Sep Dec Mar Jun

DWD

DWD_r

TECMWF

INM

INM_r

Sep Dec Mar Junü�ý�þ�ÿ���ÿ���ÿ �����
	���
�������
��������
��������������� �!�"��#����$��%��'&(�����)�+*-,/.10

2436587:9<;!=?>67"@�3A=-@:B�CEDF@�;!>6G6;!GH@�IJ9K;!LM@"9<I?N�;O71>6IQPRG6STN�58>6UV@�36;OP'58>W@�; N49KI�>(@�367 XYL8;!=?G658>6U

@�IK=Z7[36I?N[@[; N\G6STN�=-@[58I�>]=?>6G^L8I�P_; N
@�I?@�=?L`=?a!a!S69bSA=-@�5MI�>dc



eTf

Soil Wetness 
3-Year Daily Average less the mean

Mdl
Mdl AVG
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SnowDepth: 3-Year Daily AverageObs
Mdl

0.0

0.3
0.6
0.9

1.2

1.5
1.8

2.1
2.4

S
no

w
D

ep
th

 (m
) ISBA

R^2  = 0.728
bias  = 0.021
RMS= 0.281

0.0

0.3
0.6
0.9

1.2

1.5
1.8

2.1
2.4

S
no

w
D

ep
th

 (m
) NOAH

R^2  = 0.564
bias  = -.256
RMS= 0.421

0.0

0.3
0.6
0.9

1.2

1.5
1.8

2.1
2.4

S
no

w
D

ep
th

 (m
) COLA_r

R^2  = 0.728
bias  = 0.115
RMS= 0.426

0.0

0.3
0.6
0.9

1.2

1.5
1.8

2.1
2.4

S
no

w
D

ep
th

 (m
) MOSES

R^2  = 0.558
bias  = -.260
RMS= 0.438

0.0

0.3
0.6
0.9

1.2

1.5
1.8

2.1
2.4

S
no

w
D

ep
th

 (m
) ECMWF

R^2  = 0.693
bias  = 0.007
RMS= 0.320

Sep Dec Mar Jun

NSIPP
R^2  = 0.656
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Snow Water Equivalent
3-Year Monthly Average
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Rhone at ViviersObs
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1) ISBA

R^2 = 0.874
eff   = 0.865
ratio= 0.954
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1) NOAH

R^2 = 0.798
eff   = 0.797
ratio= 1.010
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1) COLA_r

R^2 = 0.495
eff   = 0.087
ratio= 0.990
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1) MOSES

R^2 = 0.588
eff   = 0.495
ratio= 1.017
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1) ECMWF

R^2 = 0.704
eff   = 0.679
ratio= 0.954

Sep Dec Mar Jun

NSIPP

R^2 = 0.847
eff   = 0.829
ratio= 0.955

VIC

R^2 = 0.797
eff   = 0.766
ratio= 0.914

MECMWF

R^2 = 0.623
eff   = 0.611
ratio= 0.954

SWAP

R^2 = 0.857
eff   = 0.848
ratio= 0.990

VISA

R^2 = 0.801
eff   = 0.780
ratio= 0.935

Sep Dec Mar Jun

SPONSOR

R^2 = 0.438
eff   = -----
ratio= 1.048

CLASS

R^2 = 0.798
eff   = 0.788
ratio= 0.983

ORCHIDEE

R^2 = 0.465
eff   = -----
ratio= 1.119

SIBUC

R^2 = 0.500
eff   = 0.259
ratio= 0.810

CHASM

R^2 = 0.455
eff   = -----
ratio= 1.059

Sep Dec Mar Jun

VIC_r

R^2 = 0.796
eff   = 0.765
ratio= 0.913
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R^2 = 0.502
eff   = -----
ratio= 1.018
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R^2 = 0.749
eff   = 0.743
ratio= 0.984

MOSES_r

R^2 = 0.591
eff   = 0.509
ratio= 0.999

SPONSOR_r

R^2 = 0.463
eff   = -----
ratio= 1.021
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DWD

R^2 = 0.496
eff   = 0.340
ratio= 0.878

DWD_r

R^2 = 0.534
eff   = 0.412
ratio= 0.853

TECMWF

R^2 = 0.740
eff   = 0.706
ratio= 0.935

INM

R^2 = 0.878
eff   = 0.852
ratio= 0.928

INM_r

R^2 = 0.890
eff   = 0.878
ratio= 0.945
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1) ISBA
R^2 = 0.650
eff   = 0.637
ratio= 0.917
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1) NOAH
R^2 = 0.620
eff   = 0.239
ratio= 0.977
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1) COLA_r
R^2 = 0.373
eff   = -----
ratio= 0.936
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1) MOSES
R^2 = 0.582
eff   = 0.295
ratio= 0.980
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1) ECMWF
R^2 = 0.413
eff   = 0.403
ratio= 0.939

Sep Dec Mar Jun

NSIPP
R^2 = 0.634
eff   = 0.622
ratio= 0.852

VIC
R^2 = 0.446
eff   = 0.254
ratio= 0.862

MECMWF
R^2 = 0.599
eff   = 0.174
ratio= 0.942

SWAP
R^2 = 0.648
eff   = 0.539
ratio= 0.957

VISA
R^2 = 0.504
eff   = -----
ratio= 0.899

Sep Dec Mar Jun

SPONSOR
R^2 = 0.483
eff   = -----
ratio= 0.975

CLASS
R^2 = 0.539
eff   = 0.449
ratio= 1.014

ORCHIDEE
R^2 = 0.510
eff   = -----
ratio= 1.076

SIBUC
R^2 = 0.442
eff   = -----
ratio= 0.770

CHASM
R^2 = 0.507
eff   = -----
ratio= 1.020

Sep Dec Mar Jun

VIC_r
R^2 = 0.445
eff   = 0.247
ratio= 0.860

ORCHIDEE_r
R^2 = 0.517
eff   = -----
ratio= 0.966

CLASS_r
R^2 = 0.404
eff   = 0.356
ratio= 1.017

MOSES_r
R^2 = 0.582
eff   = 0.306
ratio= 0.965

SPONSOR_r
R^2 = 0.491
eff   = -----
ratio= 0.951

Sep Dec Mar Jun

DWD
R^2 = 0.464
eff   = -----
ratio= 0.764

DWD_r
R^2 = 0.490
eff   = -----
ratio= 0.633

TECMWF
R^2 = 0.638
eff   = 0.617
ratio= 0.917

INM
R^2 = 0.495
eff   = 0.482
ratio= 0.902

INM_r
R^2 = 0.721
eff   = 0.715
ratio= 0.918
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Saone at LechateletObs
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1) ISBA

R^2 = 0.801
eff   = 0.801
ratio= 1.023
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1) NOAH

R^2 = 0.731
eff   = 0.690
ratio= 1.193
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1) COLA_r

R^2 = 0.301
eff   = -----
ratio= 1.139
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1) MOSES

R^2 = 0.339
eff   = 0.013
ratio= 1.171
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1) ECMWF

R^2 = 0.519
eff   = 0.499
ratio= 0.996

Sep Dec Mar Jun

NSIPP

R^2 = 0.732
eff   = 0.642
ratio= 1.090

VIC

R^2 = 0.440
eff   = -----
ratio= 1.011

MECMWF

R^2 = 0.442
eff   = 0.440
ratio= 0.991

SWAP

R^2 = 0.775
eff   = 0.705
ratio= 1.131

VISA

R^2 = 0.657
eff   = 0.651
ratio= 0.980

Sep Dec Mar Jun

SPONSOR

R^2 = 0.243
eff   = -----
ratio= 1.237

CLASS

R^2 = 0.534
eff   = 0.503
ratio= 1.094

ORCHIDEE

R^2 = 0.276
eff   = -----
ratio= 1.456

SIBUC

R^2 = 0.227
eff   = -----
ratio= 0.714

CHASM

R^2 = 0.279
eff   = -----
ratio= 1.241

Sep Dec Mar Jun

VIC_r

R^2 = 0.440
eff   = -----
ratio= 1.011

ORCHIDEE_r

R^2 = 0.329
eff   = -----
ratio= 1.186

CLASS_r

R^2 = 0.602
eff   = 0.588
ratio= 1.104

MOSES_r

R^2 = 0.336
eff   = 0.043
ratio= 1.128

SPONSOR_r

R^2 = 0.270
eff   = -----
ratio= 1.168
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DWD

R^2 = 0.376
eff   = 0.311
ratio= 0.839

DWD_r

R^2 = 0.384
eff   = 0.312
ratio= 0.796

TECMWF

R^2 = 0.620
eff   = 0.581
ratio= 0.947

INM

R^2 = 0.828
eff   = 0.818
ratio= 1.002

INM_r

R^2 = 0.806
eff   = 0.804
ratio= 1.036

Sep Dec Mar Jun
�����
����������� �
��� �"!��$#&%('�% )*',+�-/.,0/-21,3�46587�3:9�-<;�=85	��->=�3�?@-*0A9(=�3B-DC$-23*%

EGF
F
H/I8J
KMLNEGO/P�QSRUT�V �XW EZY
[\T�V^] W`_ P�H/Pba�Q6P8EGHcQMRUO/d
PfegP�hAO8Vjikd
Pbhcl�H/mnEZa�PoH/l
Y
IZpqH2EGO/KMI�hrEZY
[

a�IZHcHcP�QsEGO/KMI�Y
hbI�mtOcd
Pvuxwzyt{}|~LoI�[
P�QMhfm�IZHfO/d
Pv��d��I�Y
P�EGOb��KS��KMP�H/hfEZY
[�O/d
Pv{>Hc[
P�a2d
P�EGO

|�EZl
��PD�B|&O8V��UEGHcOcK6Y�EGH/P}hcd
I _ Y�KMY�i�EGe�QMPr��V���V



�(�

Durance at LaClapiereObs
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1) ISBA
R^2 = 0.730
eff   = 0.659
ratio= 0.953
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1) NOAH
R^2 = 0.261
eff   = -----
ratio= 0.815
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1) COLA_r
R^2 = 0.383
eff   = -----
ratio= 0.797
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1) MOSES
R^2 = 0.126
eff   = -----
ratio= 0.868
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1) ECMWF
R^2 = 0.696
eff   = 0.593
ratio= 0.893

Sep Dec Mar Jun

NSIPP
R^2 = 0.787
eff   = -----
ratio= 0.881

VIC
R^2 = 0.676
eff   = 0.637
ratio= 0.953

MECMWF
R^2 = 0.559
eff   = -----
ratio= 0.996

SWAP
R^2 = 0.504
eff   = -----
ratio= 1.027

VISA
R^2 = 0.666
eff   = 0.156
ratio= 0.903

Sep Dec Mar Jun

SPONSOR
R^2 = 0.062
eff   = -----
ratio= 0.861

CLASS
R^2 = 0.410
eff   = -----
ratio= 0.866

ORCHIDEE
R^2 = 0.111
eff   = -----
ratio= 0.975

SIBUC
R^2 = 0.019
eff   = -----
ratio= 0.568

CHASM
R^2 = 0.129
eff   = -----
ratio= 0.892

Sep Dec Mar Jun

VIC_r
R^2 = 0.664
eff   = 0.624
ratio= 0.941

ORCHIDEE_r
R^2 = 0.082
eff   = -----
ratio= 0.828

CLASS_r
R^2 = 0.625
eff   = 0.202
ratio= 0.854

MOSES_r
R^2 = 0.048
eff   = -----
ratio= 0.790
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R^2 = 0.202
eff   = -----
ratio= 0.875

Sep Dec Mar Jun

DWD
R^2 = 0.271
eff   = -----
ratio= 0.810

DWD_r
R^2 = 0.153
eff   = -----
ratio= 0.747

TECMWF
R^2 = 0.768
eff   = 0.455
ratio= 0.935

INM
R^2 = 0.167
eff   = -----
ratio= 0.762

INM_r
R^2 = 0.184
eff   = -----
ratio= 0.769
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Statistics for 112 basins: correlation squared

0.00

0.06

0.12

0.18

0.24

0.30

0.36
fre

qu
en

cy
ISBA

0.00

0.06

0.12

0.18

0.24

0.30

0.36

fre
qu

en
cy

NOAH

0.00

0.06

0.12

0.18

0.24

0.30

0.36

fre
qu

en
cy

COLA

0.00

0.06

0.12

0.18

0.24

0.30

0.36

fre
qu

en
cy

MOSES

0.00

0.06

0.12

0.18

0.24

0.30

0.36

fre
qu

en
cy

0.0 0.2 0.4 0.6 0.8

bin

ECMWF

NSIPP

VIC

MECMWF

SWAP

0.0 0.2 0.4 0.6 0.8

bin

VISA

SPONSOR

CLASS

ORCHIDEE

SIBUC

0.0 0.2 0.4 0.6 0.8

bin

CHASM

VIC_r

ORCHIDEE_r

CLASS_r

MOSES_r

0.0 0.2 0.4 0.6 0.8

bin

SPONSOR_r

DWD

DWD_r

TECMWF

INM

0.0 0.2 0.4 0.6 0.8 1.0

bin

INM_r

ÒMÓ"ÔZÕ�ÖQÕÈ×NØQÕ Ù»ÚNÛzÚ¼ÜºÝ¥Þ.ß�à�áWâ�ã ß�ä�Þ.ÚNÛzå¼ß�á.ã�â�æºÜºçCÛ:è�äUáéÛ:ê\ësÛ¡åsìCí²ß�ä�Þ.ÚsÛzìYß�á.áéÛ¡æ�â�ÞWÜºß�å
Ýéê2ë¼â�áéÛ:è�ä�ß�áMî�î¡ï�ðeâ�Ý.ÜºåsÝ	ämß�á	Û:â�ì^Ú�ñQòsòuáéÛ:â�æºÜºç¡â�ÞWÜºß�å�óQÙ»ÚNÛ�áWâ�åNà�ÛMÜºÝ�äUáWß�ãõô�Þ.ß�îZöbÜÀÞ.Ú�â
ð¼Üºå
ÝéÜºçCÛ�ß�ä	î:÷2î�î�ó&Ù�ÚNÛ)ðHÛ:Ý¥Þ�ß:ø�ÛYáWâ�æ�æSÝéÜºã@ë¼æ�â�Þ.Üºß�åsÝ�â�áéÛ�Ý¥ù�ÛYö�Û¡è�Þ.ÚNÛ�ãuß�ÝéÞ�Þ.ß@Þ.ÚsÛJá.ÜÀàúÚ�Þ¡ó



ûsü

0.0 0.2 0.4 0.6 0.8 1.0

bin

Statistics for 112 basins: Efficiency
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Statistics for 112 basins: Ratio
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Á[¾�¶4Å®¿pÉ}ä,÷Sø}¾4ÒNù:úüûüÃsÉ[Å®µ�Í�ÅHÆ È�ÂpÈ�Ç�¿yÊ�ÃsÂ�À>È�Å[¶�Âp¿pÉ[Ç?Ã5Ù[ÙNÂp¿yÊ�Ã5Ä ¿yÈ�É[¾#â<Ý

´Sµ[¶�·I¸¬¹Jº¼»x¸�»[»�¾�¾�¿yÀ�Á[ÂpÃ5Ä ¶LÄ µ[¶LÆ ¶�Ç�¿pÈ�ÉNÃsÂ�¶4É[¶<Æ ÇsÍ}ÃsÉ[ÅÛµ�Í�ÅHÆ È�ÂpÈ�Ç�¿yÊ�ÃsÂ�Ê�Í�Ê4Âp¶4¾:ËEµ[¿pÊ#µ
Ã5Æ ¶?Ç�¶4É[¶�Æ#ÃsÂyÂyÍoÊ4È�É[¾�¿p¾2Ä ¶4É�ÄLËJ¿�Ä µ½Ä µNÃ5Ä�È�ÏIÄ µ[¶>ÐEµ�ÑÈ�É[¶<Õ@ºJä�äý¸�»[»�¾4Ý_è�ÁHÄ�ÒþÊ4È�É[¾�¿p¾2Ä ¶4É�ÄLËJ¿�Ä µ
Ä µ[¶4¾g¶?¸�»[»�¾4ÒþÄ�µ[¶�Æ ¶?Ã5Æ ¶�¾�È�À>¶�¿pÀBÙZÈsÆ�Ä#ÃsÉ�Ä�¿pÉ�Ä ¶�ÆgÕã¾�Ê#µ[¶4À>¶�Å[¿yòZ¶�Æ ¶4É[Ê4¶�¾�ÃsÀ>È�É[Ç�Ä µ[¶�·I¸¬¹Jº¼»
À>ÈDÅ[¶4Âp¾4Ýö¹�¶4¾gÙN¿�Ä ¶�Ä µ[¶�Ï�ÃsÊ�Ä�Ä µNÃ5Ä?Ä�µ[¶®¾�¿yÀ�Á[ÂpÃ5Ä ¶4ÅöÄ ÈsÄ#ÃsÂ�¶�î5Ã5Ù0ÈsÄ�Æ ÃsÉ[¾gÙN¿yÆ#Ã5Ä�¿pÈ�ÉíÃsÉ[ÅôÆ Á[É[Èsò
Ë�¶�Æ�¶>Ê4È�ÀBÙ�Ã5Æ#Ã5ÎNÂy¶BÃsÀBÈ�É[Ç�Ä µ[¶?¸�»[»�¾4Ò�Ä�µ[¶?Ù�Ã5Æ�Ä ¿�Ä ¿pÈ�É[¿yÉ[Ç®È�ÏIÄ�µ[¶>¶�î5Ã5Ù0ÈsÄ�Æ#ÃsÉ[¾2ÙN¿yÆ#Ã5Ä ¿yÈ�ÉvÃsÉ[Å
Æ Á[É[ÈsòöÊ4È�ÀBÙZÈ�É[¶4É�Ä ¾�Ã5Æ�¶�¾g¿pÇ�É[¿yÿNÊ4ÃsÉ�Ä�ÒþÃsÉ[Å½Ây¶�ÃsÅ}Ä È�Å[¿�ò0¶�Æ�¶4É[Ê4¶4¾L¿yÉÛÄ�µ[¶?¾�¿yÀ�Á[Â�Ã5Ä ¿yÈ�ÉÛÈ�Ï=¾�È�¿pÂ
À>È�¿y¾gÄ ÁHÆ ¶®ÃsÉ[Å Ä µ[¶®Æ ¿�î�¶�Æ>Å[¿y¾�Ê#µNÃ5Æ Ç�¶sÝ � É ÃsÅ[Å[¿yÄ ¿yÈ�É�ÒIÄ µ[¶z¾�É[È7Ë Ê4È.î�¶<Æ�¾�¿pÀ�Á[ÂpÃ5Ä ¿pÈ�ÉöîsÃ5Æ ¿y¶4Å
ÃsÀ>È�É[Ç�Ä�µ[¶:·I¸¬¹Jº¼»B¾�Ê#µ[¶4ÀB¶4¾4Ò�ËE¿yÄ µ>Ä�µ[¶:È�É[ÂyÍBÊ4È�ÀBÙ0È�¾g¿yÄ ¶�¾�Ê#µ[¶4À>¶�ÇsÆ ¶4Ã5Ä ÂyÍ?Á[É[Å[¶�Æ ¶4¾2Ä ¿pÀ�Ã5Ä2Õ
¿pÉ[Ç�Ä µ[¶�¾gÉ[È.Ë�Ù�ÃsÊ ÖÌÚÜÊ�È�É[¾�¿p¾gÄ�¶4É�ÄEËJ¿�Ä µ�Æ�¶4¾�Á[ÂyÄ�¾JÏ�Æ È�À�Ä µ[¶,ÐJµ�ÑÈ�É[¶<Õãº:ä,ä�â<Ý

»�¶�î�¶<Æ#ÃsÂDÈ�ÏDÄ µ[¶I·=¸þ¹Eº¼»¼¾�Ê#µ[¶4À>¶�¾�¿pÉ[Ê4ÈsÆgÙ0ÈsÆ#Ã5Ä ¶�ÅLÀ>È�Å[¿�ÿNÊ�Ã5Ä ¿yÈ�É[¾¬È7ËE¿pÉ[ÇJÄ È�Æ ¶4¾�Á[Â�Ä ¾�Ï�Æ�È�À
Ä µ[¿y¾:¾gÄ Á[ÅHÍ�ÝS¹Eúü¹ ¾�¿pÇ�É[¿�ÿNÊ�ÃsÉ�Ä ÂyÍ®¿pÀBÙ[Æ È7î�¶4Å®Ä�µ[¶4¿yÆJ¾�É[È.Ë¯¾�¿pÀ�Á[ÂpÃ5Ä ¿pÈ�ÉvÚÜ¹Eúü¹ Æ�¶�Æ Á[É�âJÊ4È�À?Õ
Ù�Ã5Æ ¶4ÅLÄ�ÈJÄ µ[¶4¿�Æ�Î�Ãs¾�¶4Ây¿pÉ[¶IÆ Á[É�Ý � É�ÃsÅ[Å[¿�Ä ¿pÈ�É�Ò.Ä µ[¶�¿pÉ�Ä�Æ ÈDÅ[Á[Ê�Ä ¿yÈ�É�È�Ï[Ã:¾�ÁHÎHÕ@ÇsÆ�¿pÅLÆ Á[É[ÈsòB¾�Ê#µ[¶4À>¶
¿pÉ�Ä È � ù�ø ÚæÆ ¶�Ù[Æ�¶4¾�¶4É�Ä ¶4Å_ÎDÍ � ù�ø Æ ¶�Æ�Á[É�â�ÃsÉ[ÅwÄ�µ[¶�¿pÀBÙ[Æ È7î�¶4Å�¾�È�¿yÂ0ÃsÉ[Å>Æ Á[É[Èsò®Ù�Ã5Æ#ÃsÀ>¶�Ä ¶<Æ ¾
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¬�­t®P¯}°r±i²´³.² µu¶;·�¸�¹\º,¸ »F¼_½0¾�¿4¶;·lÀ6ÁGÂ"Ã�Ã�ÄeÅ)Æ0Ç1ÀJÈ`Ç1É}¾Ê·�Ë}Ç"Ìh·�¿l½0ËÍÆ0·6ËÍÎaÈ�½�ËÐÏ�Ñ�·6Ò
Ó ÈÊÎJ¶�È�ËUÎa¶}È�ÑxÀ�·6ÔR½0À�Î6Õ@Ö8·6·[¶ÍÎ�Î�ÔM×ÙØ�Ø Ó�ÓuÓ ÕÚ¾�Ì|Ò7Õ Û�Ï�Ñ�ÑaÈÊ·6Ï7ÕÝÜ�À4Ø1¸�¹\º,¸�Ø�ÜB½"ÀuÒ�·lÎJÇ"È�¾`ÑlÕ

Þ Ç1ÀaÈ Ç1É}¾Ê·�ß�Ç0Ì�· à�·lá}Ë}ÈÊÎaÈ�½0Ë â�Ë�È�ÎaÑ
ãQä Ç"Ë�½"Ô ¿6Ç"Ë}½"ÔÍå>È`Ë�Î�·6Àa¿(·lÔ�ÎJÈ�½0Ë>·6Æ"Ç"ÔR½0ÀJÇ1ÎaÈ�½�Ë æ$ç�Ì�è\é�Ñlè@ê
ã Ö;½0È�¾ ÉzÇ1Àa·6Ñ�½0È�¾7·lÆ0Ç1Ô.½"ÀJÇ1ÎaÈ`½0Ë æ$ç�Ì è\é Ñ è@ê
ã Æ0Ç1Ô Îa½"Î4Ç"¾.·lÆ0Ç1Ô.½"Î�À4Ç"Ë�ÑKÔ}È�ÀJÇ1ÎaÈ�½�Ë æ$ç�Ì è\é Ñ è@ê
ë ç ç0Àa½�Ï�Ë�ÒV¶�·eÇ1Î�ìzÏ$í î Ì è\é
ë ¶ ÑK·6Ë}Ñ�ÈÊÉ}¾Ê·�¶;·eÇ1Îuì}Ï$í î Ì è\é
ë ¾Ê· ¾`Ç1Îa·6Ë�Îu¶;·eÇ1Îuì}Ï$í î Ì è\é
ë Ñ Ñ�Ï;ÀaÜBÇ"¿l·|»F½eÆ0·lÀa¾ Ç"Ë�ÒzÅOÀaÏ�Ë�½"ï æ$ç�Ì è\é Ñ è@ê
ë ÑKÉ ÉzÇ"Ñ�·lì}½ Ó ½"À�Ò;ÀJÇ"È`Ë}Ç1ç0·[ÀaÏ�Ë�½"ï æ$ç�Ì è\é Ñ è@ê
ð Ë�·lÎ Ë;·lÎ�ÀJÇ"Ò�È`Ç"ÎaÈ�½0ËVì}Ï$í î Ì è\é
Ö$Ë�½ Ó à�·lÔ}Îa¶ Îa½"Î4Ç"¾7Ñ�Ë�½ Ó Ò;·lÔ�Îa¶ Ì
Ö$Ï;ÉZÖ;Ë�½ Ó Ñ�Ë�½ Ó Ñ�Ï;É}¾�È`Ì|Ç1ÎJÈ�½0Ë æ$ç�Ì è\é Ñ è@ê
Ö8î ã Ñ�Ë�½ Ó�Ó Ç"Î�·lÀ�»{¾�È�ñ$Ï�È�ÒzÅ@·eñ8Ï}ÈÊÆ0Ç"¾Ê·6ËÍÎ æ$ç�Ì�è\é
Ö8îvò Ö$½0È`¾.îi·lÎJË;·6Ñ�ÑuòjË�Ò�·(í ó
µ Þ ·6ç Î�ÀJÇ0Ë�ÑKÔ}ÈÊÀ4Ç1ÎaÈ�½0Ë æ$ç�Ì è\é Ñ è@ê

ô$õ
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¬®­°¯±­°¬®­°² ³�­I´
µ·¶�¸1¹,º»%¼h½�¾h¿·¾�¼�½�¾�À�¾hÁ�ÂxÃ1Ä2Â ¹*Å »ÇÆ ¶�¸�µ ¾�À�» ¹*¹2È » ¹ ¼xÉ�ÊxËxÌ1Í�Î µ À}Ï}Ð?Ñ\Ò�Ó
Ô�Õ×Ö�ÎoØ�Í µÚÙnÛ,¸1¹ ÂxÜ�ÂxÝ È@ÞÆqÄ2ß�Âxàmá Ù » ¹2È@Þ »Câ,áz» ¹2È ß�» ¶ ÄkãQÂ ¹ Ä Ù »�àmÄ2Ã ¸1Û Âxã�ä�ÆqÄ2» ¹�Å Ã ¸ Ýx»�ÄkÆ ¶�¸ »Cå%Æqá�Â ¹ ÆqÄ È Â ¶�æ Ã,âÆqÄ�Ä Ù » Þ Ü È ß�ÆqÄ È�Þ à Þ Æ%Ü�»%¾�ç�è,éQé@ê�ëoì�íCî�êUï�í�ð.ívñqî�ê�ò�ñhó�ê@¼�ô�õz¼�É�öxËh÷eÉ�øxø�¾Ô�»�ÜúùmÆxÆ ¹ à�¼ µ ¾,¿·¾<ÒH¾�¼nÆ ¶�¸�û ¾�¿
¾nÔ�Âxàmå<»�Ü ¸ ¼�É�ÊxÊ<ü,Ín¿�Æ Å Æ%Ã<ä ¸ ÆqÄ2Æ�ãQÂ ¹ Ä Ù »�åqÆ%Ü È�¸ ÆqÄ È Â ¶ Âxã�ÜbÆ ¶�¸à*Ã ¹ ã�Æ Þ »�á�Æ ¹ Æ%ß�»CÄ2» ¹2È@ý ÆqÄ È Â ¶ à ÞvÙ »�ß�»�à�¾Sþ,ê�ÿ�é��_ì��qð9í�¼�����¼�ÉxÉhü	��÷eÉxÉ�Êxö1¾Ô�Â,Â ¶ »%¼ µ ¾�¼�Æ ¶�¸ À�¾UÏ�Ä ÞvÙ »�å<» ¹ à�¼
���	�1ÉxÍ µ·¶�È�¶ Ä2» ¹2Þ Âxßuá�Æ ¹2È à*Â ¶ Âxã�Ä Ù1¹ »�»�à ¶ Â�ä�à Þ�Ù »�ß�»�àkÂxãåqÆ ¹*Û1È@¶ Ý Þ ÂxßuáDÜ�»Câ È Ä Û�Þ ÂxÃ1áDÜ@» ¸ Ä2Â�Ä Ù »�à2Æ%ß�»�Ü�Æ ¶�¸ Ñ\à*Ã ¹ ã�Æ Þ »�ß�Â ¸ »�Ü Í�Ö�Â Þ Æ%Ü�à Þ Æ%Ü�»�»Cå%Æ%Ü¥ÑÃDÆqÄ È Â ¶ ÆqÄoÆ ¶#µ Ü5á È�¶ »�à È Ä2»q¾Uþ,ê�
����qî2ñqì�íCð9ívñ�î�ê�¼���¼eö<üqø�÷,öxÊ%ø�¾Ô�Â,Â ¶ »%¼ µ ¾@¼ û ¾�Î
Æ Å »�Ä2à�¼�½�¾��·Â È Ü Ù Æ ¶ ¼���¾o¿�ÜbÆ ¹�� ¼�À�¾�� È5¹ ß�» Û » ¹ ¼���¾ û Â�â�¼ÇØ�¾'Á�Ã�à*»Cåz¼�Õ�¾Î
Æ ¸�¸ »�Ü�Æ ¶�¸ ¼���¾���Âxà×Ä2» ¹ ¼���¾<Ö�Â Ù ß�Æ ¶�¶ ¼���¾<Ò�Æ Ù Æ ¶ Æ%ß�Æ1¼	��¾<Ò È Ä ÞvÙ »�Ü�Ü[¼nÓ�¾��
Æ%à*Â ¶ Â�åqÆ1¼Á�¾WÑ Ø�¾�� È Ã�¼ µ ¾ÇÀ È Ä2ß�Æ ¶ ¼�½�¾�À�ÂxÜ ÞvÙ » ¹ ¼ µ ¾�Ô·¾ � Ù ß�Æ �1È@¶ ¼���¾�!SÆ ¶ Æ � Æ1¼�Ô·¾ å%Æ ¶ ¸ » ¶Î·Ã ¹�� ¼"��¾$# º» ¹ Æ ¶ Ä�¼$��¾$#}» ¹ à*»�Ý ÙnÛ ¼zÀ�¾%# È Ä2» ¹mÅ Â�Æ ¶�¸'& ¾úÑ\Ö�¾eØ�Æ ¶ Ý�¼(���	�xö1Í$! Ù »)� Ù Â ¶ »CÑµ ÝxÝ ¹ »�Ý<ÆqÄ È Â ¶ ÖUÆ ¶�¸ �,Ã ¹ ã�Æ Þ »*� ÞvÙ »�ß�»�Õ ¶ Ä2» ¹*Þ Âxß�á�Æ ¹2È à*Â ¶ À ¹ Âqù×» Þ Ä�Í µ·¶ Ó?å<» ¹ å È »�ä�¾�þ1êÿ�é���ì��%ð.í�¼,+ È@¶ á ¹ »�à*à.-C¾Ô�Âhä'Ü È@¶ Ý�¼SÖ�¾ ¿
¾@¼,��¾�À�¾SÖ�»�Ä*Ä2» ¶ ß�Æ È » ¹ ¼SÔ
¾/� È ù×à*à*» ¶ ¼�Ö}¾�À�¾ Á ¹ Æ Ù ß�¼,��¾�Ô·¾ ¿�ÜbÆ ¹0� ¼SÒH¾�ÏÇÜÒ�ÆxÆ Û Æ ¹ ¼���¾qÏÇà*à*» ¹*Û ¼���¾nÁ�Â�» ¹ à�¼ û ¾%Î
Æ Å »�Ä*à�¼xÔ·¾qåqÆ ¶u¸ » ¶ Î·Ã ¹�� ¼x½�¾x½ È�¶ ¼���¾���Æ Ù Æ ¶ ¼	��¾Ö�Â Ù ß�Æ ¶�¶ ¼���¾�Ò�Æ Ù Æ ¶ Æ%ß�Æ1¼1��¾eÒEÂ Þ2� Â�¼�Ó�¾%�
Æ%à*Â ¶ Â�å%Æ1¼ µ ¾$� Ù ß�Æ �1È�¶ ¼1��¾1#Ç» ¹ à*»�Ý Ù<Û ¼À�¾3# È Ä*» ¹*Å Â�¼1Ø�¾�Ð È Æ1¼1Ð�¾DÒ�Æ1¼�Ø�¾DÐ
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