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1. INTRODUCTION

During the period 1978-1983 the World Meteorological Organization (WMO)
carried out an international intercomparison of conceptual models of

snownelt runoff [WMO, 1982].

The aims of the project were:

- to assemble information on existing models used operationally to

estimate snowmelt runoff;

- to compare snownelt runoff models with regard to their structure,

conceptual basis and data needs;

- to evaluate and obtain an insight into their performance and accura-

cy of estimation, and

- to disseminate the information and results obtained so as to popu-
larize new approaches to forecasting snownelt runoff and assist
countries in the selection and application of models for this

purpose.

Ten models submitted by seven countries were included in the project

and fitted to six standard data sets submitted by six countries.



Each data set comprises a six-year calibration period and a four year
verification period. Graphical and numerical verification criteria were
used to analyse the results of the models; the final report is in prepara-

tion and will be published by WMO.

The participants of the technical conference held in Norrkdping, Sweden
on September 26-30, 1983 expressed the opinion that it would be desirable to
estimate confidence intervals for the values of the verification criteria in
order to determine whether the differences between the criterion values are

significant or the result of sampling variations.

At the conference, it was decided that, in addition to the values based
on the entire calibration and verification periods and the snowmelt seasons,

annual values should be computed as well for the criteria R, NTD, S and NS.

In this report, we used these criteria, which are defined as follows:

- Ratio of the mean error to the mean observed discharge:

iy . -y,.)
R = c 0

n io

- One minus ratio of the sum of squares of the daily residuals to the

centered sum of squares of the daily observed discharges:

zly, - 90)2 - zly, - y,)?

NTD = for mean daily discharges

zly, - 90)2
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- Ratio of the standard deviation of the residuals to the mean observed

discharge:
§ = n

y

0

- Coefficient of gain from daily means:

z{y

NS = o " Yod)? - Zlyg - ¥,)2

Z(yo - S;od)2

In the above equations: Yo ¢ observed discharge; Ye i computed
discharge; n : total number of observations; yod : mean daily observed

discharge for each day of the year derived from the calibration period.

The models and the basins used in the Intercomparison Project are given
in the following table:

MODELS
BASINS
MODEL ABBREVIATION
IN THIS REPORT

Durance (France) UBC UBC
W3 (U.S.A.) CEQUEAU CEQ
Dunajec (Poland) ERM ERM
Dischma (Switzerland) NAM-I1 NAM
IT1lecillewaet (Canada) TANK TAN
Kultsjon (Sweden) HBV HBV
SRM SRM
SSARR SSA
PRMS PRM
NWSRFS NWS
DAILY MEAN ("Peasant")* DAY

* This "model" was not included in the intercomparison project. It consists
of the mean daily observed discharge for each day of the year derived from
the calibration period.



TABLE 1. ANKRUAL CRITERTIQON VALUFS
NTD
CATCHHENT DURANCE RTIVFR (FRANCE)

COMPLETE YEAR

URC CFQ ERM NAM TAM HBYV SRM $SA PRM NwS DAY
CAL 69=70 29 .921 JA12 . 954 .B96 « 937 -t,000 0904 + 920 .957 844
CAlL. 70=T71% 890 e 210 B15 JB9U «935 «860 «1,000 +881 «836 710 + 7193
CAL  T1w7?2 < BARY . 925 « 150 2901 . 928 « 894 wl,000 + 706 +853 909 <708
CAL  72=73 912 L6d1 692 .B837 804 2686 «1,000 921 + 685 921 700
CAL 73«74 .B75 « 784 <637 JERZ ,919 +856 =1,000 876 2880 863 804
CAL T4e75 B2 B34 o042 JB77 .823 875 « 934 . 893 s684 808 « 132
VER 78aT76 . 557 <316 -, TRD «TRY4 688 84S 837 .838 323 LT42 »1,009
VER T6=77 873 JHRU L 700 860 L 8RY 816 8058 897 «756 . 939 NY.Y'
VER 77=78 B804 JBhT . 595 .820 +H825 922 893 R22 624 920 2485
VER 78e79 T3 <338 o197 8BTS 972 2922 L 845 916 880 e 929 o774

SNOWMELT SEASON

CAL  69=70 .877 ,9P4 .833 977 862 <914 1,000 .833 .897 .928 .697
CAL  70m71 852 .B37 LBOT .836 ,847 578 1,000 696 567 L780 L4138
CAL  71e72 W737 LBRY L5614 L873 .888 .750 «1,000 .780 . 729 .880 0522
CAL  72-73 BARY . 398 W021 L427 L7406 L4847 1,000 ,880 W4T7 ,890 L469
CAL 73=74 L850 ,691 J5RU .833 862 .719 «1,000 ,193 .796 ,158 .695
CAL  74e75 . . 709 696 .363 .B26 .5R6 0762 ,607 .821 437 0660 +391
VER 78«76 -, 898 -, 371 =4,817 . 127 321 «821% «814 o732 =-,728 379 =3,612
VER T4=77 684 B8 LY .936 JB32 759 .874 .822 622 ,924 », 159
VER  77=78 .826 JBR1 .399 LBR9 L7340 ,901 925 ,693 0690 L904 328

VER  7Re79 .939 ,952 L7604 .943 L963 ,883 L7126 .B72 B35 ,967 581
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As a first step the annual values of the criteria defined above were
studied. The annual values of the criteria for all basins, periods and
seasons are given in Appendices A and B. As an example, Table 1 and Figure
1 give the values of the criterion NTD for the Durance River. The value

(-1.000) denotes that the model has not been tested in a given case.

In Figure 1, each asterisk represents the annual value of the criterion
for the calibration and verification periods. If the annual value is the
same for more than one year, the asterisk is replaced by a digit showing the
number of repetitions. The symbol "I" indicates that at least one annual

value is outside the range of the scale.

An examination of the tables and graphs indicates that criterion values
vary for different years and models. There is an overlap between the range
of the annual values of the criteria for different models which indicates
that the difference between criterion values may be due to sampling varia-
tion and therefore it would be useful to compute confidence intervals. In
this connection, it is interesting to note that the dispersion of the
criterion values of a given model for different years is an indication of

the consistency of its performance.
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The verification criteria are complicated functions of the observed and
estimated flows and therefore the computation of exact confidence intervals
is mathematically intractable. In this report, two different approaches

were used to compute approximate confidence intervals.

The first approach is the standard two-way analysis of variance and the

second is the Jackknife statistic which is of general applicability.

It must be noted that confidence intervals for the criterion values
were also computed using Friedman's (Hollander and Wolfe, 1973) non-
parametric two-way analysis of variance method. The results of this compu-
tation were less sensitive in discriminating between model performances than
both the ordinary Anova and the Jackknife statistic and therefore they are

not included.

2. ESTIMATION OF CONFIDENCE INTERVALS

2.1 Two-way analysis of variance

A two-way analysis of variance can be used to determine the effects of
the years and the models on the values Vij of the verification criterion V
where (i) represents the year and (j) represents the model. It must be

noted however, that in our case, as 1is apparent from the graphs of the



previous section, the basic assumptions of the analysis of variance
(homoscedasticity, independence and normality of residuals) are not satis-
fied in most cases. In addition, confidence intervals computed by the
standard two-way Anova are based on the pooled standard deviation and there-
fore cannot take into account the differences in dispersion between models

and can only give an indication of the size of the confidence intervals.

Table 2 shows the results of a two-way analysis of variance for the

criterion NTD of the annual values of Table 1 and the 95% confidence inter-

vals based on the pooled standard deviation.

Figure 2 shows in graphical form the confidence intervals of Table 2.
On this graph, "V" represents the arithmetic mean of the annual values of

the criterion.

It must be noted that the confidence intervals in the figures are cut-
off if the upper or lower limit of the interval is outside the range of the

scale. This is indicated by the symbol "I".

Figure 2 shows that the confidence intervals for NTD are very wide for
the verification period. This is due to the fact that the pooled standard
deviation is influenced strongly by models with high variability of the NTD

values.
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TABLE 2. @RY FONMFTDFNCE INTERVALS RASED ON TWDeWAY ANOVA

CER
«N517
$ 793
+B36

LA79

. PR59
JUSR
750

1,042

» 10864
650
o739

JR2A

AT711
-,303
586

1,075

CRITERION NTD
CATCHMENTY DURANCE RIVER (FRANCE)

COMPLETE YFAR

CALIBRATION PERIOD

FRHM NAM TAN MRV SRM SSA
L0517 0517 0517 W0517  «1,0000 0517
L681 LRa7 841 L807 “1,000 853
.72 LR9N . 884 850 =1,000 .896
767 .933 927 .893 *1,000 939

VERIFICATION PERIGD

2859 2859 2859 2859 12859 2859
036 543 550 ,584 553 ,576
,32R LR35 842 BT6 ,845 868
620 1,127 1,134 1,168 1,137 1,160

SNOWME|L T SFASON

CALIBRATION PERIOD

L10R6 L1086 $1086 W1086  «1,0000 ,1088
539 .873 ,709 L6006 -1,000 711
L6028 962 798 695 «1,000 .800
717 1,051 ,887 784 «1,000 ,889

VERIFICATION PERIOD

AT R711 WBT11 WB7114 WB711 87114
-1,731 -.015 - 177 -, 048 ., 055 »w,109
-, U2 874 712 Bt <834 780
047 1,763 1,601 1,730 1,723 1,669

is the arithmetic mean of the annual values

PRM
(0517
R Iy
809

o852

2859
354
6046

938

1086
561
650

« 739

8711
-,535
¢354

1,243

NWS
W 0547
+851
LT

937

12859

590

882
1,174

«1086
727
Ble
2905

8711
w096
2793

1,682

DAY
+0517
« 735
778
821

« 2859
-, 114
178
«470

1086
446
+535
624

8711
1,604
-, 715
174
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This is a serious limitation of the standard two-way ANOVA approach.

Given that the confidence intervals for NTD are very wide it was
considered useful to include the corresponding tables and graphs for the

criterion S which has a smaller variability (Table 3, Figure 3).

Based on the confidence intervals already computed, we can determine
groups of models which are not significantly different, i.e. the Tower NTD

values are within the confidence interval of the higher NTD values.

Figure 4 shows groups of models whose NTD values are not significantly
different. The figure should be read from the higher to the lower values of
NTD. For example, for the calibration period (complete year), the models
TANK, NAM-II, UBC and NWSRFS are within the confidence interval of the best

model (SSARR). Figure 5 shows the corresponding results for the criterion

S.

The above computations were carried out for all basins, criteria,
periods and seasons. The results show that the confidence intervals based
on the pooled standard deviation are not a reliable guide to model perfor-
mance and therefore the remaining tables and graphs are not included in this

report.
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COMPLETE YFAR

CALIBRATION PERIND

FaM NAM TAN HBV SRM §5a PRM
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2.2 Jackknife statistic

The Jackknife statistic is a refinement of methods of direct assessment
of sample variability (Mosteller and Tukey, 1977). This technique is based
on the subdivision of the sample in a number of subsamples and the computa-
tion of the statistic by omitting each subsample in turn. The statistic
thus obtained has a t-distribution and therefore can be used to compute

confidence intervals for the values of the verification criteria.

In this connection, it must be noted that the Jackknife statistic is
generally valid for independently and identically distributed observations.
The use of this statistic in the present context is justified by the lack of
autocorrelation of annual flows since the groups used in the computation of

the statistic consist of the daily flow for individual years.
The procedure for computing the Jackknifed estimates and the corre-
sponding confidence intervals for the values of the verification criteria

consists of the following steps:

1) Given the observations:

compute the value of the verification criterion Va]] = f(z1, 00y 2

for all the data.
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2) Subdivide the data into 2 groups where % is the number of years in the

calibration or verification period.

3) Let V(j) be the value of the criterion computed from the portion of the

sample that omits the j-th group. Compute the "pseudovalues"
V*j = 2V gy - (1) V(j)

Joo1,2, vy s

4)  The "Jackknifed" value of V is

vV, = -% (V*1 + ...t V*z)
and
Var (V) = = Var (V,.)
. J
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5) To form confidence intervals for V,, use the t-distribution with ( 2-1)

degrees of freedom.

Table 4 shows the results for the criterion NTD for the Durance River
including the 95% confidence intervals. The tables for all the criteria are

shown in Appendix C.

Figure 6 shows in graphical form the confidence intervals of Table 4.

The graphs for all the criteria are shown in Appendix D.

It must be noted that the symbol V in the graphs represents the

jackknifed value V,.

Figure 7 shows the model groups based on confidence intervals of the
criterion NTD calculated with the Jackknife statistic. The model groups for
all the criteria are shown in Appendix E.

3.  CONCLUSIONS
A.  METHODOLOGY

The following methods were used for computing confidence intervals:

1- The method of ordinary ANOVA which is based on the pooled standard
deviation and therefore cannot take into account the difference in

variances between models.
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Friedman's non-parametric two-way ANOVA based on ranks, which is not

sufficiently sensitive in discriminating between models.

The Jackknife statistic which can take into account the different
variabilities of the models but cannot provide non-symmetric confidence
intervals which are more realistic in some cases. In addition, the
Jackknife is valid only for identically and independently distributed
random variables. Consequently, it was necessary to subdivide the data
into complete years, which reduced the number of groups used in the
comutation of the Jackknife statistic. Despite this limitation, it
was decided that the Jackknife statistic is to be preferred to the two

other methods.

RESULTS

An examination of the tables and graphs of the verification criteria
indicates that there is an overlap between criterion values and

consequently it is desirable to estimate confidence intervals.

The confidence intervals of the criterion values based on the jackknife
statistic indicate that the models can be classified into groups within
which the performances are not significantly different. In this case,
model performance must be evaluated on the basis of factors other than

the numerical verification criteria.
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'.127
017
®, 094

..170
W R84
,093
0 0U2

", 153

438
0,124
»158

L€ -



ANNUAL CRITERION VALUES

NTD
CATCHMENT W3 » WATERSHED (USA)
COMPLETE YEAR

usg CEQ ERM NAM TAN HBY SRM 8sA pRM NW$ DAY
CAL 68#69 2874 2760 1,000 AL 2939 820 873 0784 o84} 0914 1697
CAL 69w70 L8670 +809 »1,000 825 W 945 877 .808 0930 2816 2914 2595
Cal  70w7% o864 o733 »1,000 2848 0952 1891 1868 ,908 «810 2967 2657
CAL  T7iw?2 ,938 896 »1,000 908 0932 2931 ,861 2934 28306 »967 0593
CAL 72#73 861 2563 »1,000 $774 ,932 2811 »709 1863 0891 927 2205
CAL 73w74 L840 2633 «1,000 .816 822 4879 . 739 »828 788 2904 o548
VER 74w?5 T80 0702 »1,000 2695 . 786 W T1Y s 720 W 761 W 794 ,884 »364
VER T5=76 2802 o774 ®1,000 L7134 $723 $825 2795 .832 1796 .886 0077
VER T6e77 #7154 1662 ®1,000 L1717 L8614 W724 2675 ,804 772 2914 », 205
VER 77«78 W74 +338 *1,000 .841 877 1653 2609 1665 806 W 913 W336

SNOWMELT SEASON

CAL  68wb9 .879 668 “],000 2719 947 777 858 723 814 ,893 1628
CAL 69«70 2909 o853 1,000 897 £ 948 2934 , 847 »928 1825 p919 5814
CAL 70w 899 836 1,000 2927 «934 1908 916 877 846 ,958 1698
CAL 71'72 .qul .85“ '1.000 ’9‘7 ‘916 .93“ gaso ’9“0 .79‘ ’qba .552
CAL T2=73 ,610 524 =1,000 o712 o735 0304 ,697 L449 0674 677 ., 806
CAL  T3e74 867 «659 1,000 . 798 631 1846 702 837 1663 841 1565
VER T4=75 914 o748 *1,000 2839 677 +865 714 0633 +928 2840 W 408
VER 75«76 . 733 711 .1,000 2658 528 +809 849 W 761 ' 764 » 835 *,368
VER 7677 714 749 1,000 ,837 . 824 741 b 702 21686 773 869 *,596

VER T7w78 L.T180 <041 »1,000 .857 896 1689 852 604 N YY) W14 1589

_Zs_



ANNUAL CRITERION VALUES

$
CATCHMENT W3 = WATERSHED (USA)
COMPLETE YEAR

uBC CEQ ERM NAM TAN HBV SRM §SA PRM Nw$ DAY
CAL 6B8=69 $518 $ 715 »1,000 2694 2360 0619 »520 0679 +581 pu27 1803
CAL 69=70 2458 +556 *1,000 530 2297 1448 »557 2336 oS44 .372 2808
CAL 70=7} 2606 «848 =1,000 2041 W361 2542 ,598 »507 $T16 »300 1961
CAL T1e72 . 391 +506 »1,000 p4ve W 408 b1y +586 » 404 1638 286 1,001
CAL  72#73 457 810 =1,000 2583 o319 0533 pobl +453 o404 »331 1,003
CAL 73e74 J429 1649 “1,000 S459 W452 W372 2548 L4484 494 331 720
VER 74»75 2568 «640 *1,000 p648 $543 2631 v621 WST4 +533 L400 936
VER 75a76 2493 526 «1,000 <571 2583 2463 2502 484 2500 2378 1,064
VER T6wT7 $536 2028 “1,000 #510 2403 0567 $616 478 516 o318 1,186
VER 77076 .582 .687 -l.OOO .434 .38‘ .6“0 .680 .629 .“79‘ .320 .Bab

SNOWMELT SEASON

CAL  68eb9 329 545 1,000 501 ,218 W46 2356 498 408 p309 o577
CAL 69=70 305 «386 »1,000 0323 :229 2258 2394 0270 pu22 . 286 1632
CAL  70=7} 2321 410 1,000 .272 2260 0307 2293 0355 397 2207 +556
CAL  71e72 0286 W40l “1,000 2339 »342 0304 2458 s 288 +529 223 0806
CAL 72=73 340 «376 »1,000 0293 0281 2459 »300 L4058 311 p310 »733
CAL  73=74 2606 427 »1,000 . 329 LD 1288 W 400 1295 W 425 s092 482
VER  74e78 2263 $450 »1,000 2359 509 2329 479 2543 W 240 388 2689
VER 75=76 2397 o413 "i,000 449 »527 0335 0298 »375 o372 312 + 897
VER 7T6a77 pu32 « 408 *1,000 .327 +339 2412 NTT 2453 2385 ,293 1,021

VER 77«78 2440 919 1,000 « 355 302 v523 36} 2590 «370 278 «601

_EE_



ANNUAL CRITERION VALUES
NS
CATCHMENY W3 » WATERSHED (USA)
COMPLEYE YEAR

usc CEQ ERM NAM TAN HBV SRM 834 PRM NWS§ DAY
CAL 68wb69 585 2206 *1,000 . 253 798 1406 580 «285 W477 o718 0,000
CAL  69=70 2079 527 »1,000 2569 1865 1697 2525 827 +546 »788 0,000
CAL  70w7) 4603 o221 *1,000 +555 «859 1682 1613 p722 N TH 2903 0,000
CAL 71e72 .847 o 744 »1,000 $774 «834 183} 1658 +837 597 2919 0,000
CAL T2w73 . 825 2 450 *1,000 2715 915 0762 1634 1828 1863 908 0,000
CAL  73=74 1645 188 *1,000 «593 +606 0733 s422 019 4530 788 0,000
VER 74e75 .63 »532 *1,000 2521 1663 546 1560 1624 1676 817 0,000
VER 75=76 2786 2755 “],000 s712 0700 811 2778 »818 W 779 ,876 0,000
VER Tem77 79 720 *1,000 818 1884 W 771 730 838 811 s 928 0,000
VER T7=78 $569 ., 002 »1,000 « 760 815 478 411 W 496 707 869 0,000

SNOWMELT SEASON

CAL  6Be69 V675 106 1,000 248 857 400 2618 o254 499 »743 0,000
CAL  69=70 . 782 649 1,000 2754 877 (843 4635 .829 .582 ,807 0,000
CAL  70w7} 666 456 1,000 760 .78 0695 s722 .591 490 2861 0,000
CAL 71872 ,874 752 «1,000 822 .820 .858 680 ,872 .568 2924 0,000
CAL  72w73 . 784 737 1,000 pBu1 .853 1614 .832 »695 (819 ,021 0,000
CAL  73=74 .695 215 *1,000 .536 «151 1645 314 .628 . 224 .634 0,000
VER 74a75 .854 573 1,000 2728 .453 773 2517 +379 879 V730 0,000
VER 75=76 ,805 J7R8  =1,000 » 750 .655 .860 .889 .825 828 ,879 0,000
VER  T6w77 +821 843 1,000 .898 ¢890 2838 2813 .803 ,858 918 0,000

VER T77T=78 465 vl ,337 »,.000 w651 W 747 242 W 640 036 620 o798 0,000

_Vs_



CAL
CAL
CAL
CAlL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CaL
CAL
CAL
CAL

VER
VER
VER
VER

TOw?]
Ti=72
72=73
73=74
Tue?S
7185=76

T6m77
77«78
78«79
79«80

707}
Ti=72
72=73
7374
TUaTs
7576

T6e77
77«18
TA=T79
79«80

« 079
=193
»,091

021

o141
«ld0o
_.197
073

-, 028

CEQ

, 024
L084
-, 067
028
-, 006
061

-, 058
-, 127
015
LOR7

-, 118
244
.. 207
.075
L 040
., 055

-.113
«,210
-,027
-, 041

ERM

047
1006
=156
017
‘.127
w, 031

043
..108

0u2
-, 048

-, 220
. 331
-, 251
286
. 044
-, 148

« 028
-, 129
-, 002

,007

NAM

,088
014
-, 053
011
'-122
. 315

220
148
294
« 055

J113
022
-, 039
(162
-, 230
510

119
264
.379

-, 163

ANNUAL CRITERION VALUES

CATCHMENT

COMPLETE

TAN

»,020
186
-, 023
,043
-, 046
L061

«036
-, 032
L0B6
,084

SNOWMELT -

w, 104
459
-, 040
« 304
-, 007
152

074
.021
o133
L1009

R

DUNAJEC RIVER (POLAND)

YEAR

HBY

‘.028
119
'.0““
063
., 008
'036

e 048}
=086
+ 053
«167

SEASON

w086
«093
'.063
0210
-.128
064

-, 080
-, 067
086
W 115

SRM

=1,000
«],000
«1,000
'1.000
'1.000

,008

»1,000
w],000
=1,000
=1,000

1,000
1,000
”‘.000
»-1,000
«1,000

+ 051

«1,000
=1,000
'1.000
”1.000

» 194
019
-, 254
062
»,125
- 147

-, 158
= 174
-, 122
-, 128

PRM

--.069

097
., 038
012
" 062
L0458

2009
»,1014
004
2094

‘.211
2214
"210
043
'.075
o094

=,153
. 174
-, 082
"oba

o158

074
,386
v, 144
+ 306
'.068
'.25“

", 293
'|27b
2034
« 294

_98_



CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CaL
CaL
Cal
CAL
CaAlL

VER
VER
VER
VER

70Ty
Tie?2
72=73
T3=T74
YL TYAS
15«76

T6=77
77=78
78=79
79=80

T0=74
Ti=72
72=73
T3=Td
Tum7%
75=7¢6

T6=T77
77=78
78=79
79=80

.1“‘7
«598
»504
861

CFQ

605
+BT7
2557
« 708
U863
629

W170
777
. 702
L 788

bbd
W502
W737
273
« 358
597

152
660
689
722

ERM

,263
,B818
J726
.80
290
L748

'1.“05
572
,699

.126
490
296
=-,25%9
082
719

-l B3
343
-, 029
L493

NAM

665
718
591
.126

-, 112

2651
701
797
«15%
L289
-, 750

» 084
526
=,237
579

ANNUAL CRITFRION VALUES

CATCHMENT

COMPLETE

TAN

L642
855
2923
861
603
W 748

389
807
« 685
2853

SNOWMEL T

435
,229
(693
e €60

-, 223
747

068
2 TH9
135
8le

NTD

DUNAJEC RIVER (POLAND)

YEAR

HBV

281
882
+875
824
2597
W 736

0557
722
$ 743
764

SEASON

212
.710
«839
' 568
1621
0638

y44s
W 747
,699
599

SRM

01.000
«{,000
»wl,000
1,000
=],000

« 150

»],000
«],000
1,000
wl,000

=1,000
»l,000
.1.000
-i,000
1,000

o759

»],000
»1,000
'1.000
=1,000

L2040

+693
536

326
758
591
,639
.70

,555

L0436
,579
L607
,608

PRM

576
0907
0926
4805
W718
+588

392
« 178
2725
,869

,898

560
W 777
o714
873

,691
752
316
0337
,930

L433
,834
W876
696

Day

w 474
.2“1
2 349
0226
0196
114

-,594
o190
'.602
106

151
.'130
498
.'533
465
376

-.755
«033
« 086
0265

_98_



CAL
CaL
CaL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

T0m7§
Ti=72
72=73
73=74
Tde1%
75=76

Te=17
T7=78
78=T79
79«80

T0=7}
71«72
72=73
73=74
Tu=T5
75.76

T6=?7
77=78
TR=79
T79=K(

L6487
.694
L 495
597

.292
562
481
L426

-

cEn

522
» 656

JHTS
5548
397
500
495
627

LUb5
J4B2
W13
388

ERM

o714
o797
865
.52
«597

1,086
W16
LS89
La879

L1658
«565
LbU9
3-1]
« 593
+523

f.219
s0T1
752
525

L, 4Bl
433
,349
«539
521
1.306

,u83
570
.824
L478

ANNUAL CRITERION VALUES

CATCHMENT

8

DUNAJEC RIVER (POLAND)

COMPLETE YEAR

TAN

L497
W73
,458
L453
Lu47
4510

547
<480
0394
613

HBV

0705
.b‘“&
» 583
«509
450
0522

Y
+576
+356
779

SNOWMEL T SEASON

615
2695
429
504
L6814
L497

0291
JH15
<381
316

2726
426
o311
+ 385
|381
0594

0376
417
LU407
JU67

SRM

-1.000
'1.000
.1.000
WIQOOO
1,000

508

-1.000
»1,000
.1,000
1,000

»],000
.11000
»1,000
wl.OOO
”1.000

485

»],000
»wi,000
'10000
1,000

1,091

0672
389
495
352
659

«379
$ 537
o 465
h6l

PRM

T3
8570
La48
»537
377
0651

e S4d6
.516
4369
.579

+555
o511
524
+356
. 485
4590

344
435
423
. 198

481
L4u0
,385
L 485
,503
262

.380
337
422
L4086

DAY

1,008
1,629
1,332
1,068
2635
2956

.35“
2985
.889
1.514

« 754
.eal
oS48
726
452
s 780

0874
814
.709
0 631

_Lg_



CAL
CAL
CAL
CAL
CatL
CAl

VER
VER
VER
VER

CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

707}
Tiw72
72=73
T3=74
Tu=75
75«76

T6=77
7778
78«79
79«80

CEQ

132
838
» 320
619
332
2581

L479
725
WAL
.763

Wb04
559
476
526
200
.354

575
LbU9
$660
621

=, 029
JHu9
-,aO]
178
=, 716
o551

=2.266
. 320
=, 126
,309

NAM

«772
.628
0525
LbU6
L418
254

$ 633
68
«H06
+6B6

»589
736
0595
L449
-, 328
-1,803

Lu87
510
-, 354
JH27

ANNUAL CRITERION VALUES

CATCHMENT

NS

DUNAJEC RIVER (POLAND)

COMPLETE YFAR

TAH

757
809
,882
820
506
715

617
. 762
804
.836

HRY

$ 512
,844
809
773
L 499
2702

o722
|b57
.8“0
o136

SNOWMELT SEASON

334
318
388
517
“'11286
.595

Bl
W 741
710
749

072
o743
' 679
718
294
420

689
738
671
454

SRM

»],000
-1,000
»1,000
! 000
] ,000

« 718

’1.000
»],000
=] ,000
1,000

-1.000
«l,000
1,000
»},000
»1,000

+613

»i,000
-] ,000
»1,000
»1,000

SSA

673
643
005
606
.583

2953
,808
Lu81

684
565
+570
Y

PRM

W12
.B78
2887
P 747
L6149
.536

.615
W 726
«828
«854

2 4S8
#2830
2 087
. 760
-, {48
428

«THO
o715
644
4603

,593
.727
1506
554

ﬂ.239
888

DAY

0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000

_88_



CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CaL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

69=70
7071
7172
72-73
73-74
TUelh

75=76
T6=77
77=78
78-79

69=70
T0=T7y
Ti=72
T2=73
T3=74
Tum?h

15«76
Tan17
77«78
T8m 79

-,008
-, 143

-, 049
=, 055
'llzs
w160
-, 036
-, 0R2

-, 044
-, 056
=, 086
w,232

CER

2,000
2169
- 146
-, 119
011
2061

-, j44
=, 032

012
=, 057

ERM

-, 072

«023
- 097
=,170
-, 029
=, 027

-.179
-, 036
w160
173

,122
»,070
-, 135
. 2B0
-, 032
-, 029

'0151
-, 011
'nabi
"1363

NAM

-, 038
-, 023
., 208
-, 214
-, 038

.090

-, 086
-, 068

024
.. 169

=,060
-,113
-, 131
‘-165
-, 069

002

=, 048

028
=, 026
-.250

AMNUAL CRITERION VALUES

CATCHMENT

R

DISCHMA BASIN (SWITZERLAND)

COMPLETE YEAR

TAN

=, 034
2215
», 056
-, 064
w, 016
+ 036

-, 045
“.070
-'010

L013

HRV

,041
o094
‘.055
".03q
135
048

=, 064
» 087
.052

w, 04

SNOWMEL T SEASON

-, 083
.170
-, 042
025
-, 022
=, 029

,058
", 049
w081
-, 048

m 076
'.108
-, 088
"’.024
» 189
2034

'.051
026
2054

~.1°3

SRM

'.092

2036
'.060
-,084
-.009
-, 013

‘-131
-, 091
-, 004
- 047

w,067
2009
0195

», 019
L0442
4011

028
.032
.008
2008

§S8A

.009
084
-,076
-, 075
078
-, 006

., 084
,014
,032

-, 124

009
", 008
., 0u8
-, 065

187

,005

», 051
s006
« 155

-, 219

PRM

»,023
2145
w077
w,068
2074
0037

»,019
.0“‘
0076

'.094

-, 051

032
"135
-.005
», 043

-.093
+003
.11“

-.221

NWS

»i,000
vl ,000
1,000
»1,000
wi,000
1,000

-1,000
»1,000
»1,000
wi,000

»1,000
=1,000
'1.000
=i{,000
»i{,000
=i{,000

»],000
-],000
=1,000
'1-000

DAY

», 166
1814
0379
105

..1‘0

'.167

2276
'.130
»,030
w, 012

-, 149
0230
o431
2069

., 078

'.226

0516
'.0“3
-, 024
'.016

_68_



ANNUAL CRITERION VALUES
NTD
CATCHMENT DISCHMA BASIN (SWITZERLAND)

COMPLETE YEAR

URC CEQ ERM NAM TAN HBvV SRM SSA PRM NWS DAY
CAL 69«70 . 945 L8139 .B73 .947 . 934 0797 952 2953 +851 1,000 745
CAL  70=71 .B10 591 764 2793 o777 2 789 861 «831 708 wi, 000 518
CAL 71eT2 «97%2 776 « 756 .B47 895 «906 897 «891 860 »1,000 608
CAL 72=73 ,908 778 727 .B53 2941 «894 <909 904 2892 1,000 o762
CAL 73«74 947 <875 «871 2832 0935 493 « 919 B14 «B868 »i,000 872
CAL  74=75% 900 .831 .B83 868 2903 776 891 0929 «8758 »1,000 846
VER 7S=76 «780 539 628 581 s081 + 855 . 157 800 724 »1,000 «180
VER  T6=77 881 812 « 710 » 185 « 861 » 754 2197 2834 2756 =1,000 742
VER 77=78 925 2920 +BS0 927 934 Y 866 2843 491 »i,000 788
VER 78«79 < B63 - «68% +B36 . 925 2673 876 818 +856 =1,000 o743

SNOWMELT SFASON

CAL 6970 .935 LHOS .788 .924 .907 942 L942 949 J784 »1,000 1656
CAL 70e71 L,802 ,599 .568 L6R9 586 o712 . 825 T $459 v1,000 0062
CAL  T71=72 891 JALD ,558 853 .859 4880 , 855 B34 W778 «1,000 309
CAL 72-73 .835 LB66 L435 L, 805 922 821 L84 ,820 .789 *1,000 0527
CAL 73=74 L947 LAT7 JBlU6 ,902 L, 895 , 045 .903 W 715 .784 »1,000 .787
CAL 74=75 .852 .793 813 842 ,863 $629 LBb66 ,887 .810 v1,000 ,689
VER 75=76 W12 L4621 430 600 L649 752 .802 ,622 $449 v1,000 *1,062
VER T6=77 772 ST41 375 W737 743 0676 666 1669 +425 w1,000 2566
VER 77=78 ,891 929 745 925 2900 576 ,830 762 0102 «1,000 $643

VER 78«79 LHO3 .83 ,532 763 ,908 627 ,817 L 743 0763 ~1,000 877

—O.V_



ANNUAL CRITFRION VALUES
§
CATCHMENT  DISCHMA HBASIN (SWITZERLAND)

COMPLETE YEAR

uBC CEQ ERM NAM TAN HBYV SRM $SA PRM NWS DAY
CAL  69=70 280 479 L426 .276 ,308 538 .262 ,258 L460 »1,000 602
CAL  70a7% .351 $516 391 2367 2381 3714 301 331 0436 =1,000 560
CAL 71a72 255 LU60 L4 L380 316 ,298 ,313 321 $364 «1,000 609
CAL 7273 288 L448 497 .366 232 0304 .286 ,296 W313 »1,000 465
CAL 73«74 220 2337 342 391 262 1678 271 W410 346 »1,000 341
CAL  7u=75 322 419 .38 V371 W317 ,48%3 337 272 361 .1,000 ,401
VER 75e76 . 391 566 ,508 .539 L4714 317 L4t W373 437 »1,000 .754
VER T6=77 286 359 TS .384 2309 W41y 373 $338 L409 1,000 421
VER 7778 ,288 297 L407 285 276 »509 385 W47 W 751 -1,000 L 484
VER 7B=79 391 L418 594 LU28 289 4605 372 451 W404 "1,000 536

SNOWMELT SEASON

CAL 69«70 224 389 406 243 + 268 212 0213 s 199 2409 »1,000 517
CAL  T70e71 225 2320 332 281 +325 271 o211 1269 3714 »1,000 s 489
CAL Tte72 0226 274 L4560 2h3 0257 237 261 2279 +323 »1,000 569
CAL 72=73 244 219 450 265 167 0254 2358 1254 275 »1,000 412
CAL 73=74 0159 v236 264 211 0219 0657 210 2359 »313 «1,000 310
CAL  Tu=75% 2066 0291 277 « 255 o237 0390 234 0215 0279 »],000 357
VER 75m=76 »281 « 399 « 395 331 «310 1261 233 322 2389 1,000 752
VER 7677 264 «281 2437 2R3 + 280 314 319 0318 b 419 =1,000 364
VER 77«78 o246 199 « 377 204 #2236 s4Be 307 o364 2707 -1,000 4ub

VER 78«79 » 346 0320 533 « 380 237 o476 333 0395 0380 w1000 507

- Lv-



ANNUAL CRITERION VALUES
NS
CATCHMENT DISCHMA BASIN (SWITZERLAND)

COMPLETE YFAR

LAQG CEQ ERM NAM TAN HRBRY SRM S8A PRM NWS§ DAY
CAL 69=70 784 2366 500 .790 .739 0203 811 816 417 *1,000 0,000
CAL 70m71 607 151 511 570 536 +561 W71 2650 0394 .1,000 0,000
CAL  71=72 825 L428 376 610 ,731 + 760 736 .722 0642 *1,000 0,000
CAL 72«73 .615 069 - 145 <381 2750 +572 620 595 0546 »1,000 0,000
CAL  73=74 585 026 ., 004 -, 312 496 =2,950 368 ., 447 ., 028 .1,000 0,000
CAL  7de75 353 »,095 204 144 374 -, 453 291 539 '187 ©1,000 0,000
VER T75=76 .73 .437 546 488 610 824 703 756 1664 »1,000 0,000
VER 76=77 538 273 m, 124 169 462 046 L2104 357 0054 «1,000 0,000
VER 77«78 YT 624 .292 . 659 W670 »y 108 . 368 4259 w4402 «1,000 0,000
VER 78=79 Lub7 392 ., 227 .362 .709 275 W518 291 438 .1,000 0,000

SNOWMELT SFASON

CAL #9=70 .B12 L,433 « 384 « 7180 « 731 +832 «831¢ 851 o374 »w{,000 0,000
CAL 70=7} «71R9 572 «539 2669 « 559 2693 814 2698 424 »y,000 0,000
CAL. 7Tt=72 +B43 « TH9 « 360 « 7187 A 0827 2790 - 760 2679 »i,000 0,000
CAL  72=73 « 650 W77 -,194 +587 836 0624 673 619 554 1,000 0,000
CAL 73«74 750 21 274 540 0504 »3,4R9 543 -, 342 -, 016 w],000 0,000
CAL  T4e7s 524 335 « 399 2493 561 w192 «B70 637 0391 1,000 0,000
VER 75«76 .B60 .719 ,724 .B06 ,830 4880 L904 0817 «733 1,000 0,000
VER T6e77 473 402 -, 442 » 394 W 408 «252 229 236 v, 327 »i,000 0,000
VER 77~78 . 695 LB00 2R0 791 . 720 -,188 525 332 »ie516 -i,000 0,000

VER 78m79 533 2602 =107 438 o781 118 568 + 392 439 nf,000 0,000

_Z-I?_



CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

bbwb7
6T=068
b8=b9
69=70
T0=7y
Tie72

72=73
T3=74
74=75
71576

bb=b7
67=68
68ub9
69uT0
TOomT7
Ti=72

72«73
T3=74
THhel5
75=76

URC

-, 054
'0010
-, 056
=,083
-, 010

« 051
-,100
038
-.137

126
-, 092
=-,057
-.085
-, 084
-, 016

-,030
-, 104
-, 008
'020“

CEQ

,036
«033
'.014
-, 097
$012
.0“5

-, 011
=-,082

+ 056
=, 0606

2 069
. 035
-‘ﬂaa
-, 118
012
« 056

-, 065
-,033

« 028
w003

ERM

062
145
« 290
« 169
+08S
.|135

J400
« 059
o245
-,020

069
J144
2365
. 204
.091
-, 138

L449
« 056
.aza
-, 014

NAM

1,000
=1,000
»1,000
-1,000
»1,000
«1,000

1,000
1,000
.1.000
«1,000

»1.000
»1,000
-1.000
-1'000
-1,000
=1,000

«1,000
1,000
1,000
“],000

ANMUAL CRITERION VALUES

CATCHMENT

R

ILLECTLLEWAET RIVER

COMPLETE YFAR

TAN

025
003
., 025
-, 082
«,000
., 013

HBYV

2 051
., 006
'.010
-'076

003
-, 007

‘.066
-,081
=, 005
o121

SNOWMELT SEASON

010
=,021
- 029
=-,100

008
w,020

=-,138
-,118
-, 024
w160

069
»,013
.006
w,062
00219
008

-.069
062
'.010
-,105

SRM

-1,000
wi,000
-1,000
-1.000
.1.000
1,000

=1,000
-i{,000
-1.000
'1.000

-1,000
1,000
»1,000
=1,000
wl,000
=1,000

1,000
], ,000
-1'000
'1.000

(CANADA)
85A PRM
,039 wi,000

-, 017 »],000
2025 »],000
=-,039 »]1,000
1026 ’1.000
2037 ~],000

-.077 '1.000
- 089 wl.OOQ

«001 1,000
'.137 »1,000

046 1,000
-, 039 wi 000
-, 001 “1,000

-,073 m],000
016 1,000
2037 »],000

-, 139 wi,000
-, 076 -‘.000
" 037  =1,000
-,171 =1,000

NW§

»1,000
1,000
'1,000
»1,000
.1,000
1,000

-1.000
.1,000
«1,000
w],000

»},000
=1,000
'1.000
1,000
-1,000
~,000

-1,000
"1.000
«1,000
-1,000

DaY

-, 075
-, 048
«020
207
«074
-, 117

,299
., 064

176
", 150

-,080
'.0“3
«039
0265
,053
w,138

2304
»,075
o135
", 150

_EV_



CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

hbm=b7
hT=b8
6B=b9
69«70
70=71
Tim72

T72=173
T3=74
THm?S
75=76

bbombT
6T=68
6B=69
69«70
TOm7}
Tim12

72=73
73=74
Tha?h
75=76

.89%
.863
8B4
L0904
.853
L891]

882
,852
.929
610

cEq

1,925

,934
w917
.881
,861
,809

0927
L912
,930
B6S

«B77
892
# 845
823
722
675

LAR3
RS2
y-1-1.
719

«798
786
«39

«539
.725
.695

.356
L6088
.706
D678

NAM

'1.000
i, 000
-] ,000
1,000
=1,000
-1,000

-1,000
1,000
-], 000
1,000

=1,000
»1,000
=1,000
-1.000
“1,000
=1,000

=1,000
=-1,000
1,000
»1,000

ANNUAL CRITERION VALUES
NTD
CATCHMENT  ILLECILLEWAET RIVER (CANADA)

COMPLETE YEAR

TAN HBV SRM §5A
,958 2960 1,000 941
918 918 «1,000 910
.922 0923 1,000 ,919
901 0931 »1,000 .924
.938 ,919 *1,000 ,818
$936 2898 .1,000 .838
,883 ,9u7 »1,000 802
.925 .899 »1,000 T882
L, 955 0939 .1,000 896
.879 863 »1,000 821

SNOWMELT SEASON

.933 941 »1,000 ,901
. 862 856 .1,000 B840
L, 850 0860 =1,000 ,B49
L8062 ,903 1,000 879
.875 .837 «1,000 ,637
.892 ,829 1,000 .723
.793 4910 »1,000 651
872 830 1,000 1800
.926 ,897 *1,000 828
W741 o714 »1,000 626

PRM

-1.000
-‘.OQO
'1.000
wi,000
»1,000
»f,000

‘1.000
1,000
»1,000
*10000

-1.000
»],000
«l,000
-1.000
"1.000
«1,000

“1,000
1,000
«],000
«{,000

NWS§

1,000
»1,000
’10000
1,000
'1.000
1,000

=1,000
-y ,000
»1,000
»],000

-1.000
'1.000
»t,000
'1.000
»1,000
-1,000

1,000
=1,000
=1,000
-1,000

DAY

911
887
«873
+851
0820
871

o747
«801
1638

850
196
757
T61
642
.780

QS!b
0570
675
215



CAL
Cal
CAL
CAL
CAL
CaL

VER
VER
VER
VER

CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

LY
6T=b68
6A=69
69=70
TNh=Ty
Ti=72

Ta=T3
73=74
TUm75
TS=16

bbambT
6T=bB
HRuHD
69=70
T0=71
71a72

72=73
73=74
Tu=75
7576

« 235
247
208
225
233
2H4

233
281
.202
0 345

CE®

.373
L2R9
,299
379
L408
<535

2302
« 355
«335
377

ANNUAL CRITERION VALUES

$
CATCHMENT  TLLECILLEWAET RIVER (CANADA)
COMPLETE YEAR

ERM NAM TAN HBvV SRM S8A
L409 -1,000 242 1236 1,000 1286
J412 -],000 322 +323 w],000 0337
.586 1,000 291 289 »l,000 1296
.598 1,000 . 345 . 288 1,000 ,302
2405 =1,000 273 0312 1,000 Ty
.517 1,000 23009 2391 i, 000 L4893
674 1,000 . 384 258 w1,000 . 499
.513 1,000 328 379 1,000 W11
«533 1,000 268 0313 «1,000 W 409
. 398 =-1,000 « 357 « 380 =1,000 s 434

SNOWMELT SEASON

. 325 “],000 0188 175 o000 0227
.309 1,000 o248 +254 «1,000 0267
L477 wl,000 .236 2229 »],000 238
L4994 -1,000 2290 0227 ®1,000 ,253
319 «l,000 « 215 s 245 1,000 2366
2407 wl,000 242 0305 1,000 388
548 1,000 <309 204 1,000 L0
JHO0B -],000 262 ¢« 301 =1,000 326
a12 w],000 :206 244 wl, 000 0 315
314 -1,000 282 1296 »i,000 «339

PRM

»1,000
»w},000
w],000
w000
»],000
wl.OOO

'1.000
'1.000
’1.000
®i,000

wl.OOO
»1,000
“],000
’10000
=1,000
w],000

'10000
»],000
w},000
«],000

NW§S

’1.000
w],000
=1,000
1,000
1,000
=1,000

1,000
1,000
»1,000
»i,000

«],000
“1.000
1,000
1,000
-1.000
1,000

»y,000
w000
=1,000
=1,000

DAy

» 351
,378
2370
L424
2465
L4040

.695
601
.56“
0619

.280
302
¢ 301
v 356
'] 364
W 346

2562
,479
L433
L491

_SV_.



CAL
CatL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CaL
CAL
CAL
CAL

VER
VER
VER
VER

hamb7
6T=68
6Bmh9
69=T0
70w}
Tie?2

1e=73
T3=74
T4a75
75«76

bb=haT
6TmbB
6B=b9
6970
T0w?}
Ti=72

72=73
73=74
T4=T5
715=74

2176
s 469
362
261
4B

829
2656
043

=, 36
-, 080
1,515
'0931

231
-, 388

058
«273
096
590

NAM

»1,000
-1,000
-1,000
-1,000
-1,000
«1,000

1,000
-1,000
'1.000
.1.000

1,000
-1‘000
-],000
»1,000
={,000
-1,000

=]1,000
1,000
1,000
1,000

ANNUIAL CRITERION VALUES

CATCHMENT

NS

ILLECTLLEWAET RIVER (CANADA)

COMPLETE YEAR

TAN

526
0277
0383
e 339
,654
2507

+ 695
.702
773
667

HBV

1)
1272
1392
5S40
.5“5
212

862
602
v 692
.bau

SNOWMELT SFASON

«551
323
.384
0337
650
,509

048
o702
o773
2670

609
0293
423
0592
W 545
.220

1869
0604
1684
1636

SRM

»],000
'1.000
‘10000
1,000
«14000
1,000

1,000
“1.000
1,000
»{,000

'1,000
1,000
»1,000
1,000
-1.000
'1.000

'1.000
«1,000
»1,000
'1.000

SS4A

+335
2205
» 362
+493
=,010
=,25%

$483
»534
2474
« 509

342
219
V377
L493
014
-, 258

PRM

w!.OOO
1,000
wl 000
'10000
»],000
=1,000

01.000
=-1,000
-1.000
-1.000

wl,000
'1.000
"] 000
-1,000
1,000
’10000

wi{,000
»1,000
.10000
wi,000

NW$S

»1,000
»1,000
1,000
«1,000
-], 000
v1,000

e} ,000
{1,000
-1.000
=1{,000

wi,000
1,000
=1,000
1,000
»i,000
»],000

=1,000
»1,000
~1,000
1,000

DAY

0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000

0,000
0,000
0.000
0,000
0,000
0,000

0,000
0,000
0,000
0,000

- 917_



CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CaL
CAL
Cal
CAL

VER
VER
VER
VER

h9=70
70m=7}
Tim72
72=73
T3=74
TUeTS

718=76
T6=177
77«78
7879

69«70
T0=T71
TimT2
Te=73
T3e74
Tdm75

75=76
Tbal?
77=78
7879

CFQ

-.001
034
130

-, 019
s 031

-, 104

-, 019
038
034

=, 024

’o‘}O
$ 045
2038

-, 083

-,123

NAM

w], 000
«1,000
] ,000
«1,000
*],000
-1,000

1,000
1,000
-1,000
w],000

-1,000
«1,000
=-1,000
-] 000
), 000
=1,000

-1.000
«1,000
-], 000
-1.000

ANNUAL CRITERION VALUES

CATCHMENT

R

KULTSJON

COMPLETE YEAR

TAN

«, 029
101
124
,031
035

., 120

L042
., 000
,062
., 090

HBV

., 204
".083
», 022
-, 144
‘.158
‘.252

-e1?77
=120
'.130
=211

SNOWMELT SEASON

-, 053
036
017

.,079
007

‘.156

04y
w086
-, 016
w, 180

-.030
« 099
o127
031

-.006

'.107

w001
« 007
026
-.094

(SWEDEN)

SRM

'1.000
.1.000
»1,000
'1.000
1,000
1,000

‘1.000
-1.000
*1,000
®],000

»],000
»],000
-1,000
-1,000
'1.000
«1,000

w1,000
-],000
] ,000
»1,000

§SA

., 064
,043
2007
027
,038

., 054

2063
122
4033
017

-, 096
058
-, 002
,004

-, 010

PRM

»i,000
w],000
»{,000
»nio 000
'1.000
-1,000

-1.000
wl 000
=i, 000
«],000

w000
-1.000
-], 000
®]1,000
»i,000
w000

-1,000
w000
-1.000
w], 000

NW§

'1.000
-t 000
=1,000
-1,000
1,000
=],000

»1,000
] ,000
-1,000
«{,000

.1,000
»1,000
-1,000
'1'000
-1,000
’1’000

»],000
w1, 000
-1,000
=1,000

_[V_



ANNUAL CRITERION VALUES
NTD
CATCHMENT  KULTSJON (SWEDEN)

COMPLETE YFAR

uac CER ERM NAM TAN HBV SRM §54A PRM NwWS DAY
CAL 69=T70 o775 L) 807 =1,000 «882 o727 1,000 748 ={,000 =1,000 580
CAL 70«7} 878 637 745 »1,000 847 771 »1,000 751 1,000 -1,000 o720
CaL 71=72 869 . 713 177 -1,000 1866 2837 -1,000 732 1,000 1,000 691
CAL  72=73 «B65 733 2600 =1,000 899 +807 »1,000 «818 «],000 1,000 W 732
CAL  73=74 «B36 o612 550 «1,000 842 W DUB »1,000 0U0 =i, 000 1,000 577
CAL  T4=75 821 187 732 1,000 892 1853 1,000 e 765 {000 »i,000 HUS
VER 75=76 JH86 W 650 «B1A -{,000 0900 «808 »1,000 2 1B6 ~i,000 1,000 0605
VER T6=77 «869 B34 « T34 =-1,000 2903 871 »1,000 e 795 1,000 »],000 556
VER 77=78 0 765 #7153 2687 «]1,000 2860 773 »1,000 o735 1,000 w],000 0618
VER 78«79 .856 + 651 « 786 i, 000 «857 1860 ~1,000 0677 »],000 »{,000 578

SNOWMELT SEASON

CAL 69%=70 « 7006 716 « 755 wi,000 879 21658 »1,000 «68S =1,000 wi, 000 T
CAL 70m7} 830 + 341 554 »],000 o776 1623 «1,000 560 1,000 »1,000 2519
CAL T71=72 2751 463 «536 -} ,000 2 799 2677 =1,000 476 1,000 e1,000 319
CAL 72=73 AR 567 239 1,000 . 895 685 1,000 2685 1,000 1,000 549
CAL T73=74 «653 o119 -, 320 1,000 2634 -y 294 1,000 111 =1,000 -1,000 »,081
CAL. Td=75 o734 o BUS 526 w],000 824 0799 1,000 +6R9 wi,000 v]{,000 o002
VER 75«76 843 J4b3 L7149 -}, 000 867 W 707 1,000 687 1,000 1,000 310
VER 76e77 804 .792 534 1,000 854 .803 1,000 o718 1,000 «1,000 « 295
VER 77=78 L6047 . 651 .519 ] 000 799 672 «1,000 606 wi,000 1,000 4ve

VER 78«79 .79 JUR? L1702 1,000 L1187 816 1,000 W51 1,000 1,000 419

_817_



CAL
CaL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CaL
CAL
CAL
CAL

VER
VER
VER
VER

69«70
T0=Ty
Ti=T72
72=73
Timw7u
Tu=75

75«76
T6=T7
T1=78
7B=79

6970
T0=71
71-72
72=73
T3=74
TUum75

15=76
16«77
T77=78
TR=79

584
0329
318
. 364

386

CER

« 963
L9RY
827
o 776
« 783
729

902
701
872
WIOR0

573
LI
Jah67
2502
2506
YT

+ 559
« 388
«589
sbBH

532
532
Lu34
V665
620
515

UL
581
691
W 525

NAM

1,000
1,000
-}{,000
1,000
»],000
’luooo

"1.000
-1,000
«1,000
“1,000

-1,000
-},000
-],000
-1,000
'10000
wi 000

-], 000
-], 000
-1'000
=1,000

ANMNUAL CRITFRION VALUES

CATCHMENT

§

KULTSJON (SWEDEN)

COMPLETE YEAR

TAN

676
,639
0560
JAT7
,499
LUB7

L481
537
$657
627

KBV

1,028
781
.623
0660
. 8U5
'566

669
018
«837
.620

SNOWMEL T SEASON

0374
377
1286
247
0326
314

2278
e325
U7
L4uy

0630
489
2362
428
0613
335

24813
378
570
412

SRM

“1,000
-1.000
»1,000
»1,000
»],000
«1,000

1,000
«},000
1,000
e} ,000

w], 000
“],000
1,000
»1,000
-],000
»i,000

»1,000
»],000
"1.000
'19000

,604
528
LU
L428
.509
L4117

427
$452
625
672

PRM

-1.000
i, 000
»w],000
n1.000
*1,000
1,000

»],000
’10000
w000
«],000

»],000
'1.000
-1,000
=1,000
»},000
»],000

wl.OOO
»1,000
»],000
®],000

Nw§

-§{,000
i, 000
»i,000
»1,000
-1.000
=1,000

'l.ono
»1,000
WI.OOO
-1,000

1,000
1,000
»1,000
wi,000
-1,000
1,000

=1,000
»{,000
»i,000
=1,000

DAY

1,275
864
« 859
778
817

1,102

«958
1,146
1,084
1.078

.801
552
526
,512
561
748

L634
o T15
JT24
$733

_6V_



CAL
CAL
CAL
CAL
CAL
CAL

VER
VER
VER
VER

CAL
CAL
CAL
CAL
Cal
Cal

VER
VER
VER
VER

69=T0
T0a71i
Ti=72
72=73
73«74
TUue?9

78=76
T6=17
TT=78
T8=79

49«70
70=71
Ti=72
72=173
T3=74
T4e?s

78=76
Te=T7
77=78
78=79

469

733

JT72
722
332
,649

CFR

$430
-,298
2072
2008
«082
562

113
1620
o173

LY
-, 348
212
LS040
« 185
045

o222
,705
« 338
o118

ERM

o540
. 087
1284
LU93
065
.518

WS40
L40t
181
492

.558
074
319
.687
.221
«525

19

592
339
088
LURT

NAM

-] 000
-1,000
-) 000
-1,000
«1,000
-1.000

.1.000
=1,000
«],000
«1,000

«],000
-1,000
wl,000
1,000
-1,000
1,000

.1,000
1,000
-] ,000
=].000

ANNUAL CRITERION VALUES

CATCHMENT

NS

KULTSJON

COMPLETE YEAR

TAN

719
L4S4
566
525
L627
, 805

o787
781
0633
661

HBYV

0350
01683
4Ty
281
'.Oha
W 736

2513
+709
404
0669

SNOWMELT SEASON

782
o534
» 704
767
661
824

,807
L7194
618
o633

0382
218
526
o301
.. 197
799

0375
720
379
684

(SWEDEN)

SRM

«1,000
-1,000
n],000
«],000
-],000
wi,000

»i,000
.1,000
.1.000
”1.000

w{,000
»1,000
1,000
=1,000
«1,000
»{,000

=1,000
1,000
”1'000
~!,000

L4731
. 085
»231
2302
D177
689

547
,600
253
W 159

PRM

»i,000
.1'000
-1.000
u1.000
wi1,000
1,000

'!.000
1,000
»1,000
»1,000

»],000
«1,000
~l.000
«i,000
w],000
wl,000

wl,000
w],000
’1'000
»i,000

NW$§

v, 000
{,000
»1,000
1,000
”1-000
wi, 000

1,000
1,000
=1,000
=1,000

1,000
=1,000
=1,000
=1,000
w],000
1,000

-1,000
»],000
»{,000
1,000

DAy

0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000

—09_



APPENDIX B






UBs(C
CEQ

ERM
NAM

TAN
HBV

SRM
SS5A

PRM
NWS§

DAY

URC
CEQ

ERM
NAM

TAN
HBV

SRM
SSA

PRM
NWS§

DAY

ANNLIAL
R
CATCHMENT

COMPLETE YEAR

CALIRRATION PERIOD

CRITERIOM VALUES

CRITERION VALUES

DURANCE RIVER (FRANCE)

VERIFICATION PERIOD
CRITERYON VALUES

1,0 w0,8 «0,6 =04 »D,2 0,0 0,2 0,8 0,6 0,8 1,0 m{,0 =0,B »0,6 =0,4 =0,2 0,0 0,2 0,4 0,6 0,8
* ) * * * + + * t * * t ) * * * * * * ) +
*2 2 =« uscC wh W
« 32 rEQ 3
Wk Kk Ak FRM L 2] * »
w312 NAM * kN %
kKD TAN "k
ex 2 * HBV 2% %
* SRM R 2
wk Dk w SSA 2% %
*k Dk K PRM L R N
Un » NwS§ L X ]
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L0347
W659
748

LR37

. 0550
514
689

Ty

L0656
. 52R
L696

P65

L0818
2067
527

<787

CRITERION NTD

CATCHMENT DURANCE RIVER (FRANCE)

COMPLETE YEAR

CALIBRATION PERIOD

NAM TAN HBV
0202 ., 0225 +0405
847 ,832 , 753
.B99 890 857
,951 947 961

VERIFICATION PERTOD

(0181 ,0344 0316
.B08 ., 782 797
LB65 ,892 897
923 1,001 998

SNOWMELT SFASON

CALIBRATION PERIOD

L0346 0321 ,0921
,796 746 , 484
RBS 829 721
974 911 957

VERIFICATION PERIOD

,0218 0646 0277
863 1651 .808

932 857 896
1,002 1,062 ,984

SRM
=1,0000
«i,000
=1,000

-1,000

+ 0250
«788
1868

947

»1,0000
«1,000
-1,000
-1,000

, 0552
714
890

1,065

SSA
20068
»882
»900
» 917

0289
795
887

979

0229
765
824
,A83

$ 0685
,608
826

1,044

PRM
0428
17
827

,937

0627
+558
0787
2957

+0880
L, 481
707
1933

,0372
645
763

882

NWS
00196
+858
.908

»959

0075
2910
934
0958

00358
763
+ 855
947

,0160
885
936
,987

DAY
0249
726
790

2854

40671
4355
568
2781

,0568
, 451
897
o T43

00911
117
406
2696

- 08_



Vi
Vi
Vi

Vi
Vi
Vi

O%
Vi
Vi
Vi

Vi
Vi
Vi

t(.975,d)5*

t(.975,d)0+

t(.975,d)%*

t(.975,d)%*

t(.975,d)9*

t(.975,d)0%

t(,975,d)3%

t(.975,d)%%

Y Yar(V,)

degrees of freedom

URC
L0115
,253
.282
L 312

0521
, 195
0360

»526

0182
186
0233

279

0u3B
, 155
,294

wA3d

cER
0572
W 209
«356
504

0371
212
s 330

JRUR

Y
123
« 306

L4190

W 0470
oN75
225

L374

95% COMFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

ERM
LO02R8
W377
L 451
525

L0680
L340
556

772

LNE19
o227
334

L6042

CRITERION 8
CATCHMENT

COMPLETE YFAR

CALIBRATION PERIOD

MAM TAN HAV
0246 ,0315 YT
223 o218 0222
. 286 .299 ,34%
.350 ,380 W463

VERIFICATION PERTOD

0322 L0481 0404
,260 ,180 V197
366 ,333 325
069 L U85 454

SNOWMELT SFASON
CALIBRATION PERIOD

,0286 L0287 ,0530
.134 177 .188
w207 1251 0324
2« 281 0328 WH60

VERIFICATION PERIOD

L0451 .0799 ,0084
050 , 033 217
194 ,287 ,244
,337 $541 271

DURAMNCE RIVER (FRANCF)

SRM
=1,0000
1,000
1,000

'1.000

«0330
259

(469

'1.0000
'1.000
-1'000

»] 000

V0674
2040
+255

L 469

CEY
,0078
264
284
,304

$0069
.189
»338

,u87

L0086
233
255
277

20783
«065
314
563

PRM
0424
1267
W 376
o 488

10639
0292
L495%

1698

20474
0209
« 331
453

« 0519
1196
0361
1526

NWS
« 0250
209
273
337

0302
o160
+256
¢ 352

0247
0 169
0232

296

0401
060
187
315

DAY
0213
23587
412

Wbl

0486
503
1657
811

0272
'315
+385
(455

20611
0380
578

0 769

- '_8_



v

*

Vi
v

*

v

*

Ve
vy

*

v

*

Ve
Vi

Ve
Vi
Vi

- t(,975,d)0*

+ t(.975,d)0+

- t(.975,d)%+

+ t(,975,d)%*

- t(.975,d)%*

+ t(.975,d)%*

- t{.975,4)*

+ t(.975,d)0*

v Var(V,)

= degrees of freedom

untC
0598
. 380
«534

»688

20561
22
700

2879

<0632
JATR
Lbun

JA03

0282
Wb46
« 736

W26

20238
b2
L7047

+R23

20324
o 742
JAlE

, 940

95% CONFIDENCE INTERVALS BASFO ON JACKKNIFE STATISTIC

FikM
J1243
.,515
-, 196

J128

0953
.. 019
.28

587

« 1315
-, 088

«250

588

J1167
- 161
L210

82

CRITERTON NS
CATCHMENT

COMPLETE YEAR

CALIBRATION PERIND

NAM TAN HBV
,0425 ,0736 p1252
JU06 .282 ., 015
515 L472 $307
624 v661 629

VERIFICATION PERTOD

0519 2 0559 0738
528 569 530
1693 «THT 0765
.B58 ,925 ,999

SNOWMELT SEASON

CALIBRATION PERIOD

. 0533 20562 21477
W574 L431 ", 086
£ 711 576 . 294
LRuB .720 0673

VERIFICATION PERTOD

,0379 ,0955 ,0321
. 768 456 o723
.AR9 760 .825

1,009 1,063 0927

DURANCF RIVER (FRANCE)

SRM
=1,0000
1,000
14000

-1.090

0792
451
e 703
¢ 955

=1,0000
‘1.000
1,000

=1,000

$0971¢

518

«B23
1.132

$S4
0755
336
530

724

20637
0537
J40

942

» 0832
¢ 357
571

. 788

010995
.363
AR

1,060

PRM

1078
", 114

o162

439

110%
087
$ 437
788

' 1169
-, 041

+048s
Ty
604

749

NWS
« 0814
«356
1565

V774

00281
761
850

.939

,0836
Ju28
643

«858

20263
.810
894

1978

DAY
0,0000
0,000
0,000
0,000

0,0000
0,000
N,000

0,000

0,0000
0,000
0,000

0,000

0,0000
0,000
0,000

0,000

- 28_



v

*»

Vi
Vi

Vi
Vi
L

Ox
Ve
Ve
Va

Va
\
Vi

uBe
L0162

- t(.975,4)%% =s 036
,006

+ t(.975,4)0* «0u?
2038}

- t(.975,d)%+ 093
,028

+ t(,975,4)0+ o149
,0204

- t(.975,d)%+ =.112
e, 049

* t(,975,4)0% 014
«0736

- Ylgrs,q% =l
. 007

+ t(,975,d)0+ o227

v/ Var(V,)

degrees of freedom

CEQ
0190
»,052
w, 002

048

20368
'.090
023

140

NFLY

., 059
014
2087

20521
-, 137
0029
0195

95X CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

ERM
w{, 0000
«1,000
*1,000

=1,000

=i,0000
1,000
w],000

«1,000

- .0000
«1,000
1,000

1,000

-] 0000
1,000
-1.000

1,000

CRITERION R
CATCHMENT

COMPLETE YEAR
CALIBRATION PERIOD

NAM TAN M8V
00230 0014} 10183
0062 »,030 : 003
o121 006 2050
180 1042 0097

VERIFICATION PERIOD

00230 10296 20443
w,006 w,128 =, 061

e 067 -, 034 080

S} 060 1221

SNOWMELT SEASON
CALIBRATION PERIOD

0297 0177 20240
., 140 ., 046 ., 072
. 064 ., 000 ., 041

0013 045 051

VERIFICATION PERIOQD

20597 0526 0666
., 308 ., 195 *,240
“, 118 .,028 ., 028

072 0139 ,180

W3 = WATERSHED (USA)

SRM
,0227
.y 150
»,092
., 034

0489
. 338
.,182
", 027

0261
..‘O,
., 039

028

,0488
-'2“5
v, 089

,066

834
00140
., 034
0002
4,038

03189
vw,108
., 008
092

10170
«,063
., 019

025

0637
. 173
,030
232

PRM

00236
,103
., 037

0029

00200
-, 088
., 024

2040

00149
", 131
®,003
-, 059

0316
=150
., 080

,050

NWS
101206
w034
»,002
00314

00182
e, 032
,016

064

00276
0,078
.,004

o067

«0531
®, 154

0009

a7

DAy

00860
-, 228
w,007

214

0915
»y290

4000

1291

00673
w177
«, 004

0168

1198
w,273

o107

(487

_28_



Vi
Vi
Vi

Vi
Vi
Va

Va
Va
Va

Vi
Ve
L

t(.975,d)0+

t(.975,d)0+

t(.975,d)0*

t(.975,d)9%

t(.975,4)9+

t(.975,4)0%

t(.975,d)0*

t(.975,d)0%

v Var(v,)

degrees of freedom

usc
w0138
.43
878

913

0247
688
o767
«84S

0217
836
,RG2

s 9uB

0331
,678
,783

,868

CEQ
0511
000
731

B62

01209
.23“
6149

1.003

20518
0639
773

2006

2010
-|n66
+ 995

1.196

95X CONFIDENCE INTERVALS BASFD ON JACKKNIFE 8TATISTIC

ERM
=],0000
»],000
»1,000

1,000

»1,0000
«1,000
«1,000

=1,000

-1,0000
»1,000
“1,000

=1,000

=], 0000
«1,000
1,000

-,000

NAM
0234
«Tod
L824

884

20295
683
o776

WR70

0466
o721
B4l

901

0540
eb616
.789

«963

CRITERION NTD
CAYCHMENTY

COMPLETE YEAR
CALIBRATION PER

TAN
,0197
,870
920

9T

10D

HBV
00213
1812
0867
922

VERIFICATION PERIOD

,0442
,672
812
4953

SNOWMELT BEASON
CALIBRATION PER
00474
s T06
«887

1,008

20475
593
W74
898

100
20459
732
. 850

0968

VERIFICATION PER1OD

20949
Lu28
730

1,032

00433
1645
782

920

W3 » WATERSHED (USA)

SKM
0314
733
+813

2894

20519
546
T
876

0272
oT7
o840
2930

« 0399
1687
813

940

S8a
02660
2798
« 867
0935

0459
627
W773
919

10516
o104
1837
970

+0519
«535
o700
865

PRM
10148
800
038
o876

0008
W 773
.799

824

s 0248
o732
795
858

40308
' T26
824

922

NWS
W05t
+905
0933
1962

10080
877
0902
928

0247
o848
911
0975

« 0175
1817
«873

,929

DAY
+ 0828
o341
0593
1]

1248
- 243
150
+551

10828
336
2 549
o702

2772
., 840

041

923

_Vg_



Vi
LIS
Ve

Ve
Vi
Vie

Vi
Vs
Vi

\
Vo

Vi

t(.975,d)9*

t(.975,4)0+

t(.975,d)0+

t(.975,d)0+

t(.975,4)9*

t(.975,d4)0*

t(.975,d)%%

t(.975,4)0%

Y Var(v,)

degrees of freedom

5]:14
0247
W15
L478
542

0263
Ty )
0549

.633

00139
276
312

347

0187
0 351
W 410

Lu70

CEQ
W04B1
591
W 714

838

+ 1090
1363
T

1,060

0380
¢354
452
«550

«1573
2098
.598

1,098

95% CONFIDENCE INTERVALS BASED ON JACKKNIFE STAT1STIC

ERM
-1,0000
«,000
.1,000

»{,000

»l,0000
»1,000
1,000

1,000

.1,0000

-1,000

«1,000

wi,000

“1,0000
.t,000
-1,000

-],000

CRITERION §

CATCHMENT W3 » WATERSHED (USA)

COMPLETE YEAR
CALIBRATION PERIOD

NAM TAN HBYV
,0434 L0346 20463
T 0303 381
0574 0391 500
0686 1480 819

VERIFICATION PERIOD

0450 0654 10506
. 394 ,287 W16
537 L 495 877
680 ,703 738

SNOWMELT SEASON
CALIBRATION PERIOD

0532 0524 L0404
242 W 193 0266
+379 327 370
516 Ty W74

VERIFICATION PERIOD

0455 0743 ,0u86
o263 229 +25S
W407 LU65 W10
552 W 701 KTy

SRM
0281
522
394

667

0497
, U558
13
W71

0235
317
377
438

0437
241
380
519

884
00523
03067
0502
Wb36

0340
372
544

AT

20507
0255
«385
316

«0575
«297
480

0663

PRM
0436
438
1550
1662

0133
TS
,509
'552

0264
2359
Wh26
U493

0176
314
+370
426

NW$
$ 0204
+302
+ 355
40?7

10214
0287
+ 359
W23

00172
o240
' 284
329

+ 0157
0263
+ 313
o303

DAY
L0814
o710
0919

1e128

20698

828
1,047
1,269

0532
(498
634
W71

0870

594

o
1,148

- 98_



Vi
|
Vi

Va
Va
Vi

Ox
Ve
Vs
Vi

Vi
Vi
Ve

t(.975,d)%

t(.975,d)0%

t(.975,d)9*

t(.975,d)0%

t(.975,4)0*

t(.975,4)0*

t(.975,d)9*

t(.975,d)0%

=/ Var(V,)

degrees of freedom

[51:14
«0575
«589
736

B84

00570
+550
o732
e 913

0ulg
1655
+763
872

0466
637
786

0934

CEQ
,0842
187
Lu04

0620

1807
., 004

570

1,145

1367
.’60
512

08063

+3090
..363
e620

1,603

9SX CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

ERM
«1,0000
1,000
“1,000

«1,000

»1,0000
«1,000
«1,000

1,000

e!,0000
=1,000
«1,000

1,000

w,0000
-1,000
.!,000

et ,000

CRITERION NS
CATYCHMENT

COMPLETE YEAR
CALIBRATION PERIOD

NAM TAN HBvV
0780 0589 0571
L, 418 677 +563
619 829 709
819 980 856

VERIFICATION PERIOD

L0416 ,0581 0835
608 597 442
. 740 ., 782 707
872 966 973

SNOWMELT SEASON
CALIBRATION PERIOD

1169 10952 10866
2360 2507 447
o860 752 0670
0961 997 +893

VERIFICATION PERIOD

0572 209006 00017
606 436 1506
«787 o724 797
969 1,042 1,089

W3 = WATERSHED (USA)

BRM
00410
481
586

0692

,0886
387
«669
0951

000657
X LL)
1653
822

0714
594

.82‘

1,048

5S4
0895
,686
' 718

948

0838
076
W43

1,009

11066
+353
647
942

1382
286
o725

1,168

PRM
1098
375
V657
,939

0269
1680
760
0 851

0 079%
» 353
587
762

« 0299
729
o824

0919

Nw8
0375
e 760
+ 856
4953

,0198
824
887
,950

20487
680
0806
931

,0280
.785
875

964

DAY
0,0000
0,000
0,000
0,000

0,0000
0,000
0,000
0,000

0,0000
0,000
0,000
0,000

0,0000
0,000
0,000
0,000



Vi
Vi
Vi

Vi
Vi
Va

Vi
Vy
Vi

Vi
Vi
Vi

ugc
L0467
t(.975,d)0+ =145
-, 025
t(.975,d)0* . 095
2049
t(.975,d)%+ =240
=, 084
t(.975,d)0% 072
,0592
t(.975,4)9+ =179
-, 027
t(.975,d)5+ v129
L0388
t(.975,d)%+ me191
., 067
t(.975,d)0+ - 056
/Var(v,)

degrees of freedom

CED
0221
-,040

017
074

«0510
-o183
=,021

«14)

0639
-,200
-, 036

2128

LOu4]
=, 257
=116

024

95% COMFTIDEMCE INTERVALS BASED ONM JACKKNIFE STATISTIC

CRITERION R
CATCHMENT

COMPLETE YEAR

CALIBRATION PERIOD

FRM NAM TAN HBY

L0430 20658 ,0353 20243
., 147 =y 141 »,063 -, 0042
., 037 LN28 ,028 0021

o074 197 118 083

VERIFICATION PERIOQD

0369 0500 ,0290 10621
- 142 008 ., 051 -,173
-, 024 168 041 024
093 327 ,133 f222
SNOWMELT SEASON
CALIBRATION PERIOD
L0882 1301 L0745 ,0463
., 281 ..223 -, 092 . 112
., 055 $112 100 007
T2 Juub 291 126
VERIFICATION PERIOD
L0uuR ,0873 (0254 ,0476
.o 173 -, 103 -, 007 ., 165
-,033 J174 074 -,014
L108 452 155 137

DUNAJEC RIVER (POLAND)

SRM
=1,0000
-1,000
1,000

“§,000

-].0000
“1,000
“1,000

.1.000

=1,0000
'1.000
'1.000

-‘.000

“1,0000
1,000
-1,000

.1.000

S§5A
00155
-, 037
2003
0 042

0613
=, 170
2025
0220

.0“39
., 240
".128

v,01%

0122
»,190
w151

113

PRM

0266
", 074
., 006

0062

0448

", 140
0003
o145

,055¢
-,221
., 079

W 062

+ 0302
.,222
", 126
»,030

NW8

20265

., 064

004

,072

0637
"y 209
«, 006

196

0567

w114
,032
177

0281
»,026
064

o153

DAY

20720
=, 190
»,005

180

0621
=172

1026

223

,0989
»,264
»,010

245

21220
=, 522
», 133

2253

_18_



Vi
Vi
Vi

A
Vo
Vi

Vi
Vi
Ve

Vi
Vie
Vi

UBe
0721
t(.975,d)9* »587
772
t(.975,d)0+ » 958
1920
t(.975,d)0% . 184
L794
-~ 409
t(.975,4)0* Lodo
« 0655
t(.975,d)5+ o438
606
t(.975,4)0% o774
L0590
t(.975,d)0% . 438
,626
t(.975,d)0+ P1d
Y Var(V,)

degrees of freedom

CEN
,0958
Lau6
0692

938

0900
JUBO

t,05¢2

L0416
516
623
730

,0948
U2
Y

LQul

O8% COMFIDENCE IMNTERVALS BASED ON JACKKNIFE STATISTIC

ERM
,0507
,572
.725

2879

3339
-, 456
Lh08

1,667

.2052
-, 004
,524

1,051

1,0454
3,615

-, 291

3,033

CRITERION NTD

CATCHMENT DUNAJEC RIVER (POLAND)

COMPLETE YFAR

CALIBRATION PERIOD

NAM TAN HBY
0913 2« 0418 L0492
2397 739 . 695
W631 Y .822
Beb « 954 2948

VERIFICATION PERTOD

0791 « 0831 «0384
U4R +565 o630
700 829 + 753
+ 951 1,093 WBT7S

SNOWMEL T SFASON

CALIBRATION PERIND

,5197 V1673 ,0765

-1,382 181 458

-, 047 611 V654

1,289 1,041 851

VERIFICATION PERYIOD

1852 ,0223 20608
-y 157 $701 526

,432 V172 $720

1,021 LA43 .913

SRM
“1,0000
1,000
.1,000

".000

'1.0000
-1.000
-1.000

«1,000

«1,0000
'1.000
«1,000

-1.000

-1.0000
=] ,000
=1,000

wi, 000

SSA
1109
2283
568
+ 854

20415
J416
548

»680

,0450
LUB0
.596

o712

.0296
Y-t
o617

AP

PRM
,0538
714
2852
,990

0956

+535

2839
1,143

10516
489
621

» 154

00357
W612
0725

,839

NWS
0347
794
. 883
V972

0782
599
847

1,096

v 1276
o475
«803
1,131

,0929

475

W17
1,066

DAY
00542
2110
249

«388

1247
w311

0086

483

,0813
161
370
579

« 1530
w420
e 066
.553

_88_



Vi
Vi
Vi

Vi
Vi
Vi

T
Vi
Va
Vi

Vi
Vi
Vi

t(.975,d)5*

t(,975,d)0+

t(.975,d)0+

t(.975,d)9*

t(.975,4)9*

t(.975,d)0+

t(.975,d)9*

t(.975,d)0+

Y/ Vvar(V,)

degrees of freedom

uge
0659
ey
«631
LB00

L0330
.526
«h31

« 735

0879
40R
557

706

CEQ
1208
W16
726

1,037

£ 0720
Wb18

JRU?

<0879
o 394
LY.

0691

20150
JUZB
U476

524

95% CONFIDFNCE IMTERVALS BASED ON JACKKNIFE STATISTIC

FRM
Joeta
.529
L 687

Aud

,0959
W561
867

1,172

0384
534
632

7314

2348
» 250
.996

1,743

NAM
1095
513
,795

1,076

0930
. 392
,688

.983

, 3342
061
920

1,779

0731
2367
L 600

832

CRITERION 8§
CATCHMENT  DUNAJEC RIVER (POLAND)
COMPLETE YEAR

CALIBRATION PERIOD

TAN HBV SRM SSA
0437 L0388  «1,0000 21702
(404 JUSR «1,000 JU13
516 2558 -1,000 ,850
0629 657 1,000 1,288

VERIFICATION PERIQD

,0439 ,0992  =1,0000 (1792
.398 299 =1,000 ,244
\537 615 =1,000 814
677 930 =1,000 1,384

SNOWMEL T SEASON

CALIBRATION PERIOD
04BS L0762  =1,0000 L0737
,047 326 =1,000 370
,572 522 =1,000 ,560
,696 J718  =1,000 749

VERIFICATION PERTOD
,0429 0201  =1,0000 ,05u8
,236 (355 =1,000 ,308
372 L8419 =1,000 ,482
,508 LB =1,000 ,656

PRM
£ 0472
« 391
513
1634

20318
L4030
+531
632

+0329
547

1632

+ 0319
+ 309
1411
512

NWS
L0227
+398
US54

W512

+ 03558
396
+509
622

,008%3
294
418
542

0223
316
1387
1458

DAY
1634
1697

1,117
1,556

2027

532
1,177
1,822

0730
+515
0703
2890

10510
.598
0760
922

_68_



v

*

Va
v

*

v

*

Vi
v

*

Ox

)

*

Vi
Vi

Vi
L
\

unc
.0758
- t(.975,d)9* s o8
,693
+ t(.975,d)9* -8R
1531
- t(.975,d)9* o268
. 755
+ t(.975,d)3* 1,242
. 1089
- t(.975,d)%+ o101
. 381
* t(.975,4)0 v661
L1015
= t(.975,d)%* +291
V613
*+ t(.975,d)0% 93k

Y Var(V,)

degrees of freedom

cen
o 1367
246
+595

2944

L0576
.55%
736

.19

, 0439
U2
h12

751

95% CUNFIDFNCE INTERVALS BASED 0N JACKKNIFE STATISTIC

ERM
L0774
LU36
$635

B30

2621
-, 305

529
1,362

2417
-,391
230

,851

9114
-S.UOB
-.'SOQ

P2, 389

CRITERION NS
CATCHMENT

COMPLETE YEAR

CALIRRATION PERIOD

NAM TAN HBV
$1093 ,0422 0531
W227 , 685 b2l
,508 793 760
.789 ,902 1897

VERIFICATION PERIND

L0370 0566 0213
,548 1625 662
Y B80S 729
. 784 985 797

SNOWMELT SEASON

CALIRRATION PERIND

,B295 1968 ,0956
2,707 -,135 2206
«,575 ,371 451
1,557 876 697

VERIFICATION PERIOD

01663 0265 0380
-, 136 .675 v578
393 ,759 ,699
. %22 Bdy 1820

DUNAJEC RIVER (POLAND)

SRM
=1,0000
®1,000
=1,000

’1.000

.190000
-]1,000
-1.000

'1|°00

-1.0000
1,000
«1,000

-1.000

-1.0000
=1,000
«i,000

w],000

S8A
1660
W 008
W 438
861

«0611
319
514
708

,0972
o119
.369

(618

L0423
NTY
.594

730

PRM
+ 0588
649
+800
+ 951

#0700

591

o814
1,037

,0833
190
L404

v618

0213
708

,776

NWS
0425
. 734
JBuu

0953

10560
648
826

1,004

+1559
275
676

1,076

0700
.526
749

972

DAY
0,0000
0,000
0,000

0,000

0,0000
0,000
0,000
0,000

0,0000
0,000
0,000

0,000

0,0000
0,000
0,000

0,000

- 06_



Va
Vi
Vi

ox
Vi
Vi
Vi

Vi
Ve
Vi

o
Vi
Vi
Vi

t(.975,d)9%

t(.975,d)0+

t(.975,d)0+

t(.975,d)0*

t(.975,d)9%

t(.975,4)0%

t(.975,d)%*

t(.975,d)0+

Y Var{V,)

Rt

03058
-, 089
=.010

« 068

« 0293
- 16!
-.067

o026

'nlab
-, 128
-, 080

., 032

0457
-,256
- 111

034

degrees of freedom

rEQ

0303
., 097

+003

L1048

0281
-, 137
-,OQ?

L04?

0246
-, N84
-.021

043

0278
-, 132
=, 043

045

9R% CONFIDEHCE INTERVALS BASED ON JACKKNIFE STATISTIC

0381
. 250
..129

., 008

03R8
-, 203
»,103

-, 003

LN858%
..071
=200

W07

CRITERION R
CATCHMENT

COMPLETE YFAR

CALIBRATION PERIOD

NAM TAN HBYV
L0469 20364 L0276

“e175 -, 083 ., 026

-, 054 011 2045
066 J104 116

VERIFICATION PERIOD

.0410 ,0203 10306
-, 203 -, 093 ., 089
-, 073 .,029 ,009

o057 1036 W 106

SNOWMELT SFASON

CALIBRATION PERIOD

+0269 0327 V0467
-, 148 -, 089 .y 120
-, 078 *,005 ", 000
«, 009 .079 o120

VERIFICATION PERIOD

<0683 ,0229 L0622
-.293 -, 113 .,237
- 075 -, 040 -, 039

.142 ,032 ' 159

SRM

20203
., 091
-, 038

4014

02585
- 146
'.Oba

0017

2« 0176
»w,0U49
-, 003

« 042

«0072
w006
017

040

DISCHMA RASIN (SWITZERLAND)

8SA
« 0256
=, 058
«007
073

+ 0389
», 158
., 034

, 090

,0379

., 076
J021
o118

20847
", 299
w024

0252

PRM
0307
", 061
«018
1097

$0368

-,120

*,003
o114

0318
110
., 028

0 054

.0789
., 294
., 043

0208

NW8
=1,0000
1,000
1,000

wl,000

»{,0000
®],000
1,000
*1,000

=1,0000
1,000
'1.000

'1.000

»{,0000
w],000
»],000

=1,000

DAY

10819
w217
=, 007

0204

0758

. 241
000
201

0920
., 245
=,008

228

.0993
»,258
,058

374

_[6_



\RcC
ox L0147
Ve - t( 975,4)0* Ll
Vi 925
Ve + t( 975, 4)0% 2963
o L0213
Ve - t( 975,4)0+ +B15
Va .RA3
Ve + t( 975 4)0+ - 951
oe .0213
Ve - t( 975,4)5x »A55
Vs + 909
Va + t( 975, 4)0% 764
O W 0316
Ve = t( 975, 4)5% - 736
Vs +B16

936

Vi + t( 975 d)0%

ax =/ Var(V,)

d = degrees of freedom

rER
0222
67
B2U

«B81

L0u78
o bBS
P37

989

0173
LY
LR28

873

W 0500
.13
YT

,999

95% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

ERM
0232
792
LB52

11

.0496
590
J747

,905

L0463
.651
,770

LBBO

L08UG
.336
L 605

,B74

CRITERTON NTD
CATUHMENT

COMPLETE YEAR

CALIBRATION PERIODD

NAM TAN HBV
,0303 20136 « 0581
LB10 ,883 ,617
887 918 sT66
2965 953 916

VERIFICATION PERIOD

L0484 0325 0343
L HB0 ,788 L638
WA 891 W747
,988 ,995 856

SNOWMELT SEASON
CALIRRATION PERIOD

20251 0188 11645
o823 842 2305
.887 2890 o 72R
0952 938 1,151

VERIFICATINON PERION

L0563 ,0368 W0414
YT 755 516

821 .872 L6UB
1,000 2989 2780

SRM
0166
879
921

.960

,0208
L780
WBU6

0912

,0208
BS54
.908

962

20322
W 706
809

911

DISCHMA BASIN (SWITZERLAND)

SSA
0280
.839
911

,983

20073
+B809
B32
+B56

2 048S
0 755
.880

0174
1693
748

+BO3

PRM
00128
,829
861

,893

.1050
0369
702

1,036

0202
.7““
0 798

«B847

2137
.. 197
,482

!.162

NWS
*1,0000
={,000
»1,000

={,000

»1,0000
»1,000
»i,000

»i,000

=1,0000
’1.000
»1,000

1,000

»{,0000
«1,000
'1.000

1,000

DAY
0361
0685
o778
«870

0687
WU93
711
929

20480
-3 10
2658
o 781

1041
0210
501
872

_26_



Vi
Vi
Vi

Va
Vi
Va

Vi
Vi
Vi

2
Vi
Vi

t(.975,d)0+

t(.975,d)0+

t(.975,d)0#

t(.975,4)0%

t(.975,d)9*

t(.975,d)0+

t(.975,d)%%

t(.975,d)0+

v Var{(V,)

degrees of freedom

[§]-14
020}
202
294

° 345

0315
.235
336

436

«0164
187
229

L0289
202
294

,386

CER
L0280
.375
W47

+519

L0480
247
000

552

0330
226
.310

« 395

0353
. 181
2913

L40S

95% COMFIDENCE INTERVALS BASED ON

FRM™
L0275
L343
411

,482

0459
.348
L4090

,640

0371
«267
23063

458

L0417
324
JU57

589

CRITERION §
CATCHMENT

COMPLETE YEAR

CALIBRATION PERIOD

NAM TAN HBY
,0219 ,0204 0598
305 ,253 366
V362 305 519
W18 . 358 673

VERIFICATION PERIOD

.0435 10369 0536
265 0210 321
$403 ,327 (491
542 L445 V662

SNOWMEL T SFEASON

CALIRRATION PERIOD

2« 0107 0176 0959
o228 «206 o168
0255 251 415
283 . 296 2661

VERIFICATION PERIOD

0448
s 166
+ 309

$ 451

W0175 ,0u98
,208 1269
263 ,u27
,319 +585

SRM

0173

1256
301
345

20088

1388
413

,00RY

209
231
252

0088

0290
318

346

JACKKNIFE STATISTIC

DISCHMA BASIN (SWITZERLAND)

5SA
20323
240
323
406

0283
V310
L400

,490

0325
184
268
351

«0201
1299
W363

L427

PRM
<0286
0323
396

,470

»1093
192
WS40

,888

« 0298
0263
« 340

Ju16

1074
189
530

872

NW§
=1,0000
w],000
»1,000
1,000

«1,0000
.1,000
"1,000

1,000

*={,0000
»]{,000
w],000

={,000

»1,0000
1,000
1,000

»1,000

DAY
L0552
2360
o802
643

10636
327
2530
2732

0439
o327
V440
553

00654
284
L492

2700

_86_



Vi
Ve
Ve

Vs
Vi
Vi

Vi
Vi
Vi

Vi
Vi
Vi

i

t(.975,d)0*

t(.975,d)0+

t(.975,d)%*

t(.975,d)9%

t(.975,d)9%

t(.975,d)0%

t(.975,4)+

t(.975,d)0%

V‘ Var(V*)

degrees of freedom

Upt
042
483
o670

LR86

0673
392
o607

821

«05A3
588
+ 738

JB87

0911
368
.658

Louf

CER
01023
-, 043
220
483

L0607
L2040
L33

626

D693
328
506

« 685

W 0668
Y
o653

Y

95% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

ERM
L1143
0ue
343

JH36

.2052
-, 493
159
812

0824
o115
327
2538

2U51]
-.bon
179

QSR

CRITERIUN NS
CATCHMENT

COMPLETE YEAR

CALIBRATION PERIOD

NAM TAN HBvV
1819 0743 3597
L 0U6 Ja4e -,927
814 2640 -,003
981 831 922

VERIFICATION PERIOD

0870 , 0472 +2969
151 471 -, 756
428 621 . 189
2705 WT71 1,133

SNOWMEL T SEASON

CALIBRATION PERIOD

0648 0494 4818
,506 554 -,999
,673 ,680 239
.839 ,807 1,477

VERIFICATION PERIOD

J1128 ,0704 02513
,263 502 =510
1622 726 289
980 2950 1,088

SRM
1067
s 384
« 659

0933

41098
$140
,489

+838

20599
580
« T34
» 888

1255
207
'606

1,006

DISCHMA BASIN (SWITZERLAMD)

SS5A
1536
2220
018

1,010

01391
009
452
,894

1352

0307

W654
1,001

L1349
4051
,479

908

PRM
40687
0207
» 383
0560

,448a
=1,375
051
1,476

W 0625
0248
409

1569

05249
.1.7‘3
-, 044

1.62%

NWS
»1,0000
=1,000
14000
»1,000

.1,0000
»1,000
"1,000
»1,000

»{,0000
«{,000
={,000
®1,000

»1,0000
»1,000
“1,000

1,000

DAY
0,0000
0,000
0,000
0,000

0,0000
0,000
0,000
0,000

0,0000
0,000
0,000
0,000

0,0000
0,000
0,000

0,000

_.176_



Vi
Vi
Vi

Vi
Vi
Vi

Tx
Vi
Va
Vi

Vi
Vi
Ve

- t(.975,d)%+

+ t(.975,d)9*

- t(.975,d)0*

+ t(.975,d)0+

- t(.975,4)%*

+ t(.975,4)0+

- t(.975,d)0*

+ t(,975,d)0+

= Var‘(V*)

=18

0372
., 100
-, 004

001

L0478
207
-, 059

,097

0362
-, 122
-, 029

nel

0482
-, 254
, 101

L0552

degrees of freedom

rea
0103
", 042
2008

. 057

L0269
=, 112
w026

. 059

L0248
-.{’5,
013

W076

20173
-, 084
-'OEQ

L 026

95% CONFIDENCE INTERVALS HASED ON JACKKNIFE STATISTIC

FRM
L0621
-, 066
,093

,25%

20910
-, 15%
. 135

Lu2a

L0722
., 077
.108

294

L0958
., 162
J143

Lau7

HAM
»1,0000
«1,000
=1,000

“1,000

»1,0000
-1,000
-1,000

=1,000

.1,0000
“1,000
-1’000

.1,000

11,0000
1,000
“i,000

-1,000

CRITERION R
CATCHMENT ILLECILLEWAET RIVER (CANADA)
COMPLETE YEAR

CALIRRATION PERIOD

TAN HBY SRM $SA
$0134 0154 =1,0000 00123
., 007 -, 044 «1,000 -, 018
-, 012 -, 004 1,000 W014
022 035 .1,000 046
VERIFICATINN PERIOD
0337 (0247  =1,0000 0292
., 205 -, 154 «1,000 .. 176
., 098 -, 075 “1,000 ., 084
009 ,003 =1,000 ,009
SNOWMELT SEASON
CALIBRATION PERIOD
«0135 20163  =1,0000 20178
., 057 -, 033 =1,000 -, 004
»,022 009 .1,000 002
o012 051 ©1,000 ,048
VERIFICATION PERIQD
0290 ,0204  =1,0000 ,0228
.,207 -, 131 1,000 .. 169
-, 115 = 066  «1,000 ., 097
., 023 -, 001 “1,000 ., 024

PRM
*1,0000
»1,000
.1,000
©1,000

.100000
wl,000
wl,000

»1,000

»1,0000
»1,000
~1,000
«1,000

'1'0000
'1.000
»],000

1,000

NW8
»1,0000
"1,000
=1,000

wi,000

=1,0000
«1,000
"1,000
»{,000

»1,0000
*1,000
»i{,000

»1,000

=§,0000
={,000
»1,000

=1,000

DAY
0448
117
., 002
o113

$1019
.e299

0025

0349

+ 0523
w,137
»,003

o132

,0979
., 297
015
326

_96_



Vi
Vs
Vi

Ox
Vi
Vi
Vi

Vi
Vi
Vi

- t(.975,d)*

+ t(,975,d)0+

- t(.975,4)%*

*+ t(,975,4)0+

- t(.975,d)0%

*+ t(,975,d)0%

- t(.975,d)%*

+ t(,975,4)0%

Y Var{V,)

degrees of freedom

uge
L0026
926
.32

$ 939

W 0313
.708
898

2997

L0080
P67
.88

.908

0621
634
P31

1,029

«N154
«RS7
«90h

« 955

L0064
D684
803

«923

,0329
741
« 845

950

95% COMFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION NTD
CATCHMENT TLLECILLEWAET RIVER (CANADA)

COMPLETE YEAR

CALIBRATION PERIOD

FRM NAM TAN HBV SRM SSA
L0290  «1,0000 L0077 0115  =1,0000 ,0228
745 .1,000 ,914 895 -1,000 831
820 «1,000 933 ,920 -1,000 890
894 «1,000 953 , 954 «1,000 .948

VERIFICATIOMN PERIOD

L0301  =1,0000 W0167 20182  =1,0000 .0194
W74 =1,000 LB61 L84 1,000 +799
WAL w!,000 914 906 «1,000 +860
,906 =1,000 2967 1963 “1,000 922

SNOWMELT SFASON
CALIBRATION PERIOD

,0510  =1,0000 L0141 ,0225  =1,0000 L0utY
565 .1,000 852 ,B18 «1,000 705
696 .1,000 888 WB75 *1,000 B
B27 “1,000 924 ,933 =1,000 ,918

VERIFICATION PERIOD

0441 »1,0000 00343 « 0365 »fa0000 20409
,530 1,000 ,T46 726 1,000 634
Wb70 1,000 , B85 L 842 1,000 764
LB10 w] o000 964 4958 =1,000 2,894

PRM
wl,0000
wl,000
»i,000

1,000

»1,0000
.1,000
«1,000
»1,000

w],0000
»1,000
-1.000

«1,000

-1.0000
’1.000
w] 000

'1.000

NWS
-{,0000
1,000
=1,000

1,000

»1,0000
*1,000
.1,000
*1,000

»1,0000
v1,000
1,000
={,000

»1,0000
1,000
»1,000
»],000

DAY
0121
WU
878

0384
0595
716
838

L0241
725
787
849

(0863
241
+515

,790

- 96_



Vi
Vy
Va

O
Vi
Vi
Vi

Ox
Vi
Ve
Vi

Vi
Vi
Vi

t(,975,d)0+

t(.975,4)0+

t(.975,d)0%

t(.975,d)0+

t(.975,d)%*

t(.975,d)0+

t(.975,d)%+

t(.975,4)0+

Y Var(V,)

degrees of freedom

uac
0082
279
« 300

321

0450
239
383

526

L0379
179
299

2419

CER
0530
258
. 395
531

0435
202
314

L2k

o122
247
281

» 320

95% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

FRM
L0354
L, 400
L491

,582

0561
«333
512

690

0316
+309
,390

L4711

L0U54
o061
LU0

L6550

CRITERION 8
CATCHMENT

COMPLETE YEAR

CALIBRATION PERIOD

NAM TAN HBV
=1,0000 0147 0272
«1,000 2260 2UR
“1,000 . 298 J318
1,000 336 0388

VERIFICATION PERIND

»1,0000 0197 ,0228
-1,000 ,283 291
1,000 ,346 ,363
~1,000 408 436

SNOWMELT SEASON
CALIBRATION PERIOD

«1,0000 .0128 0229
1,000 ,203 ,191
1,000 $236 2250
«1,000 2069 2308

VERIFICATION PERIOD

«1,0000 10169 L0176
“1,000 219 228
«1,000 273 285
.1,000 326 . 301

SRM
=1,0000
=1,000
1,000
=1,000

w{,0000
«{,000
=1,000

'1.000

'100000
=14,000
»{,000

-1.000

w},0000
“1,000
'1.000

w],000

TLLECILLEWAET RIVER (CANADA)

$5A
L0448
2269
384

.500

00173
, 385
440

495

+ 0350
.30”

0398

,0149
,298
346

¢393

PRM
-1,0000
«1,000
.1,000

‘1.000

»],0000
1,000
=1,000
1,000

»1,0000
«1,000
01.000

»l,000

»!,0000
01.000
»1,000

.1,000

NWS
«1,0000
»1,000
.1,000

1,000

»{,0000
'1.000
»{,000

»{,000

*1,0000
1,000
=1,000
=1,000

=1,0000
»i,000
1,000

=1,000

DAY
20196
357
JH407

,458

00210
560
827

694

0150
287
326
2365

.0199
433
496

.559

_16_



Vi
Vi
Vi

Vi
Vi
Vi

Va
Vi
Vi

t(.975,d)0+

t(.975,d)0+

t(.975,d)9*

t(.975,d)%%

t(.975,d)9%

t(.975,d)0+

t(.975,d)0*

t(.975,4)0*

v Var(Vy)

degrees of freedom

[R1<1

20519

327 -
Jdot

594

$ 0797
o379
+633

YY)

«048S

352

L4717

oh02

084y
2375
YT

s 210

CER
1871
2415
2068

.546

0372
551
o670

« 78R

1967
425
N84

+586

0387
H58
681

JRGY

95% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

FRM
,2258

-1,022

-, 44t

o139

2252
«,99%
-, 417

162

L1476
-, 131
339

JBOR

CRITERION NS

CATCHMENT ILLECILLEWAET RIVER (CANADA)

COMPLETE YEAR

CALIBRATION PERIOD

NAM TAN HBY
«1,0000 0575 L0748
«1,000 0316 201
-1,000 Lu67 393
«1,000 1615 4585

VERIFICATION PERIDD

“1,0000 ,0198 0530
-1,000 633 L, 499
-1,000 696 1668
.1,000 759 837

SNOWMELT SEASON

CALIBRATION PERIOD

«1,0000 ,0527 ,0798
.1,000 342 211
»1,000 WHTT Y
-1,000 613 Wb21

VERIFICATION PERIOD

-1,0000 0188 ,0529
-1,000 ,638 506
1,000 2698 L674
.1,000 757 842

8RM
»],0000
«1,000
-1,000

‘1.000

=1,0000
=i,000
-],000

1,000

“1,0000
.1.000
1,000

‘1.000

»§,0000
-1,000
‘1'000

1,000

8§54
$1374

w24l

o109

.a62

00120
469
507
«545

1407
=, 250

PRRE

473

0127
JU4THU
514

0555

PRM
»1,0000
»1,000
»!,000

1,000

wi{,0000
=], 000
»1,000

-],000

«l,0000
.1,000
.1.000

«1,000

»1,0000
~! .000
«l,000

=1,000

NWS
={,0000
=1,000
»1,000

»1,000

’1.0000
=1,000
»],000

»1,000

*{,0000
»1,000
1,000
»1,000

=1,0000
1,000
1,000

1,000

DAY
0,0000
Ne000
0,000

0,000

0,0000
0,000
0,000

0,000

0,0000
0,000
0,000
0,000

06,0000
0,000
0.000

0,000

_86_



v

*

Vi
v

*

O%

v

*

Vi
Vie

Tx
Vi
Ve

Vi

Vi
Vi
Vi

uBe
0224

- t(,975,d)0* =017
2040

+ t(,975,d)0+ <098
.0307

- t(.975,d)%* " 088
L010

*+ t(.975,d)0* »108
0311

- t(.975,d)%+ =.121
.. 041

+ t(,975,d)0+ » 039
,0279

- t(.975,d)0+ =.192
103

* t(,975,d)0% =014

v Var(V,)

degrees of freedom

CER
L0355
. 073
018

«109

0166
n.OﬂQ
2,003

056

2, 0334
-, 127
- 041

045

0279
-, 194
=, 106

-, 017

a5% COMFIDENCE INTERVALS HBASED ON JACKKNIFE STATISTIC

ERM
0194
»,020
£ 029

L0789

0266
-.113
-, 034

051

0249
w, 072
-, 008

,056

CRITERION R
CATCHMENT

COMPLETE YEAR

CALIBRATION PERIOD

NAM TAN HBV
=1,0000 0375 0363
«1,000 ", 063 -, 226
1,000 2033 -, 133
-1,000 130 ~, 040

VERIFICATION PERIOD

«1,0000 ,0381 0221
=1,000 ., 123 -, 235
»1,000 =, 002 ", 165
«1,000 J120 -, 095

SNOWMELT SEASON

CALIBRATION PERIOD

-1,0000 ,0328 0365
-1,000 -, 120 -, 059
-1,000 -, 036 2035
»1,000 049 129

VERIFICATION PERTOD

»1,0000 0527 0289
-1,000 -,229 - 111
“1,000 -, 061 »019
-1,000 W06 073

KULTSJON (SWEDEN)

SRM
=1,0000
=1,000
«],000

«1,000

»{,0000
-’.000
1,000

»1,000

«1,0000
1,000
=1,000
=1,000

=1,0000
=1,000
=1,000

“.000

5S4
L0184
., 033
,014
061

L0286

. 048
, 043
134

.0198
., 058
-, 007

044

20361
-, 099
016
131

PRM
»1,0000
«l,000
»1,000

Ql .000

.1.0000
-1.000
nl.OOO

»1,000

”1'0000
»1,000
»i,000

-l ,000

wl,OOOO
“'000
»1,000

vl.OOO

NWS
"1,0000
“1,000
1,000
“1,000

=1,0000
1,000
»1,000
=1,000

»1,0000
»{,000
'1.000

=1,000

“i1,0000
1,000
1,000
»1,000

DAY
L0819
.. 217
., 007
204

, 0666
'.250
», 039

173

20973
., 259
»,009

w241

0495
., 184
., 026

o131

_66_



Vi
Vi
Vi

Ve
Vi
Vi

Ok
Vi
Ve
Ve

Vi
Vi
Vi

t(.975,d)0%

t(.975,d)0+

t(.975,d)%*

t(.975,d)9*

t(.975,4)9%

t(.975,d)0+

t(.975,d)0*

t(.975,d)0%

= / Var(V,)

degrees of freedom

aTYe
00125
,821
853

,885

20273
. 755
JBu2

o929

0154
o Tul
L780

.820

CER
0222
2653
W 710
o767

L0401
.581
,709

A3

0695
0368
o547
725

W 0664
«370
581

782

9S% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

ERM
,0405
610
714

818

0294
Y
760

854

1027
,239
503

JT67

CRITERION HNWTD

CATCHMENT KULLTSJON (SWEDEN)

COMPLETE YEAR

CALIBRATION PERIOD

NAM TAN HBV
=1,0000 ,0098 10321
=1,000 .849 L7004
=1,000 875 .787
=1,000 .900 869

VERIFICATION PERIOD

-1,0000 0123 L0204
“1,000 836 751
-1,000 .B75 829
-1,000 914 ,907

SNOWMELT SEASON
CALIBRATION PERIOD

»1,0000 0272 s0656
1,000 .769 Lua8
«1,000 839 1657
1,000 2900 825

VERIFICATION PFRIOD

»1,0000 ,0198 L0438
=1,000 753 2616
1,000 816 +« 755
-t ,000 +879 LY

SRM
=1,0000
-1,000
«1,000

-1.000

=1,0000
«1,000
=1,000
=1,000

=]1,0000
»l 000
=1,000

'1.000

=1,0000
"1.000
1,000

1,000

854
0204
703
-1
,808

+0306
1639
736
834

,0492
L491
o617

744

20508
,ha4
2608

o766

PRM
=1,0000
»!,000
»1,000
»1,000

'1.0000
»l,000
«l,000

»1,000

«],0000
.10000
»wl,000

»i,000

.1'0000
1,000
.1.000

-1.ﬁ0°

NWS
=1,0000
»,000
»1,000

=1,000

*1,0000
*1,000
»1,000
«1,000

»],0000
«1,000
®1,000
*1,000

»1,0000
w1,000
«1,000

«1,000

DAY
00422
548
0657
765

0111
558
594

.62‘

,0735
245
434
,623

0366
|289
405

521

-00L-



v

*

Vi
v

*

v

*

Vi
v

*

-
*

Ve
L
Ve

- t(.975,d)0*

+ t(,975,4)0+

- t(.975,d)%+

+ t(.975,4)0+

- t(,975,d)9*

+ t(, 975, )0+

- t(.975,d)%%

+ t(,975,d)0%

v/ Var{v,)

degrees of freedom

URC
0427
LUod
+603
o713

20737
W34
668
,903

20305
$293
$371

L 449

0647
239
L 4S5

2 H50

cCEQ
. 0U2S
o740
«R50

.959

20502
749
,908

1,068

»0350
LHUb
536

0 625

95% CONFIDFNCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION §
CATCHMENT KULTSJON (SWEDEN)
COMPLETE YEAR

CALIBRATION PERIOD

FRM NAM TAN HBY SRM SSA
L0465  =1,0000 0329 20561  =1,0000 0432
726 1,000 L4784 586 1,000 1668
JBUb »1,000 ,558 ,730 1,000 W779
965 »1,000 643 J874 «1,000 891

VERIFICATION PERIOD

L0725  =1,0000 0422 0524  =1,0000 20649
591 .1,000 L 458 529 -1,000 1656
821 .1,000 ,592 695 1,000 ,862
1,052 «1,000 727 YY) “1,000 1,069
SNOWMELT SEASON
CALIBRATION PERIND
L0483 =1,0000 0235 L0447  =1,0000 ,0238
, 4309 i, 000 259 352 -1,000 431
563 «1,000 320 Ju67 «1,000 ,492
687 .1,000 380 582 «1,000 ,553
VERIFICATION PERTOD
0613 =1,0000 0437 L0443 =1,0000 0657
. 361 -1,000 4252 313 «1,000 J364
556 1,000 . 391 L 454 «1,000 573
751 “1,000 530 ,595 «1,000 ,782

PRM
w1,0000
-1,000
={,000

«l,000

«1,0000
»1,000
1,000
»{,000

»1,0000
=1,000
wl,000

«1,000

01.0000
1,000
w{,000

=1,000

N&S
={,0000
={,000
=1,000
1,000

=1,0000
»1,000
=1,000
~1,000

»1,0000
1,000
=]1,000
1,000

»1,0000
'1.000
1,000

‘1'000

DAY
10660
2756
925

1,095

,0000

942
1,070
1,197

-LOL-

0434
48e
597
2709

0256
b4
o708
2787



Vi
Vi
Ve

Vi
Va
Vi

Vi
Vi
Vi

Vi
Vi
Vi

- £(.975,d)0*

+ t(.975,d)9*

- t(.975,d)0+

+ t(,975,4)0%

- £(.975,d)9*

+ t(,975,4)9*

- t(.975,d)9*

+ t(,975,d)0*

= / Var(V,)

= degrees of freedom

upt
» 0340
L 488
«576

e 563

W0738
»379
o613

847

0418
$509
WH1b
o722

0962
. 302
608

,914

CER
1367

-,182

0169

520

1001}
-, 03U
.284

+603

J14R2
w170
211

$ 592

1176
- 076
298

672

95% CONFTDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

ERM
1600
-, 229
.182

«593

0801
157
Wu12

667

.1932
-,363
o133

630

#1118
028
383
737

CRITERTON NS
CATCHMENT

COMPLETE YEAR
CALIBRATION PERIOD

NAM TAN HBV
»l,0000 0862 1162
1,000 U986 + 088
»1,000 W 641 0387
=1,000 ,785 1685

VERIFICATINN PERIOD

.1,0000 0321 0709
=1,000 592 356
=1,000 694 582
-1,000 796 807

SNOWMELT SEASON

CALIBRATION PERIOD

-1,0000 ,0u28 1229
«1,000 ,608 ,083
-1,000 717 399
=1,000 826 «715

VERIFICATION PERIOD

w1,0000 L0496 ,0791
-1,000 536 «339
1,000 694 +590
1,000 ,852 LB842

KULTSJON (SWEDEN)

SRM
wl,0000
1,000
w],000

.1'000

=1,0000
'1.000
»{,000

-1.000

'1.0000
w],000
=1,000

1,000

=1,0000
w000
w000

=1,000

S$SA
00920
1061
0297
+534

W 0737
117
+ 351
2586

00962
,083
.330
577

01123
»,018%
342

1699

PRM
»1,0000
=],000
«i,000
»i,000

=1,0000
®1,000
»1,000
»1,000

»1,0000
1,000
«1,000
»],000

'1.0000
QI.OOO
»1,000

-1,000

NWS§
»i,0000
»i,000
1,000

1,000

»1,0000
1,000
»1,000
»1,000

=1,0000
»1,000
«1,000
1,000

»1,0000
»1,000
»i,000

»1,000

DAY
0,0000
0,000
0,000
0,000

0,0000
0,000
0,000
0,000

0,0000
0,000
0,000
0,000

0,0000
0,000
0,000

0,000

=20t~



APPENDIX D






uBc
CEQ

ERM
NAM

TAN
HBYV

SSA
PRM

NWS
DAY

URe
CEQ

ERM
NAM

TAN
HRV

8$SA
PRM

NW§
DAY

a5% COMFINENCE INTERVALS BASEN ON JACKKNIFE STATISTIC

CRITERIOM R

CATCHMENT  DURANCE
COMPLETE

CALIRRATINN PERIOD

CRITERINN VALUES
w1,0 a8 «0,6 «0,4 =0,2 0,0 0,2 0,4 0,6 0,8 1,0
+ 1 * * + + + + * + +

KAV RA uBsc
kYRR rEQ
LAAA AR ERM
xVan NAM
[3 AT TAN
L 222 2] HBV
LR 42 21 SSA
LT3 T PRM
Vo NWS
L2 22 T2 DAY
SNDWMELT

CALIRRATION PERIOD

CRITERINN VALIES
#1530 mO0,R ®0,6 =0,4 =0, 0,0 0.2 0,4 0,6 0,8 1.0
* * * * + * + + + * *

wARVRAR 11219
KRRV &k CEQ
RARKV A kxw ERM
AV Rk NAM
ARV rwwn TAN
1223222 T HRBV
RV AR SS5A
(T2 3228 PRM
ek ok w NWS
KEkAVhokhk nay

RIVER (FRANCE)

YEAR

VERIFICATION PERIOD
CRITERION VALUES

-1.0 "0,6 0,6 =0,4 '0.2 0,0 0.2
+

tot ottt *

KAARYANR
*Vw

RRARARRAVEARARRAR
TARAVARRR R

KAV
[T LARZ L]

whVian
AAREVARN&

ARAV RN
RERRANRRARRAVARR SN AR I AN N

SEASON
VERIFICATION PERIOD
CRITERION VALUES

-l.o '0.8 .0.6 .°.a '0.2 o.o 0'2 0.“ 0.6 0,5
L L D T D D
AVax
whVak

ANAANRAAARAV RN R AN RN
KAkVkhx

AkVan
Kk kYan

ARV kA
RERARRYRARNRRRA

Ve
AR RERARARRAV A AR R AR RN

uBsc
CEQ
ERM
NAM

TAN
HBV

884A
PRM

NWS
DAY

UBC
CEQ

ERM
NAM

TAN
MBYV

884
PRM

NWS
DAY

-G0L-



Uec
CEN

ERM
NAM

TAN
HAV

SSA
PRM

NWS
DAY

URC
CENR

EAM
NAM

TAN
HRY

58A
PRM

NG
DAY

-“»

-+

0

>

E X

95% CONFIDENCFE TNTERVALS BASED ON JACKKNIFE

CRITERION NTD
CATCHMENT
COMPLETE
CALIRRATIONM PERIOD
CRITERINN VALUES
0e2 043 0,4 0,5 0,6 0,7 0,8 0,9 1,0
+ t + t * + + * t
®YV* uac
AR R AV AR AR AR CEQ
ARV ARR KR ERM
xRV AKN NAM
kY Ak TAN
AR ARV RdhkN HBV
*V % S$8A
RARRAVRRRRAR PKM
(X222 1] NWS
ANhY kRwk NAY
SNOWMELT
CalLIRRATION PERIOD
CRITERION VALUES
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
+ * + * * * + + *
wRRY kW unc
(T3 T3 222 XS AR RSS2 2 22 ) cEQ
ARAARARERV A RA NN RRR ERM
ARRAV AR R NAM
ANREV RAR RN TAN
RRRARARARAAAVRARRRRRRARRRN MRV
ERAVERR §S5A
ARRKARARRE AV AARAAARRAARA PRM
Y1242 20.8. NWS
AR AN RAAV AR AR R AR DAY

YEAR

0

 d

SEASON

e

STATISTIC

DURANCE RIVER (FRANCE)

VERIFICATION PERION

CRITERYON VALUES

0,3 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
* + + + 4 * * 1 * k4
R RAAV R hhh
ARV px
ARRRANAAV A ARRRERAR
khkkV RN
HARARAV RN AR
ARRRAV AN AAR
ARAkVhrkarn
KAARNANRRRVRRR AR AN A&
RV A
RARAARRRARY AR AR AR RAR
VERIFICATION PERIOD
CRITERION VALUES
0,1 0,2 0,3 0,4 0,58 0,6 0,7 0,8 0,9 1,0
* L4 + t 4 + + + L4 +
RANRAVARA AR
(2223 8]
RANKARRAARRRANRY A AN AR R AR AR RAD
ARARV RN

ARe Rk AR Vianana]
ARRANV R AR

ARANRRRERR AV AANR AN AR]
ARNERAVANRRAR

RV ik
AARRRRARARRARRAVANRRRRAR N AN R A RN

UBC
CEQ

ERM
NAM

TAN
HBY

$SA
PRM

NWS
DAY

UBC
CEQ

ERM
NAM

TAN
HBv

§8a
PRM

NWS
DAY

-90L-



uac
CEQ

ERM
NAM

TAN
HRV

§84A
PRM

NWS§
DAY

usc
CEQ

ERM
NAM

TAN
HRV

REY
PRM

NW§
DAY

9%% CONFINEMCE TINTERVALS BASEND ON JACKKNIFE STATISTIC

CRITERION
CATCHMENT

CALIBRATION PERIOD

CRITERION VALUES

D0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
* L + * * + * t * t
RV kR
AR AR ARV R kR AAN
kR Vaw
WRAV k&
KA RARY Ak
Wk Ak ko ok
nVR
WhRANNV Rk
wakhVhka
1222224
CALIRRATION PERICD
CRITERION VALUES
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
* * * T * t * t + *
"V

RN R RN AV AR AN AR AR

REARNARV RN R AKX
ANV 0 ®nk

2SR T
K AR R RAVANRNRAN

L2 1
E AT AT Y S

hkhaVhan
I EX AR ST ]

8
DURANCE RIVER (FRANCE)

COMPLETE YEAR

> e

VERIFICATION PERIOD
CRITERION VALUES

0,0 N,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
+ + + + ks + + L *
UBC KARRRRAAVAARKARE R
CER RRARARY KR ERER
ERM RRENRANRRRAY BANAARNR RN
NAM rRRAAV R A RN S
TAN RRARRRANVARA AR W
HBYV (E2 32 EAAR TR S X0
SSA ARAARRRAY R R AR AW
PRM NARRRANARAVANA AR RN RN
NWS RRRRAVENARA
DAY AR ARNAVARRRRARR

SNOWMELT SEASON

1

-~

VERIFICATION PERIOD
CRITERTION VALUES

0,0 0,1 0,2 0,3 0,4 0,8 0,6 0,7 0,8
t * + * * + 1 * L
1)1 RARRAKRVRARARAR
CEQ KRANRR AV RNk hkd
ERM RRRRRRRRNRRRAAVARRRRA AN RARANN N
NAM NRNRRERV AR KR AW
TAN NARARANRAR AV A AR AR AR ARk AR
HBV AVRR
SSA AARARRNAN R AR RV A AN RRRRN
PRM ARANARRAVER AR ARA
NW$§ ARRARRV RNk hk k&
DAY HRRRERAAARY AR KA AN RN

0

0

PN

E X

9

9

1

!

- -

> e

0

usc
CEQ

ERM
NAM

TAN
HBY

88a
PRM

NWS
DAY

uBc
cEQ

ERM
NAM

TAN
HBV

58A
PRM

NWS
DAY

-L0L-



UBC
CEn
EAM
NAM

TAN
HBV

8SA
PRM

NWS
DAY

URC
cFa

ERM
NAM

TAN
HRV

$84
PRM

NWS
DAY

98% CNNFINENCE INTERVALS RASED ON JACKKNIFE STATISTIC

CRITERION
CATCHMENT
CALIRRATION PERIOD
CRITERION VALUES
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
+ 1 + 1 * + + 1 + +
(2223332232221

IR AR ARRRR KRRV R RANIARAN AR R RRA N A KR AR A&

Tannknn
AARRNAYV ARk

ARAARRNARNAV kR RAR
Tk kRN r bV AR AR R AR Ak R A

RAANKRA AV kR kA AR AR
I AVRAR AR R AR AR N AR &

HARRARRA N AV AR RN A AR RN

v
CALIRRATION PERIOD
CRITERION VALUES
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
t * * * * 1 * * * t

2233228322322 8
IRk AR AR RN AN R RN AR AR RN R RN R KA AR RRA R AR AR AR

I A A Y Y P Y T e 2 2
ARREENAV AR A

2232220228222
I A AR R AR AV AR RN AR AR AR AR AR AR AN

[ 3T SIS AR S LS 2
TRk AR AR RN R AV AR R ARRRRAR R AR AR

[T L2232 83 3A2222222 24

N8
DURANCE RIVER (FRANCE)
COMPLFTE YEAR
VERIFICATION PERIOD
CRITERION VALUES

1,0 n,0 0,1 0,2 0,3 0,4 0, 0,6 0,7 0,8 0,9 1,
+ * * * * * t * + + + t
Uac ARRAAR ARV ANRRAARRR
CEN KR AVAKRSE
ERM IRRARARA KRR AR AV A RA AR AN N RAN RN AR
NAM ARRAARRARVRARRAANR
TAN ANANRRARRV AN R AR A AAR
HBV RAERARRANREANAVARARA AR ARNNRK
SSA KARRNRANRREV AR RARRA RN AR
PRM ARRRRAARRRRARA KRR ARV NN NN R R AR R ARR AN
NWS ARARAVRAANS
DAY v
SNOWME|LT SEASON
VERIFICATION PERIOD
CRITERION VALUES
1,0 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,
L 4 L] L + 1 * L + t L +
URC KARRRVRR AR
cEQ RANKRAVARRRN
ERM TARARARRRRRY AR R A AARR AR RN AR AR
NAM ARRRNAY R AAER
TAN ARARRARRANEARR RV AR RN R R AR ARR]
HBYV RARRAV AN KRR
S8A ARARRANKKNANNARRR RV AR AR AR AR RN]
PRM ARARARRVEAARNRR
NWS ARV RN &
DAY v

0

uac
CEQ

ERM
NAM

TAN
HBV

8Sa
PRM

NW§
DAY

uBsc
CEQ

ERM
NAM

TAN
HBYV

$34A
PRM

NWS§
DAYy

-80L-



URC
CER

NAM
TAN

HBY
SRM

§8A
PRM

NW§
DAY

UBC
CEQ

NAM
TAN

HRV
S5RM
854
PRM

NHWS
DAY

9%% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

CALIRRATION PERIND

CRITERION VALUES
2] 40 w08 w046 »0,4 »0,2 0.0 0;2 0,4
* L4 + h * + *+ t
L AR
Ay &

Vo
LA

"V %
xi Vo

L 32 §
*AVaw

*V %
(T2 3 X323 2%

CALIARATION PERIOD

CRITERION VALUES
»{,0 »N,8 wl,p =0,4 =»0,2 0,0 0,2 0,4
L I T T S

*xVp
[ 2'2 2]

whYhn
LA

ke
"RV R

LEA'2 |
*V

kY R
ARy AR IR

CRITERION
CATCHMENT

R

W3 » WATERSHED (USA)

COMPLETE YEAR

11:1+4
CEQ

NAM
TAN

HBY
SRM

SSA
PRM

NWS
DAY

SNUWMELT

use
cER

NAM
TAN

BV
SRM

88A
PRM

NWS
DAY

VERIFICATION PERIOD

CRITERION VALUES
"1,0 »0,B 0,6 w0,4 =»0,2 0,0 0,2
S S A T S

0.4
’

123 AR L]
ARV RN

kAVan
LT L]

T3 TAXT )]
ARRV RN

KanVee
LAA L]

wVar
KARKARAV AR R A RN

SEASON

VERIFICATION PER]OD

CRITERTION VALUES
-1.0 'OQB .0.6 '0.“ ‘0.2 o.o 0.2 0.“
L 4 * * *+ t * t *

ARAAAKVRRRAAR
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95% CONFIDEMCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION NTD

CATCHMENTY

W3 = WATERSHED (lISA)

COMPLETE YEAR

CALIRRATION PERIOD
CRITERION VALUES
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RRARNKARNVARRARR AN

KANRRARAVARRARRA
“Vw

*Vw
IR R RV IR R RNAR AR RN A AR AN RN

SEASON

VERIFICATION PERIOD

CRITERION VALUES
0 0,4 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
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95% CONFIDEMCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION S

CATCHMENT W3 » WATERSHED (lLiSA)

COMPLETE YEAR

CALTIBRATION PERIND

CRITERINN VALVES
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99% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION NS

CATCHMENT W3 = WATERSHED (USA)
COMPLETE YEAR
CALIRRATION PERIOD VERIFICATION PERIOD
CRITERION VALUES CRITERION VALUES
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9S% CNMNFINEMCE INTERVALS RASEDN ON JACKKNIFE STATISTIC

CRITERINN R
CATCHMENT  DUNAJEC RIVER (POLAND)

COMPLETE YEAR

CALIRRATION PERIOD VERIFICATION PERIOD
CRITERION VALUES CRITERION VALUES
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Q5% CONFINENCE IMTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION NTD
CATCHMENT  DUNAJEC
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CALIBRATIDN PERIOD
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95% CONFIDEMCE INTERVALS BASEN ON JACKKNIFE STATISTIC

CRITERION 3§

CATCHMENT DUNAJEC
COMPLETE
CALIRRATION PERIOD
CRITERION VALLUES
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* * + + + + *+ * + 1 +
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9%% CONFIDENCE INTERVALS BASED ON JACKKMIFE STATISTIC

CRITERION NS

CATCHMENT DUNAJEC
COMPLETE
Cal IRRATINN PERIOD
CRITERION VALUES
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CRITERION VALUES

0,0 0,1 0,2 0,3 0,4 0,5 0(G,6 0,7 0,8 0,8 1,0

+ L4 * + L + + + * * 1
AR AAR KA AR AR RV AR AR AR R EARARR tIRC
ANRARARRRV AR TN AR kRN R cER
IR R R AR RN AR R AR AR RN R I AN ARRRRR N AN R AR R RR ERM
TN AR AR AR R E R AR AR I A RRAN RN R IR AN AR AR AR ARARNR A AR AR AR NAM
IR AR R AN AR AR RARY AR RN R AR R AN RN RARR AR AR, TAN
AANARRRRRRERR AV A AN AT AN AR HRBV
AAR R R RRRRAVRA AN AR R A AN RK SSA
HARANRNRNAV AR AR r AN PRM
ARA AR RARN AR R AT RRAV AN RAAR RN R RARRAK NwS
v DAY

RIVER (PNLAND)

YEAR
VERIFICATION PERIQD
CRITERION VALUES
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 11,0
* b kg + t ) t L b + *
KRR RER AR R ANARR AR AR AANR VR AARAR R AN NR]
AARRA ANV ARRAR Nk Rk
I AR R AN AR AR RN A R R R A RN ARV A AR RN R AR AR R AR AR Ak ]
KXAARRVARRARS
FRRERAAAAVANNRRRNNN
RARYRRhw
RRAARRNRRNV AR AR R A RN

WRRARRNRRRRVARRRARRR]
RARRNAANAVARARAANRN
v
SEASON
VERIFICATION PERIOD
CRITERION VALUES
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
L4 * * k4 k4 + L4 L L * L
ANANAAAR RN R RRRNAV AR ANN RN RAANR AR
KARENARAVaRgRRAR
IR AR AR R R AR AR AR AR AR NN RARRNARARAAANRARARRRRAAANAAAS]
Th AR AR ARARR AR RRAN AV R RN AR RN AR R w Rk ok h kRN
(223232 8% Y]
AR ARAY RN AR
ARAARNEY AR kR
AAAVNR RS
AARANAR AN ARV ARANANRRNAAR
v

usc
CEaq

ERM
NAM

TAN
HBY

§38a
PRM

NWS
Day

usc
CEQ

ERM
NAM

TAN
KBV

$8a
PRM

NWS
DAY

-9LLl-



usC
CER

ERM
NAM

TAN
HBV

SRM
SSA

PRM
DAY

URC
CER

ERM
NAM

TAN
HAY

SRM
584

PRM
DAY

98% CNNFINENCE TNTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION R
CATCHMENT DISCHMA BASIN (SWITZERLAND)

COMPLETE YEAR

CALIRRATION PERIOD VERIFICATION PERIOQD
CRITERION VALUES CRITERTION VALUES
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95% CONFINENCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERINN
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CALIRRATION PERIOD
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De2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
* + L4 + + + * * 1
L22'2 2] ugsc
ARV kR cCEQ
EarY Rrk ERM
ko VRrkN NAM
YA L] TAN
AR AR AV AR A AR & HBYV
ke Vrwr SRM
ARk VA n SSA
LA AL PRM
kb rAh kg DAY
CALJRRATION PERIND
CRITERION VALUES
0e2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
+ * L + + *+ + *+ 1
LLAX 2 8] 71219
AAYARR CER
(22322222 222X FRM
1222322221 NAM
ThVhkn TAN
ARRRRANRR RN AR RA NN R RV AR RO AR AN KA HBV
1323223} SRM
AN RR AV RA KRR A S$8A
koY gk PRM

kg r RtV Ak AR DAY

- s

-

0

0

0

b X

>e

DISCHMA BASIN (SWITZERLAND)

VERIFICATION PERYIOD
CRITERION VALUES

0.2 0,3 0,8 0,5 0,6 0,7 0,8 0,9 1,0
* * * + L4 + * + *
NRAVE AN
KARANRRAV AR R RS RA
RRARARRRY AR RAN A
1322332222222 2 )
RAARNARV AN RRR
RERRRVARENKR
AAkVahhh
LT 1]

KARARRRR AR RAN A ARV AARARANAR AN ANN]
TRERNRAARAAVANRR AR AAR

VERIFICATION PERIOD

CRITERION VALUES
0,2 0,3 0,4 0,5 0,6 0,7 0

N .8 0
A

9 1,0
* +
ARRAAYRARAN
(231323202222 R 28]

RARANRARKARKRAVRANRARRA RN RAN
ARRRAAANAVARKRARERN

KARAAAV R ARAR
RARERNY RANRRAR

ARARRY Al ke ok hok
ARV K hA

IR AN R R RA R R AR RN AR AR AR RAV R AR RN N RN AR RN AR ANRR IR AR AR ]

AARRARK R AN RRRERY AR AR AR RARRARRNR

usc
CEQ

ERM
NAM

TAN
HBv

SRM
§84

PRM
DAY

usc
CEQ

ERM
NAM

TAN
Hev

SRM
S8A

PRM
DAY

-8lLL-



usc
cER
ERM
NAM

TAN
HARV

SRM
SSA

PRM
DAY

URCQ
cEA
ERM
NAM

TANM
HAV

SRM
S5A

PRM
DAY

98% CONFINEMCFE INTERVALS HASED ON JACKKNIFE STATISTIC

CRITERION
CATCHMENT

CALIRRATION PERIOD

CRITERION VALUES

0,0 0,1 0,2 0,3 0,4 0,8 0,6 0,7 0,8 0,9
+ + + * » + + + + +
kY aw
Rk VR okk
KRk RVARR
R xV kR
R Vhan
ddkk Rk AV Ak dehok N
(3222
LR T A2 2 2
ARk VAR
Ahkda R ARV erdannk
CALIRRATION PERIOD
CRITERION VALUES
0,0 0,1 0,2 ©0,% 0,4 0,5 0,6 0,7 0,86 0,9
* + + + * + + + * +
AR Hhh

hhRARY AN AR

RRRAAV AN R*K
LA A2

X332 L]
RRRERAAENRRNAY AR R AR RN AR RA R

*xV
132 .58 &0

hARAV R hh
ke kVhkhadhn

)

DISCHMA BASIN (SWITZERLAND)

COMPLETE YEAR

1.0 0,0

L] L]
* *
uBcC
CER

ERM
NAM

TAN
HBV

SRM
SSA

PRM
DAY

SNOWMELT SEASON

1.0 0

>
2>

usc
CEQ

ERM
NAM

TAN
HBV

SRM
SSA

PRM
DAY

0

0

.
+

1

1

VERIFICATION PERIOD
CRITERION VALUES

0,2 0,3 0,4 0,% 0,6 0,7 0,8 O
? L * + * + T
KR EAV AN REK
ARAARRERV AR AR RANR
ARNANRARV AR R ARR
RRA ARV AN AN
Khkh RV aRAAND
KARARRANRY AR AR An
wVar
LEE I T2 Y]
KANRKARRRRRN RN R RV AR AR AR AR RARRRARRR
ARRRRRRAREY AR AN Nl hok
VERIFICATION PERIOQD
CRITERION VALUES
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0
* + * b + * 1
AAARAYV AN kR
AR RRAVARRRE
RRRRRRRV RRARAR
KARRARRV R RAAR N R
rRkV iR

RAARRRNRVARARRNRWN

xRV
RRAVARRE

ARAARREARRRRAANNAN AV RARAAANRAR AR AN RAR
KRR RAKARAAV AN R A AR RN R

[ ]
'

»
'

9

9

1

1

.
+

e

0

V119
CEQ

ERM
NAM

TAN
HBY

SRM
§5A

PRM
DAY

UBC
CEQ

ERM
NAM

TAN
HBv

SRM
§SA

PRM
Day

“6LL-



usc
cEQ

ERM
NAM

TAN
HRV

SRM
S§SA

PRM
DAY

11 1¢
CER

ERM
NAM

TAN
HBV

SRM
§84A

PRM
DAY

95% COKFINENCF INTERVALS RASED ON JACKKNIFE STATISTIC

CRITERINN NS

CATCHMENT
COMPLETE
CALIRRATION PERIOD
CRITERION VALUES
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
* + + + + ’ + + + t *+
KARRRRRR IRV AR AR RA RN URC
TRA R NN AR R A R ARk AR R RN K CED
Ak Rk hu hp kR VR ek koo ek ERM
ARRAARA AR RN AR AR AR RN R A AR RV AR AR R AR R R F AR R RA AW NAM
AARAANANRAV AR NARRARR TAN
TR A AR R AR AR NN AR R AN R AR AR RN RN R R R AR Rk kk K MRV
AR RARR R ARV AR R R AR R AR A RARR SRM
AR RN AR AR R AN R R ANV AR R AR R AN R AR RRRRARRR SSA
AN R AR A ARV AR AN AR PRM
v DAY
SNOWMEL T
CALIBRATION PERIOND
CRITERION VALUVES
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
* * + * * * + t + + *
ARRRRNNRV AR A IR ugc
KRR ARNRRV AR R AR AR Ak CER
ARIRN SRR RV AR R R AR RN K ERM
RANARANRRV AN N AR NN NAM
HRp AT AV Ak kAR TAN
TR R AR AR AV AR AR A N R R KA R RN R A RN RN AR RRRRRNRRRR AR KN HBV
RARR ARV AN R R AR K SRM
AR A AR R AR N ANRA RV AR RN AR AR AR AR AR SSA
Ak hkhh Vi hwpdhn PRM
v DAY

DISCHMA BASIN (SWITZERILAND)

YEAR

VERIFICATION PERIOD

CRITERION VALUES
3 0,4 0,5 0,6 0

0 0,1 0,2 0 7 0,8 0,9 1t
toot e

.
* +

be
e

.
*

E X
E X ]

ARRRRERRR R R AN RARNRNRR
RANRREAN ARV AR AR A AN

IRANR R AV AR R AR AR AR RN RN AT RARR AR R AR R R AR

SEASON

ARAAAARARARARV AR RARRAA RN RN
KRR RAAV AR AAARNN
AR AR AV AN AR R AR AN RN RN AR AR R AR AR AN NN AR AR AR AR AR R AN ]
RRKARAARR A AN R ARV AR AN AR R AR AR AR RN
HRRANKRANAR AR R RRRRERRRAV A AR A AR R RN A AR A RNRAD
IR AV AR R R R AR RN R AR R A AR KRR RN RN RN RN A AN N ARNR R RN R AANR]
v
VERIFICATION PERIOD
CRITERION VALUES
.0 0,4 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,
* ’ + + L + t + t + t
RARRNNR IR RN RR AV AN R RN R RN AR
KRRAARKEARRAVARRARRARAR
IR R AR AV A AN R R R ANR AR R RN RN AR RN AR RARANARRRARRRAR
AARRRRRARRARRANA AR AN ARARRR AR R AR RANAN
ARRRARDRAAAV AN RARA A
IR AR AR A RN N AR KA AN RRAA A AR R RARNANRNRARR R AR R R AR p R w ]
AR AR AR RNR AR RAN AR R A AR RRRAN TR RN AR AR AR
ARRARNRA R RRARRANRR RNV RANAN RN AN R R AR AR AR AR
TRk R Rk kA NN A RARRRANNAN R AR RN AR AR AR AR RN RNk AN]
vV

0

uBc
CEQ

ERAM
NAM

TAN
HBYV

SRM
$84A

PRM
DAy

usc
CEQ

ERM
NAM

TAN
HBY

SRMm
$84A

PRM
DAY

=021~



URC
CEN

ERM
TAN

HBV
8$8A

DAY

UBC
CEq

ERM
TAN

HBV
§8A

DAY

Q8% CORFINENCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERINN
CATCHMENT

CALIRRATION PERTIOD

CRITERION VALUES
1,0 =0,B =06 w0,4 =0,2 0,0 0,2 0

W40
* * * * + + * *

o6 0,8
LI
LR AR L]

"%

ReanViewkn
VR

wVe
Ve

AR*Y Rk

CALIBRATION PERIOD

CRITERION VALUES
100 =0,8 0,6 =0,4 =0,2 0,0 0,2 0,4 0,6 0,8
khVawk
VR

Kk hkVRARR
Ve

* V%
Vo

kk Y Ak k

R

TLLECILLEWAET RIVER (CANADA)

COMPLETE YEAR

i

3 »

UBC
cEQ

ERM
TAN

HBV
SSA

DAY

SNOWMELT

> =

uag
CEQ

ERM
TAN

HBV
SSA

DAY

VERIFICATION PERIOD
CRITERION VALUES

»1,0 =0,8 =»0,6 »0,4 »0,2 0,0 0,2 0,4 0,6 0,8
+ * *+ L * L + + + *+
RekaYHak
L2122 L]
ARRRARAVARRRANRR
KhkVown
WAV R
kkVan
KRAKRKAAAVERNR AN AR
SEASON
VERIFICATION PERIOD
CRITERION VALUES
wi,0 »0,8 «0,6 »0,4 «0,2 0,0 0,2 0,4 0,6 0,8
+ * L + + * 1 + + +
WAV arhn
kVoR
AARRENAKY SRR hhW
reVaw
RV an
(282
RARRR R RV AR AN s

usc
CEQ

ERM
TAN

HBv
§84A

DAY

udc
CEQ

ERM
TAN

HBY
8S4A

DAY

-lét-



Uugg
CEn

ERM
TAN

HAV
§8A

DAY

UBC
CER

ERM
TAN

HBV
S§8A

DAY

s

EX)

EX]

e

95% COAMFINENCFE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION NTD
CATCHMENT
COMPLETE YEAR
CALIRRATIDN PERIOD

CRITERION VALLUES

0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 0,0
* + *+ * t * * * *
*V 131:14
ANARV RN KR CEQ
RRARY KRR ERM
"V TAN
wVaw HBY
ARVRRR §SA
*xV ok DAY

SNOWMELT SEASON

CALIRRATION PERIOD

CRITERIOM VALUES

0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 0,0
t + ) * 4 * * * t

“Va (11.14¢

ARARNAV AR AR Ak CEQ

132322 A TR T T T ERM

AV TAN

ARRV AR HBV

IR Y SSA

ERRVRRR DAY

TLLECILLEWAET RIVER (CANADA)

VERIFICATION PERYIOD

CRITERION VALUES

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

] ] ] . ]
* + + * h * + + L *
NARRAVARRNR

L AR T]

RAREVARARR
RhkhVan
1334221
AeAVARSR
WRAAREY AR AW
VERIFICATION PERIOD
CRITERION VALUES
0, 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

* L] * + * + . L] * +

ARRRRANRRRY AR AN Rn]
AAARAYRRA AN

ARRRANARV AN ARNAR
AARRARVANRAR

RAARARYARARARR
KREARAV AR RRAN

RARANARRRAARRAV AR A AR AR AN AR AR

UBC
CEQ

ERM
TAN

HBY
§SaA

DAY

uBc
CEQ

ERM
TAN

HBYV
§SA

DAY

22



UBC
CEQ

ERM
TAN

HAV
8$SA

DAY

URC
CEQ

ERM
TAN

HBY
SSA

DAY

a5% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION
CATCHMENT

CALIBRATION PERIND

CRITERION VALUES
3 0,4 0,5 0,6 0,7 O

0 . .
* * + + t

0 0,1 0

. 2 0 8 0,9
,

’ . . .
* + + t+
*Ve

wRARRN RV AR ANk K

1222332227
[ 232 1)

AhkRVehn
AR RR RV AR R AR

AoV ahk

CALIBRATION PERIOD

CRITERION VAL UES
3 0,4 0,5 0,6 0,7 0

0 0 . . 8 0,9
+ + + + *

t 0.2 O
’

e
E

.
?

- »

*Ve
RakA ARV ARR AR

RANAV AR RN A
waVe

Vo
(2222332 3 2]

VR

]

JTLLECILLEWAET RIVER (CANADA)

COMPLETE YEAR

-3 ®

uBc
ceEq

ERM
TAN

HBV
85A

DAY

SNOWMELT

Se

uBc
cEQ

ERM
TAN

HBV
SSA

DAY

VERIFICATION PERIOD

CRITERTON VALUES

SEASON

W0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
T + * + + + + + t L4
(2322 TR RS L
ARV
KRARARARRAV AR RN RN
NERVRRR
ARAVARN®
RNV AR
KAV akkn
VERIFICATION PERIOD
CRITERION VALUES
20 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
* + * + * * + + * *
L3222 2222222 X
RAVaw
EAARRARY RA AR RN
wakVin
RAkY xna
AV RRR
LA AR 2 R

1

E X ]

X

0

uec
CEQ

ERM
TAN

HBy
SSA

DAY

uBc
CEQ

ERM
TAN

MBY
5SA

DAY

-€L-



URC
CEN

ERM
TAN

HBV
584

DAY

URC
CER

ERM
TAN

HRvY
55A

DAY

9S% CONFIDENCF TNTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION
CATCHMENT

CALIRRATION PERIOD

CRITERINN VALUES

(I 3 0,4 0,5 0,6 0,7 0,8 0,9

. 1 ] . [ ] . Ll
+ + L + + + + 1 * *
(2223 TT AL 22 82

IAAV AN AR AR R R AR AR AR AR R AR K

Ihomrnnn

AR RRRARVANRRE R k&
AR R A AV Ak A

T Vet b Ak AR A K

v
CALIRRATION PERJIOD
CRITERION VALUES

0,0 0,1 0,2 0,3 0,4 0,8 0,6 0,7 0,8 0,9

* 1 * + ks + * + + +

AV kA hh
TR AV AR R R AR AN A N KRR AR A R

Ixsannknn
RRRERA RV Ak H Rk

3222223222222 222 22 2
IR AR AV A AR R AR AN R R R R A NN KR

v

NS

TLLECILLEWAET RIVER (CANADA)

COMPLETE YEAR

2>

uac
CEQ

ERM
TAN

HRV
8SA

DAY

SNOWMELY

Uac
CEQ

ERM
TAN

HBY
§S5A

DAY

VERIFICATION PERIOD

CRITERION VAL UES

. 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
*+ * + * k4 *+ L + * L L
AR ANRRARRAANV AN RN R AR RN AR
AREAXY ARAARR
TARNRRRRARNK AR AR ANV AN R AR AR AN AARR LA ANRANARR
Rk VARK
NARARAARY AR AR A ARK
"RV AW
VERIFICATION PERIOD
CRITERION VALUFS
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
+ * + t * k4 + + + *

RAARRAANARARATY R AR ANRRRARARD
KRARRAV RN AR AN

Th AR A AR RR AR RN RAAV AR R ARARRR R AR AR AR A AR NRE N

[2EAAL L]

RRAAARN AV RRARN RN
LAA'AE ]

uBac
CEQ

ERM
TAN

HBY
§SA

DAY

UBC
CEQ

ERM
TAN

W8V
S84

Day

-vll-



URC
CER

ERM
TAN

HAV
SSA

DAY

URC
ceq

ERM
TAN

HBV
8§84

DAY

95% CONFIDENCF IMTERVALS RASED ON JACKKNIFE STATISTIC

CALIBRATION PERIND

CRITERION VALUES

©140 =0,8 0,6 =0,4 =0,2 0,0 0,2

*

L

+

*

’ * +

wV
LEAE 2 R

Ve
eV ik

ARAVRRN
AV kR

ARARAY AR KK

CALIRRATION PERIND

CRITERION VALUES

-‘.0 -0.5 '0.6 '0.“ '0.2 000 0'2

+

T

+

T

* * *

[ AX T
AV hew

*xVe
rh VR

WAV R
372

WRANRRY R hR kAR

0,4

0

L

.
+

a4

CRITERION
CATCHMENT

0,6 0
?

0

1 ]
'

6

0

L]
1

L]
T

8

a

R

KULTSJON (SWEDEN)

COMPLETE YEAR

>

0

[4:1¢
ceq

ERM
TAN

HBY
S8A

DAY

SNOWMELT

1

Se

uBcC
CEQ

ERM
TAN

HBV
58A

DAY

mi,0 =0,8 =0,6 =
* * *

SEASON

»1,0 =0,8 «0,6 =

’

+

+

VERIFICATION PERIOD
CRITERTON VALUES

0,4 =0,2 0,0 0,2

+ * * *

kAVaRR
wVa

kkVan
ARV Rk R

AhkVin
ARy

RRARAVEANNN

VERIFICATION PERIOD
CRITERION VALUES

0,4 »0,2 0,0 0,2

L

KheVank
*aVinn

LR AR
ARRAVARNANA

knAVAR
ARV AR

AhReVhakn

0,4
*

usc
CEQ

ERM
TAN

HBY
8SA

DAY

UBC
CEG

ERM
TAN

Hav
8SA

DAY

-GllL-



UBC
CER

ERM
TAN

HBV
§84A

DAY

UBC
CEQ

ERM
TAN

HBV
8SA

DAY

Q5% CONFINENCE INTERVALS RASEND ON JACKKNIFE STATISTIC

CRITERLION
CATCHMENT

CALIBRATION PERIOD

CRITERION VALUES

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
+ L * + * * * 4 1 *
KRV R
(22222
AARAR AV AR RR
"RV
L2223 AT L]
KawVhw
AARRAAY A A n
CALIRRATION PERIOD
CRITERINN VALLUES
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
+ t * t + + *+ L 1 +
AhVrn
ARERARAREV R AR AN RN
RNARAR AR R A NA AV R AR RRNR AR AN
khrnVann

NARREANRAV AR AR AR AR
KRR ARV AN AR R

AR ARRRNAV AR RN AR

NTD
KUL TSJOM

-5 e

uBc
CER

ERM
TAN

HBV
85A

nAY

SNOWMELT

e

0

usc
CER

ERM
TAN

MBV
§SA

DAY

(SWEDEN)

COMPLETE YEAR

0

A d

SEASON

> =

0

0

-

E X

VERIFICATION PERIOD
CRITERION VALUES

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
* *+ * *+ * * * *
ARAKYRAAR
ARRR ARV RARRARW
ARERRAVARRAN
A Rn
ANAVRENN
ITI3232223%
KAV R
VERIFICATION PERJIOD
CRITERION VALUES
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
+ * L b * + T *
KARRNdAVARAAANRR
AARRKANRARRY Ak AR RARA
KRR RR AR R ARV AN RN AAR
hEkAVRAR
RERARKRRYRRRRARN
ANERRRARY AR A AkAAR
ARARKAVARRARN

1

- -

<=

usc
CEQ

ERM
TAN

HBYV
$8A

DAY

UBC
CEQ

ERM
TAN

HBV
SSA

DAY

-9cl-



UuBe
CEQ

ERM
TAN

HRV
§SA

DAY

uRc
CEQ

ERM
TAN

HBV
8$SA

Dav

95% CONFIDENCE TIMTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION §

CATCHMENT  KULTSJON (SWEDEM)

COMPLETE
CALIRRATION PERIND
CRITERION VALUES
0.0 0,1 0,2 0,3 0,48 0,5 6,6 0,7 0,8 0,9 1,0
+ + + ks + t + t * * *
RERRAV ARk * uncC
AAARAV AR R AR CEQ
KRR RAEV kAR RNK ERM
ARV ARk TAN
RRRRRRAKYRRARR AR KBV
AR AV AR R AR SSA
NRAARR ARV AR AN DAY
SNOWMELT
CALIRRATION PERIOD
CRITERPINN VALUES
040 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
* + t * + L * + + L +
Rk V ok URC
Rh RNV AR CEN
AR ARAVARRRAN ERM
LA AR TS ] TAN
wARRAV AR A AR R Hav
ke RV RNk SSA
Wk ko eV ek DAY

YEAR

0

<>

SEASON

0

2>

0

e

“»®

1

1

0,2

E X

0.2
+

0

0

L)
'

.
*

VERIFICATION PERIOD

3

CRITERION VAL UES

0,4 0,5 0,6 0,7 0,8 0,9 1,
* + + L * * *

RARARRARRRAVARNARARARN RN
wRENANNRY Axww]

ANRRRRRAR R AV AR annn]

AAARTRAY N AN NN

ANANERARAY AR RAR AN

ARRARhRRARY Rernan]

VERIFICATION PERIOD

3

CRITERION VALUES

0,4 0,5 0,6 0

W70
* * * +

8
L

ARRRAARRR AV R AN R RN AW

RKARAARRAVAANANAR R

RRRRARAANANV A ARRERNRAN

AREARNNAY AR A ANS

(2333282222222

(2233 T2 22202 YT XY}

NRARVAARK

LA L]

1

1

-

0

0

UBC
CEQ

ERM
TAN

HBvY
5§84

DAy

Uac
CEQ

ERM
TAN

HBvV
584

DAy

=Lel-



URC
CEW

ERM
TAN

HAV
S8A

DAY

uBc
CEQ

ERM
TAH

HRYV
S8A

DAY

98% CONFIDENCE INTERVALS BASED ON JACKKNIFE STATISTIC

CRITERION
CATCHMENT

CALIRRATION PERIOD

CRITERION VALUES

0,0 0,1 0,2 0,3 0,4 0,8 0,6 0,7 0,8
* t 1 * * * + t +
123232222
I A I T R N Y e
TN AN RAV AR AR R A NN KRN N RNk Rh
KRR R AP Ve hRRA
ERAKARRRRRRARAAY R AARRRARA RN AN AN
ARKNRRR AR ARV AR dhkh st hhokk
v
CALIRRATION PERIOD
CRITERINN VALUES
D40 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
L + t 1 L * L * *
KR RE ARV R AR &
TR R RN AR AR P RANR AR AR RN AR R W
TA R AR RV AR R R R R AN R RN AR R AR R Rk
whAkk AV AR AR

ANRAARA R RARRARAV AR AR RN ARk,
AARANRRARA IRV ARN N AN RP AN

9

e

NS

KULTSJON (SWEDEN)

COMPLETE YEAR

i

E X ]

0

ugc
CEQ

ERM
TAN

HBY
S84

DAY

SNOWMELT

uac
cEq

ERM
TAN

HBV
S$SA

DAY

VERIFICATION PERIOD

CRITERION VALUES

0,0 ©¢,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

[} L] ] * [ ] 1)
T , 1 L4 L *+ + L T +
ARRRRARARNARV AR AN AR RANNR
IRERRN AR RARAAR RV AR A RARRRRN RN N AR
AARARRRRARRARVARKAANRAR KRR
KNARRYRAARR
RARRRARNRAAV AN AR RN AR AR
RARARNARNRRAV A AR AN RN R RN
v
SEASON
VERIFICATION PERIOD
CRITERION VALUES
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

1 4 * + * + * + L +

AN KR AR AARN ARV R AR AR R AR AR R AAN RS
IXRARRRAANRAARNAV AN AR R AR RAAR A AR A AR

PRRRRRRARNAN KA RARRAV A ANRARNN AR AR RO ARNRA
HAANANRARY R AN ARR R

ARRRRARRTARA R AN R R R kb N
JTARARARAR AR R A AR ARV AR AR AN R AR AR Rk h

v

1

S

- »

0

uec
CEQ

ERM
TAN

HBYV
8$S8a

DAY

URC
CEG

ERM
TAN

HBV
S$SA

DAY

-8¢lL-



APPENDIX E






DAY
NAM

HRV

NAM ERM NwS TAN rEQ S8A UIBC DAY HBV PRM

FRM PRM NwS TaM 8S5A4 CEN UBC HBV NAM DAY

]

0

"

MODEL GROUPS BASFD OM COMFIPENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIHRATION PERIOD

CALIRRATIUN PERIOD

*

*

%

*

*

»*

*

0

*

*

0

*

0

*

0

0

0

CRITERTION R
CATCHMENT

COMPLETE YEAR

SNOWMEL T SEASON

DURANCE

SRM
S5a
UBc
NWS
HBV
TAN
CEQ
PRM
NAM
FRM

DAY

NAM
HBV
NWS
SSA
use
PRM
SRM
CE®
TAN
ERM

NAY

RIVER (FRANCE)

DAY ERM NAM PRM CEQ TAN HBV NW§ UBC 8SA

DAY ERM TAN CEQ SRM PRM UBC SSA NWS

VERIFICATION PERIOD

VERIFICATION PERIOD

*

L

L]

*

SRM
L 0
g
HBV NAM
] 0
0

-LetL-



NWS
UBe
$sA
NAM
TAN
HRV
CEQ
PRM
DAY

ERM

NAM
NWS
upe
TAN
$5a
CEN
HBY
PRM
ERM

DAY

MODEL GRNUPS HASFD ON CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRATTION PERIOD

FRM DAY PRM CER HRV TAN NAM 8S5A UBC NWS

* *
L] »
L 4 *

CALIRRATTON PERIOD

* * 0

* y]

NAY ERM PRM HRV CER 8SSA TAN URC NWS NAM

{

G

* *
* *
L »

CRITERTON NTD

CATUMMENT DURANCE RIVER (FRANCE)

COMPLETE YEAR

SHNOWMELT SFASON

NWS
HBV
TAN
CEQ
SSA
uBc
SRM
NAM
PRM
FRM

DAY

NWS
NAM
CER
HBV
SRM
TAN
11:]d
S84
PRM
ERM

DAY

VERIFICATION PERIOQD

NAY ERM PRM NAM SRM UBC 8SA CEG TAN HHBV NWS

0
* * » * % * a
" * w * * 0
* * w ® 0

VERIFICATION PERIOD

DAY FRM PRM S8SA UBC TAN SRM HAV CEG NAM NW$§

* * * 0
* L] 0

» Q

0

4]

-éelL-



Nw§
usc
S84
NAM
TaN
HRV
CERQ
PRM
DAY

ERM

NWS§

URre

$35a
CEQ
HBY

PR

FRM DAY PRM CER HRV TAN NAM SSA UBC NuS

0

DAY ERM PRM WAV CEN SSA TAN UREC NWS NAM

0

MONEL GROUPS BASFD UN CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERION §
CATCHMENT DURAMNCE RIVER (FRANCE)

COMPLETE YEAR
CALIRRATION PERIOD VERIFICATION PERIOQD

DAY ERM PRM NAM SRM UUBC SSA TAN CEQ HBY NWS

* * > * 0 NWS ® * * " 0
* * * 0 KBV * * * » *® % 4]
* * 0 (o} 4] * * * * * 0
* * 0 TAN L L] * L] 0
* * * 4] 88A " * * yj
* »* 4] Uae * * * 0
* 0 SRM ] Q
0 NAM 0

PRM # * 0
ERM = 0

DAY O

-€€L-

SNOWMELT SFASON
CALIBRATION PERIOD VERIFICATION PERIOD

DAY ERM PRM SSA UBC TAN SRM HBY CEG NAM NWS

* * * ® 0 NWS * » - * * *® " 4]
x * * Q NAM L * L] L] * * 0
* * 0 CER L] * L * * » 0
* * * 0 HBV » 0
0 SRM * * * * o}
* » o] TAN * * * * 0
* 0 usc L " 0
0 $SA * * Q
PRM * 0
ERM  » 0

DAY O



NWS
Upe
S5A
NAM
TAN
HBV
CE®
PRM
DAY

ERM

NAM
NWS
UBC
TAN
§$8a
CED
HBVY
PRM
ERM

DAY

MODEL GROUPS BASFDR ON COMFYPEMCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRATION PERIOD

ERM DAY PRM CEN HAV TAN NMAM SSA URC NWS

* *

* »

" *

* 0
L 0

* * n
* 0
0

0

CALIRRATION PERIOD

DAY ERM PRM HRV CEQ SSA TAN UBC NWS NaAM

*

* *

L *

* 0
* 0

* * * 0
* * n

* Q

n

*

*

{)

*

0

0

CRITERION NS
CATCHMENT DURANCE

COMPLETE YEAR

NuS§
HBYV
CER
TAN
88A
SRM
UBC
NAM
PRM
ERM

DAY

SNOWMELT SEASON

NWS
NAM
CEQ
HBV
SRM
TAN
UBRC
SSA
PRM
ERM

DAY

RIVER (FRANCE)

VERIFICATION PERIOD

DAY ERM PRM NAM UBC SRM SSA TAN CEQ MBV NWS

VERIFICATION PERIOD

DAY ERM PRM 8Sa UBC TAN SRM HAay

L]

*

w " " 0
* 0
" 0
0
* ¢]
0

L

“vEL-

CEQ NAM N#WS



MODEL RRNOUPS HASEFD ON CONFIDEMCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERION R
CATCHMENT W3 » WATERSHED (USA)

COMPLETE YFAR

CALIBRATION PERIOD VERIFICATIDN PERIOD
NAM SRM HBV PRM DAY TAN UBC SSA CEOQ NWS SRM HWBV NAM UUBC TAN CEQ NWS PRM DAY SSA
NWS * * * * » 0 83A * * * * * " % * 0
cEn " * 13 * * 0 DAY = * * * * * * [+]
SSA * * * 0 PRM * " » * 0
UBe * * 0 NWS§ % * 0
TAN * 0 CEQ * * * * D
DAY * * * 4] TAN * 0
PRM * 0 uac * * 0
HBY ¢ NAM * o]
SRM 0 HBV 0
NAM N SRM 0 iy
&
SNOWMELT SFASON !
CALIRRATION PERIOD VERIFICATION PERIOD
PRM NAM UBC SRM 8§Sa& CEQ HBV DAY NW8 TAN DAY NAM SRM PRM SSA CEQ TAN HBV NWS URC
TAN * * ® * * * 0 UBC = * * * L] " * " * 0
NWS * * * ) * * " 0 NWS = * » * " * " * 0
DAY » » * * * " * 0 HBYV % * * * " * * 0
HAV * * * * * 0 TAN » L] * * * L 0
CER * » " 0 CEQ « * * * 0
§S5A * * 0 884 * * * 0
SRM  x * % 0 PRM * * 0
UBC = * 0 SRM * 0
NAM  w Q NAM 0

PPM 0 DAY D



NKS§
TAM
usce
88
HBV
PRM™
NAM
SRM
CER

Day

NWS
uBc
TAN
HRV
NAM
SRM
S8a
PRM
LED

DAY

MODEL

GROUPS BASED ON CONFIDENCE

CALIBRATION PERIOPR

DAY CEG SRM NAM PRM HEV 8SA UBC TAN NuS§

0

* *
* * (5}
* 0

CALIHRATION PERIOD

DAY CER PRM SSA SRM NAM MRV TAN URC NWS

» *
* *
* *
* *
* *
* 0
U

L 4

0

CRITERION NTD

INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CATCHMENT W3 w WATEHSHED (USA)

COMPLETE YFAR

SNOWMELT SEASON

NWS
TAN
PRM
NAM
§84A
UBC
HABvV
SRM
CER

DAY

NWS
PRM
NAM
SRM
HBV
TAN
usc
8§34
CEQ

DAY

VERIFICATION PERIOD
DAY CER SRM HBV UBC SSA NAM PRM TAN NWS

0

VERIFICATION PERIOD
DAY CEG S$SA UBC TAN HBV SRM NaAM PRM NKWS

-9¢L-



MOGEL GROUPS BASKFD OM CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERION §
CATCHMENT W3 = WATERSHED (USA)

COMPLETE YEAR

CALIBRATION PERIOD VERIFICATION PERIOD
DAY CEN SrRM NAM PRM S8A HBV UKL TAN NS DAY CEG SRM HBV UBC SSA NAM PRM TAN NWS

Nw$§ * 0 NWS 0

TAN » Q TAN * * * L * 0

URC * * 0 PRM " n

HBV * * * * 0 NAM * * * * 0

85a * " * 0 584 * * * 0

PRM * * 0 usc » 0

NAM * 0 HRY * L] 0

SRM 0 SRM LI

CEQ 0 CEQ = 9]

Day © DAY 0 .

@
SNOWMELT SEASON TJ
CALIRRATION PERIOD VERIFICATION PERIOD
DAY CEQ PRM SSA NAM SRM HRV TAN UBC NS DAY CEQ $5A UBC TAN HBY SRM NaM PRM NWS

NW§ * * 0 NWS 0

usc * ¢ PRM * b * 0

TAN * * » * * * 0 NAM * * * * 0

HBv » x * * * 0 SRM L ® * 0

SRM * * * 0 HBV * * * 0

NAM * * * 0 TAN * » 0

854 * " 0 Usc * 0

PRM * 0 §S5A . 0

CER 0 CEQ = 0

DAY nAY 0



NWS
TAN
Une
56a
HBV
PRM
NAM
SRM
CEQ

DAy

NWS
HHC
TAN
HBV
NAM
SRM™
§S54A
PRM
Cen

DAY

MODEL GROUPS BASED ON COMFTIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRATIOM PERIOD

NAY CEG SRM NAM PRM HRV SSA UBE TAN NS

CALIRRATION PERIOD

DAY CEQ PRM SSA SRM NAM WAV TAN UHBC NWS

* * * 0
* » * » * L 0
* * * * L] 0
* * * * o]
* * * 0
* * 0
* 0
0

CRITERION NS

CATCHMENT W3 = WATERSHED (USA)

COMPLETE YEAR

SNOWMELT SEASON

NWS
TAN
PRM
NAM
S84
HAY
usc
SRM
CEQ
DAY

NWS
PRM
NAM
HBYV
SRM
TAN
UBC
SSA
CEQ
DAY

VERIFICATION PERIOD
DAY CEQ SRM UBC MBV S8A NAM PRM TAN NWS

0

* * 0
* 0
" 0

VERIFICATION PERIOD

DAY CEG SSA UBC TAN SRM HBV NAM PRM NWS

-8EL-



554
NK§
DAY
PRM
CEQ
HAVY
UHC
TAN
NAM

ERM

HHBV
DAy
Uge
NW§
CEQq
ERM
PRM
TAN
NAM

$8a

ERM NAM TaAN URC HAV CER PRM DAY NWS SSA

854 NAM TAN PRM FRM CEN NWS URBC DAY HBY

0

*

0

MODEL GROUPS RASED ON CONFIDEMCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERION R
CATCHMENT DUNAJEC RIVER (PDLAND)

COMPLETE YEAR
CALIBRATTON PERIOD VERIFICATION PERIOD

NAM UBC TAN DAY SS8SA WBV ERM CEQ NWS PRM

* * * * * * * n PRM * * * * * " * " 0
* * * * * * 0 NWS » * * L * »* « * 0
L] * x * * 8] CER * x * * * * 0
L * * " 0 ERM * * * ® » 0
* * * n HBV % * LI * 0
* * 0 8S5A w * " * 0
» 0 DAY » * 0
0 TAN 0
usc 0
NAM 0 \
o
SNOWMELT SEASON ©
CALIBRATION PERIOD VERIFICATION PERIOD

NAM SSA DAY PRM CEQ TAN UBC NWS ERM HBV

L] * * * * * * 0 HBV * * L] * * L w * 0
* * * " * * 0 ERM ® * * * * * * 0
»* " * * * 0 NWS * 0
w * * * 0 uBC L " » * 0
- " * 0 TAN 0
* * 0 CEQ »* * * 0
0 PRM * * 0
0 DAY = * 0
8§8A 0
NAM 0



NWS
PRM
TAN
HBV

URC

CER
NAM
S84

DAY

NWS
HBV
CeEn
PRM
TAN
URC
§$84A
ERM
DAY

NAM

MONEL GROUPS BASFD ON CONFINENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRATTION PERIOD
DAY 8S5A NaM CED FRM UBC HRV TAN PRM NWS

* * % 0

* " 0
* 0
0

CALIBRATION PERIOD

NAM DAY ERM SSA URC TAN PRM CER HABV NWS

* * * * * 0
* * * * 0
* " " * 0
* * 0
* 0
* V)

CRITERION NTD

CATCHMENT DUNAJEC RIVER (POLAND)

COMPLETE YFAR

SNOWMELT SEASON

NWS
PRM
TAN
URC
CEQ
HHV
NAM
ERM
85A

DAY

TAN
NWS
PRM
HBYV
CEQ
use
§8A
NAM
DAY

ERM

VERIFICATION PERIOD

DAY S8SA ERM NAM HBV CEQ UBC TAN PRM NKS

* 0
» % 0
L] * ]
0
0

VERIFICATION PERIOD

ERM DAY NAM SSA UBC CEQ HMBV PRM NKS TAN

-0vL-



NWS
PRM
TAN
HBV
URC
ERM
CEQ
NAM
854

DAY

NWS
HBV
CEQ
PRM
URC
854
TAN
ERM
DAY

NAM

DAY SSA

NAM DAY ERM TAN 8Sa URC PRM CEQ KBV NuS§

0

MODEL GROUPS RASFD ON CUONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRRATINMN PERIOD

NAM CER FRM URC HBY TAM PRM MNWS

CALIBRATION PERIND

* * * 0
* * 0

* 0

0

0

CRITERION 8
CATCHMENT

COMPLETE YEAR

SNOWMELT SEASONM

NWS
PRM
TAN
HBV
CER
UBC
NAM
$54
ERM

DAY

TAN
NWS§
PRM
HBV
.14
cea
§84A
NAM
DAY

ERM

DUNAJEC RIVER (POLAND)

VERIFICATION PERIOD

DAY ERM SSA NAM UBC CEQ HBYV

* » *
x *

®

L * 0

VERIFICATION PERIOD

TAN PRM NWS

ERM DAY NAM SSA CEQ URC HBV PRM NW8 TAN

L 4

L

-Lyl-



N4S
PRM
TAN
HBV
ugt
ERM
CER
NAM
§354A

DAY

NAY SSA NAM CEN ERM UAC MBV TAN PRM NWS

NAM DAY ERM S§SA TAN URC PRM CER HRV NS

MODEL BROUPS BASED OGN CONFIDFNCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRATION

* * »
* * 0
* n

0
CALIRRATTION

* *
* % »
L * *
* * *
* * *
* * 0
* 0

0

PERIODN

* %
o
* 0
0

PERIOD

* *
* *
* "
* 0

0

CRITERION NS

CATCHMENT DUNAJEC RIVER (POLAND)

COMPLETE YEAR

SNOWMELT SEASON

NWS
PRM
TAN
ugc
CEQ
HBV
NAM
ERM
§8A

DAY

TAN
NW8
PRM
HBV
(41
CEQ
554
NAM
DAY

ERM

VERIFICATION PERIOD

DAY SSA ERM NAM HWBV CER UBC TAN PRM NWS

* x * * * * 4]
* * * * ® (4]
» * ® » o
* " % * * 0
* L] 0
* o)
0

-¢vlL-

VERIFICATION PERIOD

ERM DAY NAM 8SA CER URC HMBY PRM NWS TAN

» * * * * 0
L] 0
* * * o}



MUDEL GROUPS RASED OM CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERION R
CATCHMENT DISCHMA BASIN (SWITZERLAND)

COMPLETE YEAR

CALIRRATION PERIODD VERIFICATION PERIOD

FRM NAM HRYV SRM PRM TAN URC SSA DAY CEOQ FRM NAM UBC SRM CER SSA TAN HBY PRM DAY
CEQ  » * * * * % * * * n DAY » * * * * * * * * 0
DAY  » L * * * * * * 0 PRM L * * * ] * L] 0
$34A * * * * * * 0 HBV L] * * * * * 0
upe % * * * * * 0 TAN * " * » * 0
TAN  x * » * * 0 §SA = * * * * 0
PRM  « * » * 0 CEQ * * * 0
SRM & " ¢ SRM " x 0
HBYV 0 UBt = * 8]
NAM =« 0 NAM % 0
ERM ¢ ERM 0

SHNOWMELT SEASON

CALIBRATION PERIOD VERIFICATION PERIDD
ERM UBC NAM PRM 88A [EQ DAY TAN SRM HBV ERM UBC NAM DAY CEQ PRM TAN HBYV SSA SRM
HRAV & * * * * » * * * 0 SRM 0
SRM " " * " * 0 SSA = * * * » * * » 0
TAN * * * * * » 0 HBV % L * * * « * 0
DAY = L * * * * Q TAN * % * L 0
CER * * * " n PRM  # " * * * 0
58A L] f) CEQ L [ Q
PRM « * * 0 DAY * * * 0
NAM  » * 0 NAM % * 0
HRC n Use » o

ERM @ ERM O

—Epl-



UBe
SKHM
TAN
SSA
NAM
PRM
ERM
CEQ
DAY

HEV

ugce
SRM

TAN

554
CER
PR™
ERM
HEV

DAY

MO

CALIBRATTION

CRITERION NTD

GEOUPS BASKFD (ON CONFIDENCE INTERVALS CALCULATED BRY JACKKNIFE STATISTIC

CATCHMENT DISCHMA BASIN (SWITZERLAND)

COMPLETE YEAR
PERIOD

HRV DAY CEN ERM PRM NAM 85A TAN SRM LURC

" *
* * *
* 0
* 0
* 0
* 0
0
CALIBRRATION
DAY HBV ERM PRM CEN
*
* * »
* 0
* 0

* * 0
L4 0
n

% * * * 0

x * * 0

0

SNOWMELT SEASON
PERIOD

§8a NAM TAN SRM UBC

* * * * 0
» * * 0

* * 0

* 0

0

TAN
tURC
SRM
CEQ
NAM
8§54
ERM
HRV
DAY

PRM

TAN
CER
usc
NAM
SRM
S84
HBV
ERM
DAY

PRM

VERIFICATINN PERIOD

PRM DAY HBV ERM SSA NAM CEQ SRM UBC TAN

* * * ] ] * 0
« * * » * 0
0

VERIFICATION PERIOD

PRM DAY ERM HBV SSA SRM NAM UBC CEQ TAN

“vlL-



uge
SRM
TAN
854
NAM
PRM
EPM
CER
DAY

HBV

uec
SRM
TAN
NAM
8§54
CER
PRM
ERM
HEYV

Day

MODEL GRNUPS BASFD ON

CALIBRATION PERIDD

CONFIDENCE IMTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERION 8

CATCHMENTY DISCHMA BASIN (SWITZERLAND)

COMFLETE YEAR

HBV DAY CER FRM PRM NAM SSA TAN SRM URC

CALIRRATION PERIND

SNOWMELT SEASON

DAY HHBV ERM PRM CEQ SSA NAM TAN SRM URC

0

» %*

* .

* 0
* * n

TAN
UBC
SRM
$84A
CER
NAM
HBV
ERM
DAY

PRM

TAN
CEQ
uBc
NAM
SRM
58A
Hav
ERM
DAY

PRM

VERIFICATION PERIOD

PRM DAY ERM HMBV NAM CEQ SSA SRM UBC TAN

* * * 1] ® 0
* L * w 4]
* * * 0

VERIFICATION PERIOD
PRM DAY ERM HBY 8SA SRM Nam UgC
* * *

w * * *

*® * 0
* 0
0

* 0
o

CEQ TaAN
L] 0
0

-GplL-



uge
SAM
TAN
$8a
NAM
PRM
ERM
CER
DAY

HBYV

Usce
SRM
TAN
NAM
884
cen
PRM
ERM
HEV

DAY

MODEL GROLUPS BASFD ON CONFIDENCE INTERVALLS CALCULATED BY JACKKNIFE STATISTIC

CALIARATTION PERINDD

HBY DAY CEQ FRM PKM NAM SSA TAN SRM URC

4]

* *
* *
* Q
n

CALIBRATTIUN PERICDH

NAY HBY ERM PRM CEQG $8A NaM TAN 8RM URC

" "
* *
% 0

0

CRITERTION NS

CATCHMENT DISCHMA RASIN (SWITZERLAND)

COMPLETE YFEAR

SNOWMELT SEASON

TAN
UBC
SRM
584
CEQ
MNAM
HRV
ERM
PRM

DAY

TAN
usc
CEQ
NAM
SRM
85A
HBvV
ERM
PAY

PRM

VERIFICATION PERIOD
DAY PRM ERM HBV NAM CEG SSA SRM UBC TAN

VERIFICATION PERIOD
PRM DAY ERM HBYV SSa SRM NAM CEQ UBC TAN

* * " 0
* " * o]
* » 4]

* * * 0
L * 4]

0
0

-ovl-



DAY
HBV
UBC
CEQ
TAN
SSA

ERM

88A
DAY
HBV
CER
TAN
URC

ERM

ERM SSA TAN CEQ URC HRV DAY

* *

*

ERM UBC TAN CEQ HAV DAY S5A

MONEL

GHDLIPS HASFD ON CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIRRATINN PERIOD

*

*

¢l

CALIBRATION PERIOD

0

0

CRITERION R
CATCHMENT

COMPLETE YEAR

SNOWMELT SEASON

DAY
CEQ
UBC
KBV
S$54A
TAN

ERM

DAY
cER
HBV
854
LUBC
TAN

ERM

TLLECILLEWAET RIVER (CANADA)

VERIFICATION PERIOD

ERM TAN SSA HBV UBC CEQ DAy

*

x

"

* * * ] 0

* * * 0

VERIFICATION PERIOD

ERM TAN UBC SSA HMBV CEQ DAY

L]

A2 N



TAN
UBC
HRY
88A
CER
DAY

ERM

TAN
upe
HRV
854
CEQ
DAY

ERM

ERM DAY CER 8SA HBV URC TaAN

ERM DAY CEQ SSA HBV UHRC TaN

0

MODEL GRNOUPS BASED OM CONFINENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRATIUN PERIOD

n

*

0

5]

CALIBRATION PERIOD

CRITERION NTD
CATCHMENT

COMPLETE YEAR

SNOWMELT SEASON

TAN
CEQ
HBV
UBC
S§84A
ERM

DAY

TAN
CER
HBY
uscC
8§54
ERM

DAY

TLLECILLEWAEY RIVER (CANADA)

VERIFICATION PERIOD

DAY ERM SSA UBC HBV CER TAN

%* * 0
* 0
* 0

VERIFICATION PERIOD

DAY ERM SSA UBC HBV CEQ TAN

* * ]
* 0
0

“8hL-



TAN
Unc
HRBYV
854
CEN
DAY

ERM

TAN
usc
HBV
S8A
CER
DAY

ERM

MONEL RRNAUPS RASED DN COMFTIDENCE

CALLIBRATION PERIOD

ERM DAY CENQ 8§84 HBV URC TAMN

* * i
» 0
* 0
" * * 0
L] * 0
0
¢

CALIBRATION PERIOD

ERM DAY CFEG SSA HBRV UBEC TaAN

* * 0
L] 8]
* 0

CRITERION 8

INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CATCHMENT TLLECILLEWAET RIVER (CANADA)

COMPLETE YFAR

SNOWMELT SEASON

TAN
CEG
HBYV
usc
5S4
ERM

DAY

VERIFICATION PERIOD

DAY ERM §SA UBC HBYV CEOQ TAN

VERIFICATION PERIQD
DAY ERM S5A UBC HBV CEG TAN

“obL-



Tan
UBec
HRV
§5A
CER
DAY

ERM

Tan
Usce
HAvV
SSA
CER
DAY

ERM

MODEL GROUPS BASED ON CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STYATISTIC

CALIRRATION PERIOD

ERM DAY CEQ SSA HAV URC TAN

* * Q0
* 0
0

*

*

0

*

0

0

CALIBRATION PERIOD

ERM DAY CEAQ SSA HBV URC TaN

* * 8]
. L] 0
0

CRITERION NS

CATCHMENT ILLECILLEWAEY RIVER (CANADA)

COMPLETE YEAR

SNOWMELT SEASON

TAN
CEQ
HBV
ugc
55A
ERM

DAY

TAN
CER
HBV
usc
S8A
ERM

DAY

VERIFICATION PERIOD

DAY ERM SSA UBC HBV CEQ TAN

* * 0
* ® 0
% 0
0
* 0
0

VERIFICATION PERICGD
DAY ERM S8SA UBC HBV CEQ TAN

-09lL-



DAY
ERY)
CER
ERM
TAN
usc

HBV

584
ERM
DAY
HBV
TAN
CER
usce

HAV UBC TAN ERM CER SSA DAY

* *

w

UBC CEQ TAN HRV DAY ERM 85A

* *
" L
* *
* *
* *
* 0
0

CALIRRATTION PERIOD

*

*

CALIBRATION PERIOD

4

MONDEL GROUPS BASFD ON CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

» *
* *
* 0
0

* *
w *
* Q
0

0

CRITERION R

CATCHMENT KULTSJON (SWEDEN)

COMPLETE YEAR

SNOWMELT SFASON

TAN
CEQ
UBRC
ERM
DAY
88A

HBV

88A
HRV
DAY
ERM
TAN
UBC
CEQ

VERIFICATION PERIOD

HEV 85A DAY ERM UBC CEQ TAN

VERIFICATION PERIOD
CEN UBC TAN ERM DAY HBYV 884

x * D
* 0
0

-LGL-



TAN
usc
HBV
8§84
ERM
CEQ

DAY

TAN
Usc
HBV
SSA
CEQ
ERM

DAY

MUDEL GROUPS BASED ON CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERTON NTD
CATCHMENT KULTSJON (SWEDEN)

COMPLETE YEAR

CALIRRATION PERIND VERIFICATION PERIOD
NAY CE@ ERM §SA HBV UBC TANM DAY CEQ SSA ERM HBV UBC TAN
* ] TAN " Q0
0 411 " * 0
* * 0 HRY * 0
* 0 ERM * * 0
* 0 SSA * 0
* CEQ = 0
0 DAY O
SNOWMELT SFASON
CALIBRATION PERIOD VERIFICATION PERIOD
DAY ERM CgQ SSA HEV UBC TAM DAY CEQ SSA ERM HBV UBC TAN i
* 0 TAN L * 0 Eﬁ
n URC * * 0 I
* * 0 HBYV L 0
* 0 ERM * * 0
d 0 884 * 0
" CEQ = 0

DAY D



TAN
use
HBY
554
ERM
CER

DAY

TAN
uac
HBV
8$Sa
CEN
ERM

DAY

DAY CEN ERM 8SSA HRBV URC TAM

0

Day

ERHM

MODEL GPDUPS HASFD ON CONFIDENCE INTERVALS CALCULATED BY JACKKNIFE STATISTIC

CRITERION §
CATCHMENT KULTSJON (SWEDEN)

COMPLETE YEAR
CALIRRATION PERIOD VERIFICATION PERIOD

DAY CEQ SSA FRM HBV UBC TAN
* 0 TAN * * 0
0 UBC x * % 0
* * 0 HRV *® 0
* 0 ERM * * 0
0 884 * 0
CEQ 0
DAY O
SNOWMELT SEASON
CALIBRATION PERIND VERIFICATION PERIOD

CER SSA HBV LBC TAN DAY CEG SSA ERM HBV uBC TAN

% 0 TAN * * 0
0 ugse " * * w0
* * n HAV * * * 0
* 0 ERM  # " " o
0 S84 «» * 0
CEQ w 0
DAY O

-€GL-



TAN
URe
HBV
554
ERM
CER

nay

TAN
UBge
HRY
854
CEQ
ERM

DAY

MODEL GRNUPS BASED ON CONFIDENCE INTFRVALS CALCULATED BY JACKKNIFE STATISTIC

CALIBRATION PERIND

DAY CEN ERM SSA HBV UBC TAN

* 0
0
- * * o]
* * o]
* * 0
* Q

CALIBRATION PERIOD
DAY ERM CEQR SSA MRV UBC TAN
* 0

0

* ] 0
* 0
0

CRITERION NS

CATCHMENT KULTSJON (SWEDEN)

COMPLETE YEAR

SNOWMELT SEASON

TAN
Uugc
HBY
ERM
S8A
CEG

DAY

TAN
UBC
HRY
ERM
854
CER

DAY

VERIFICATION PERIOD
DAY CEG SSA ERM HBV UBC TAN

VERIFICATION PERIOD

DAY CEQ SSA ERM HBV UBC TAN

x % 0
* % 0
* 0

=pal-



