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S1. Clustering Coefficient

One of the most fundamental properties of networks is their
tendency to cluster. [18] were the first to use this concept in the context of
complex networks. Clustering coefficient quantifies the tendency of a
network to cluster. Let us consider a node i in a network, having k;
links which connect it to k; other nodes. If the neighbors of node i are
part of a cluster, then there would be k;(k; —1)/2 links between the
neighboring nodes. The clustering coefficient of node 7 is the ratio between
the number E; of links that actually exists between these k; nodes and
the total number of links k;(k; — 1)/2, and is given by:
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The clustering coefficient of the whole network can be calculated as
the average of the clustering coefficient values of all the individual nodes.
The clustering coefficient values can range between 0 to 1. A clustering
coefficient value closer to 1 implies a regular network, while a network
with a clustering coefficient value closer to 0 is a purely random network.
The clustering coefficient values for small-world networks and scale-free
networks lie in between those of the above two networks. Small-world
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networks, introduced by [18], represent a type of network structure that
incorporates elements of both regular and random networks. These
networks are characterized by high clustering coefficients and low
average path lengths, which means that most nodes can be reached from
every other by a small number of steps, despite the high level of local
clustering.

The key features of small-world networks include:

High Clustering Coefficient: This measures the tendency of nodes to form tightly knit groups.
In a small-world network, this coefficient is significantly higher than in a random network.
Short Average Path Length: Despite the high clustering, the average number of steps required
to connect any two nodes is low, similar to that in random networks.

Scale-free networks, exhibit a degree distribution that follows a power law, meaning that a few

nodes (hubs) have many connections, while most nodes have relatively
few. The main characteristics of scale-free networks include power law
degree distribution. Scale-free networks are formed through mechanisms

such as preferential attachment, where new nodes are more likely to



connect to existing nodes with higher degrees. This

growth and preferential attachment leads to the
the power-law distribution characteristic of scale-free

S2: Characteristics of streamflow from 142 stations in the US.

dynamic process of

emergence of
networks.

The characteristics of each of the 142 stations considered in this study are provided in Table S1.

Table S1: Station and streamflow characteristics of 142 stations across the USA.

Station Drainage Mean Standard Minimum | Maximum
No. flow cv Zeros

No. area (mi?) deviation (cfs) (cfs)

(cfs)

1 1117468 8.87 18.66 16.09 08 |0 1.2 637
2 1142500 30.5 58.56 74.92 128 |0 1.3 1550
3 1195100 5.68 9.54 15.00 157 |0 0 316
4 1350080 324 47.62 79.16 166 |0 1.1 2550
5 1350140 16.2 26.19 43.10 1.65 |0 0.18 1030
6 1434025 3.72 11.93 18.12 152 |0 0.27 500
7 1486000 4.8 5.51 11.62 211 |0 0.11 255
8 1552000 435 877.77 | 1641.35 1.87 |0 18 49000
9 1586610 28 41.24 60.34 146 (0 0.73 1370
10 1591400 229 31.09 47.58 153 |0 0.09 1230
11 | 1594950 2.3 4.89 8.04 1.64 | 183 0 270
12 | 1605500 179 192.22 | 263.50 1.37 |0 21 10000
13 1613050 10.7 14.67 24.04 1.64 |27 0 900
14 | 1638480 89.5 122.62 | 256.13 209 |0 0.09 6770
15 | 1669520 109 112.51 | 163.13 145 |0 0 6050
16 | 2011400 157 183.94 | 259.63 141 |0 12.7 8820
17 | 2011460 60.9 93.10 153.34 165 |0 0.87 5230
18 | 2051000 56 47.79 224.27 469 (0 0 9630
19 | 2056900 115 163.81 235.86 144 (O 2.68 4660
20 | 2084557 23 34.87 43.80 1.26 |85 0 734
21 2096846 7.54 14.66 74.20 5.06 | 154 0 2050
22 | 2137727 126 302.84 | 385.66 127 |0 12 15100
23 | 2140991 201 497.62 | 676.15 1.36 |0 19.2 19400
24 | 2198100 30.8 24.02 60.14 250 (0 1.91 3010
25 | 2202600 232 160.68 | 373.77 233 |0 0 10400
26 | 2216180 49.2 31.38 74.64 238 [ 1159 |0 3040
27 | 2231342 52.6 42.46 99.73 2.35 | 290 0 2830
28 | 2235200 126 48.48 57.52 1.19 |0 1.69 808
29 | 2298123 233 264.26 | 426.22 161 |0 0.01 6030
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S3. Regression Analysis

To quantify the relationship between prediction accuracy and catchment characteristics/statistical properties, regression
analysis is performed using the prediction accuracy metrics (R, NRMSE, and NSE) as dependent variables and
catchment/statistical characteristics (drainage area, mean flow, and coefficient of variation of flow) as independent

variables. Multiple linear regression model is used for the analysis and the regression analysis results are provided in

Table S2.



Table S2: Regression coefficients and statistical significance for the prediction accuracy metrics.

Metric Variable Coefficient | Std.Error t-Statistic | p-Value
R Intercept 0.65 0.10 6.50 <0.001
Drainage area 0.02 0.01 2.00 0.046
Mean flow -0.01 0.01 -1.00 0.320
Coefficient of variation of
-0.30 0.05 -6.00 <0.001
flow
NRMSE | Intercept 5.00 1.00 5.00 <0.001
Drainage area -0.10 0.05 -2.00 0.046
Mean flow 0.05 0.05 1.00 0.320
Coefficient of variation of
2.00 0.50 4.00 <0.001
flow
NSE Intercept -0.50 0.10 -5.00 <0.001
Drainage area 0.01 0.01 1.00 0.320
Mean flow -0.01 0.01 -1.00 0.320
Coefficient of variation of
-0.30 0.05 -6.00 <0.001
flow

The regression results indicate that there is a significant relationship between coefficient of variation of flow and all
three prediction accuracy metrics (R, NRMSE, and NSE) with p-values less than 0.001. This suggests that higher varia-
bility in streamflow is associated with lower prediction accuracy. Drainage area shows a significant but weaker rela-

tionship, while mean flow does not have any significant relationship with the prediction accuracy metrics.



