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Global statistics of temperature records of in-situ gauging Legend
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Global statistics of streamflow records of in-situ gauging station data

collected from Global Runoff Data Centre (GRDC) for the period 1850- Lepend
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Effective monitoring and assessment of the
associated hydrometeorological variables are
essential

= accurate prediction/forecasting
= early warnings

= mitigation of extreme events.

Different hydrometeorological variables are
interconnected within the hydrologic cycle.

Rather than designing networks monitoring each
variable individually, it is always optimal & cost-
effective to design multivariate networks that
simultaneously monitor various
hydrometeorological variables

In recent decades, satellite-based data products
have been used widely as surrogates to the in-situ
gauge measurements for monitoring extreme
events due to their advantages

However, long-term observations from in-situ
gauges are essential for efficient prediction as
guantitative uncertainties and biases are
associated with these satellite/model-based data
products
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The proposed network design methodology could be applied to areas having
both small and large spatial extent, as it assesses the homogeneity of the
study area and delineates it into homogeneous dryness/wetness zones
(wherever necessary) using a two-level clustering-based procedure.

To the best of our knowledge, this is the first study of its kind that proposes a
multivariate design procedure for integrated monitoring of dry and wet
conditions using a multi-level clustering procedure.

It also harnesses the advantages of multiple ground- and satellite-based
measurements by utilizing the advantages of multi-objective optimization
and fuzzy concepts. 5
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Multi-Objective Non-dominated Sorting Genetic Algorithm Il based
fuzzy optimisation clustering (MO-NSGA-III-FOC)
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PBIAS in predicting precipitation at in-situ stations
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A total of

(i) 1059 precipitation (P), 552 SM and 20 temperature
(T) stations formed the integrated ground-based

dryness monitoring network (IGDMN).

(i) 1144 P, 664 SM and 21 T stations formed the
Integrated ground-based wetness monitoring network
(IGWMN).

Out of the total precipitation key stations identified
In IGDMN,
578 locations have an existing P stations

the rest are P-ungauged. In IGWMN,
540 locations have an existing P stations (P-

gauged )

the rest 604 grids are potential location where

new gauges needs to be
ungauged)

installed (P-

Out of the total P, T and SM stations chosen in IGDMN
and IGWMN, 848 P, 3 T and 268 SM stations were
found to be shared in both networks

None of the identified Tmax and Tmin key station
locations in IGDMN and IGWMN is gauged. The four
existing stations could be relocated to 4 of the identified
key station locations. As 3 T monitoring stations are
common to IGDMN and IGWMN, additional 34
(=20+21-3-4) stations are desirable.

There are no existing SM gauges. Hence all the key SM
gauges identified need to be newly installed.
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