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Rain, snow, and glacier ice

e The basic drivers of streamflow for streams in
Alaska are rainfall, snowmelt, and melt of
glacierice. The relative strength and timing of
these drivers vary.

e Characterizing basins by their streamflow
drivers provides an insightful window into the
applicability of the modeling or analysis
approach



Examining long-term season:
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USGS Surface-Water Data for Alaska

USGS Home
Contact USGS
Search USGS

Data Category: Geographic Area:

Surface Water

(114 sites)

Current conditions at selected sites based on the most recent data from on-site
automated recording equipment. Measurements are commonly recorded at a fixed interval
of 15- to 60-minutes and transmitted to the USGS every hour. Values may include
"Approved" (quality-assured data that may be published) and/or more recent "Provisional”
data (of unverified accuracy and subject to revision). Most current data are provisional.

(117 sites)

The same data accessed by the Current Conditions link above but including both active
and discontinued sites with data for any part of the period October 1, 2007, through the
present. Values may include "Approved” (quality-assured data that may be published)
and/or more recent "Provisional” data (of unverified accuracy and subject to revision).

[ Daily Data NFEIIN sites)

Summary of all data for each day for the period of record and may represent the daily
mean, median, maximum, minimum, and/or other derived value. Values may include
"Approved" (quality-assured data that may be published) and/or more recent "Provisional”
data (of unverified accuracy and subject to revision). Example.

sites)

are computed from approved daily mean data at each site. These links provide
summaries of approved historical daily values for daily, monthly, and annual (water year
or calendar year) time periods.

(666 sites)

Annual maximum instantaneous peak streamflow and gage height

(944 sites)

Manual measurements of streamflow and gage height. These measurements are used to
supplement and (or) verify the accuracy of the automatically recorded observations, as
well as to compute streamflow based on gage height.

Introduction

The U.S. Geological Survey's (USGS) National Water Information System (NWIS) is a
comprehensive and distributed application that supports the acquisition, processing, and
long-term storage of water data. Water Data for the Nation serves as the publicly available
portal to a geographically seamless set of much of the water data maintained within NWIS
(additional background).

Nationally, USGS surface-water data includes more than 850,000 station years of
time-series data that describe stream levels, streamflow (discharge), reservoir and lake
levels, surface-water quality, and rainfall. The data are collected by automatic recorders
and manual field measurements at installations across the Nation.

Data are collected by field personnel or relayed through telephones or satellites to offices
where it is stored and processed. The data relayed through the Geostationary Operational
Environmental Satellite (GOES) system are processed automatically in near real time, and
in many cases, current data are available online within minutes.

Once a complete day of readings are received from a site, daily summary data are
generated and made available online. Annually, the USGS finalizes and publishes the daily
data in a series of water-data reports. Approved daily data and peak data are updated
annually following publication of the reports.

Tutorial explaining how to perform a surface water retrieval and understand the results

http://waterdata.

usgs.gov/ak/nwis/sw



Example:

General categories
of seasonal
streamflow
patterns in Alaska
and transboundary
waters (from Wiley
and Curran, 2003)

Mean daily discharge,
compiled from 14-38
years of record.

Modified from Figure 2,

Wiley and Curran, 2003,

USGS WRIR 03-4114
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Example: Hydrologic Regime Typing

(from Joel Trubilowicz)

2. Pluvial Dominant Hybrid
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Example: Selecting index stations for
estimating daily discharge (Susitna River Basin)

Mean daily mean valuesforthe period of record

e Hydrograph of all
available stations
(here by water
year) highlighted
obvious misfits to
exclude from use
as index stations

e From Curran, 2012,
USGS SIR 2012-
5210
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Susitna River basins categorized by streamflow driver

: A. Glacier-melt ] B. Snowmelt/glacier-melt

T C. Snowmelt I 0. Snowmelt/rainfall
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Streamflow drivers for extremes can
be different than for daily flows

USGS station 15284000, Matanuska River at Palmer, Alaska

——— Maximum daily mean
——— Mean daily mean
Minimum daily mean
e  Annual maximum instantaneous
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Water years for daily means: 195073, 1986, 1992, 2001-09
Water years for peaks: 1949-70, 197274, 1985-86, 1992, 1995, 2000-2009

Figure 3. Maximum, mean, and minimum daily mean discharge and annual maximum
instantaneous discharge and calendar day of occurrence during the period of record for
the Matanuska River at Palmer, Alaska, USGS gaging station 15284000.




Overview of mode
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Model limitations

e Do the model assumptions allow changes in
input data? Would using future climate
variables violate assumptions?

e |sthe model transferable between streams
with vastly different streamflow drivers?

e Are the important processes included in the
model? (make sure a glacier module is
included if intent is to examine effect of

reduction in glaciers)
a2 USGS



Some existing models for fresk

e Empirical:
— Curran et al. (2016, 200
frequency) high-flo
— Hill et al. (2015; JGR)
— Shanley and Alb

e Conceptual




Distributed Climate Water Balance
Model (Trubilowicz)

e Conceptually based water
balance model

e Monthly time step

e Flexible spatial scale Temperatue (1 Preclaton ()
— 400 m resolution most common s
e Uses gridded climate data as wvavorgmppeion
input e

Actual
evapotranspiration
(AET)

e Runoff, SWE, ET can be
produced as output

e Potentially useful for predicting
future scenarios

e Available as an R package
1 McCabe and Markstrom (2007)

a2 USGS
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http://climatewna.com/ClimateWNA.aspx
http://climatewna.com/ClimateWNA.aspx
https://github.com/jwtrubil/DCWBM
https://github.com/jwtrubil/DCWBM

