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1. Introduction Analysis&  Short-  Medium- Long- 10%, 3 . . . — 3. Model Configuration
’ Assimilation Range Range Range _ 15514000: Chen 3 . . . .
 National Water Model (NWM) implemented Cycling o o 0600 UTC | Daily Ens. (16 2 10%] * Uncalibrated, offline WRF-Hydro (version 4.0) coupled with Noah-MP
operationally in August 2016 to improve Frequency y Y Daily mem.) = " | A e 2 arc-second National Elevation Dataset (NED)(USGS, 2017) regridded to
hydrological prediction (OWP, 2017) [F)irrzilajr: 3 hours 0-15 hours 0-10 days 0-30 days % .fhjﬁ‘ | p q 250 m for WBF-Hydro subsurface flow, overland flow, and diffusive wave
* Four operational configurations (Table 1) LK/ 250-m/ | 1okm7250-m7 | 1-km7250-m7 | 1-km/1-kmy/ 5 o~ = TS channel routing
* Only covers contiguous United States (US) Resolution | ' inpjs NHDPlus NHDPlus NHDPlus R=0.25 RMSE=75cms | I':l) km resolgtiorsm land s)urface model (grids created using WRF
5 o 1 reprocessing System
* NWM is instantiation of Weather Research and Toi?:; H'F\{”RRR'\//':QP HRRR/RAP GFS CFS o> 1\l e P 5>y
Forecasting model hydrological extension . _ | ' ' —7 Basetlow bucket model
package (WRF-Hydro)(Gochis et al.,, 2013) Table 1,‘ NWM for,eca_St configurations (OWP, 2017) for ,CONUS,doma'n‘ = 15291000: Sustinaj .  Global Land Data Assimilation System Version 2 (GLDAS-2) meteorological
. . Resolution order indicates column land surface, terrain routing, and = :
coupled with Noah Land Surface Model with o | routi Ut fivel S - forcing (Rodell et al., 2004).
Multi-Parameterization options (Noah-MP)(Niu FANNELTOLHNG TESDTHHONS, TEopEetvEly 3 1 : foll dbv 4 aulati
. . . = . year spin-up followed by 4 year simulation
et al., 2011 2. Challenges of Hydrological Modeling in =
) . . _ . 5 Y 5 5 o  Examined 5 watersheds (Chena River, upper Susitna River, middle Susitna
) WRF-Hyo!ro 'S. extensible, hlgh-resolutl.on Alaska ” River, Talkeetna River, Montana Creek) of varying topography and
hydrologic routing and streamflow modeling  Large remote areas with severe lack of in situ observations for drainage area (Figure 2)
framework, coupling column land surface, terrain model initialization

4. Results

* For all 5 watersheds, WRF-Hydro correctly captures rapid increase in
discharge in spring due to snowmelt (Figure 3)

routing, and channel routing modules (Figure 1)

* Rivers and soils are frozen for many months of the year
(NCAR, 2017)

* Frequentice jams
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 Decrease in discharge during transition from fall to winter also well
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Streamflow (cms)

Radiation Exchange Hydrologic and Hydraulj . ]
e =7 e 'E)?ertgvaluxe; | - i R= 046 RMSE=535 cms | represented
\‘_:___ "‘ , / ant Water Stress ® | | | | . . .
TSP | AIaSka * Underrepresents discharge in summer months, likely a result of the short
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* Correctly models annual range of discharge
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e C(Calibration and longer spin-up duration expected to improve results during
summer months

. 0;48 wseres | . Next Steps and Future Work

e (Calibrate and expand analysis to full South-central Alaska domain

Output Variables:
Stream Inflow, Surface Water Depth, Groundwater Depth, Soil Moisture

Figure 1. WRF-Hydro modules and output variables (NCAR 2017) /L\
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Streamflow (cms)

 This project uses experimental version of WRF-

Hydro in Alaska mimicking the NWM to: e 15292800: Montana |+ Pperform retrospective forecasts with meteorological forcing generated

_ , R=0.43 RMSE=12 cms from offline WRF simulation
 Identify modeling challenges for NWM :

development in Alaska
e Assess WRF-Hydro and NWM ability to

* Assess impacts of assimilating SWOT observations into WRF-Hydro to
improve initialization

Streamflow (cms)

represent unique hydrological processes of 'QN\A f | | 6. SWOT Data Assimilation
: : : : Anchorage ® N 6 . _ . . .
?rCt'fCI regions and accurately predict high and ; Fefiielt £ 1{:?5’ 1*::?»3 Q> 1{3"5’ Q> * SWOT is a wide-swath (120 km) radar altimeter (10 m spatial resolution,
ow TIlow events = . . .
: : < .
| | S . Figure 3. Hydrographs showing WRF-Hydro modeled 10 cm elevation error) (Biancamaria et al., 2016)
* Examine impacts of assimilating Surface ,-:-:——_d—o e ‘1'20" - 24gllometers /1 streamflow (blue) and USGS gauge observations (gray) . Ka-band (35.75 GHz)
Water Ocean Topograph SWOT . . o . . i i i
, , POgraphy ( ) Figure 2. Major basins of South-central Alaska (thick black outlines; large black for five USGS gauge locations (see Figure 2 and Table 2). e 21-d le with orbit inclinati £77 6° (~4 ob :
| b : . . ay repeat CycCie with orpit inclination o . ( observations per
(Biancamaria et al.,, 2016) observations to : : L The one year spin-up period is shown to the left of the
. R labels) and the modeled watersheds for this study (thin black outlines; see Table _ repeat cycle over Alaska for any given point)
improve model initialization 7). USGS stream gauge sites corresponding to the modeled watersheds are Fedline.
indicted by the white dots. Other Alaskan USGS stream gauge sites (red dots) and BVl = [2s T USES Station N * Global coverage of rivers with widths greater than 50-100 meters,
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