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Motivation:

1. Monthly streamflow outlook is one of the frequently requested results
from HyperFacets stakeholders.

2. The outlook has practice significance for water use planning. It is relevant
for flood protection, reservoir operation, and water use permitting

3. Consistent with the Northeast drought storyline.
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Typical workflow: Ashutosh Sharma
1. Regional climate modeling + bias correction + hydrologic models.

—> bias correction is tricky

- Information loss from both climate and hydrologic models
2. Statistical modeling.

- unsure it is exhaustively extracting the information content from

climate simulations and basin attributes

@ PennState

Wen-Ping Tsai
E

“%’

U.S. Department of Energy | Office of Science

YPERFACETS

A Framework for Improving Analysis and Modeling of Earth
System and Intersectoral Dynamics at Regional Scales

@ChaopengShen




()

NSE

101 — sacsMaA
lousl K h f g
084 —
Previously we know the power ot = e
0.6 4—omes LSTM-Sub
° . ° | e DI(1)-Sub &
LSTM for dynamical prediction :
(a) Temporal generalization o
1.0 T | Lo 1.00 i 0.0 0 ==
—— no_diversion_small_dor 16 I 200 100 0 100 200 !
091 — no_diversion_large_dor I 14 0.995 Bias (%)
0.84 —— diversion_small_dor 1.4 0.98 0.95 g
071 — diversion_large_dor 12 0.990 : |
] -—- conus 12
0.6 , o 0.96 0.985 0.90 ’ 038
é 0.5 B 1.0 l X 0.6
0.4 ’ 0.980 0.85 .= i
. /‘ 0.8 o 0.4 . = S 04
0.3 ’ / 0.975
0.2 /,/’ 06 0.6 0.80 . 02
0.1 == L 0.92 0.970
' #FJ 04 0.4 i I I I 1 0.0 1 1 I 1 I
0.0 ' 0.065] - 0.75 1 -100 =50 0 50 100 150 200 -100 -50 0 50 100 150 200
00 01 02 03 04 I\(I)SSE 06 07 08 09 10 RMSE UBRMSE NSE Corr NSE res FLVC6) FHV%)
divsrsion = divsrion = es 3d Forecast RMSE using DI-LSTM 3d Forecast RMSE from Koster2017
1.0 s v [ 1K L : I - [ T
0.8 *'I' = LA Z
0.6 j
0.2 [ dor=0.02
' B dor<0.02
0.0
-0.2
C FH 1 OPRSTX C FH 1 OPRSTX

purposes purposes 0.02 004 006 008 010 000 002 004 006 008 010




Workflow

Qi3 = LSTMp, (F"™H3 4) 1, = 3,6,9, 12
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Other Inputs

«  Static Attributes (30)
*  Static FDCs

*  (Climate Indices

Observed streamflow
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Compute Seasonal
Quantiles

ny = 13 quantiles

Seasonal Streamflow
Forecasts
(up to 9 months lead time)
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R is the Pearson’s correlation coefficient.

12 3 4586 789
Lead time (months)

PS is the potential skill of the forecasts (i.e., the skill if there were no

biases).

SREL (slope reliability) is a measure of the conditional bias.

SME is standardized mean error, a measure of the unconditional bias
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