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Can GCMs simulate observed trend?
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\—/tf)RﬁﬁX Models are great but may need Improvements
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— What about statistical downscaling?

Standard Approach
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Our Approach \/

Principal Component

Large Scale Atmospheric
Variables (GCM Outputs/ >
Analysis

Reanalysis Data)

s s E',,.incipa, (_‘ompomma Kannan and Ghosh (2013), WRR

Regression Tree (CART)

0 v

- Nonparametric
Rainfall Stateof :>
the River Basin

E,ng-l Rainfall Slatﬂﬁ

Kernel Rgression

U ®

Multi-site Rainfall
*State Classification of Rainfall is performed using k-means Amount /

clustering with observed multi-sire rainfall data
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Historic Period Simulations: Comparison of Statistical Properties

(1971-2000)
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Zone-Wise Cross-correlation plots
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~— Do they work in non-stationary climate?

Design of Experiments

Experiment Series 1
Basis-Criteria based training
(TR) and testing (TE) period
selection

2

Base Experiment (TR-RAN-TE-RAN):
Rainfall projections obtained using randomly
selected training and testing period from 1951-
2005.

Criteria based Selection:

Criteria 1: Conventional way

(1) Train with first 30 years (chronological) and
test for remaining (TR-CH-TE-CH).

Criteria 2: Hypothetical Climate change scenario

(1) Train with relatively cold (cooler) years and
test for relatively hot (warmer) years (TR-C-
TE-H) from 1951-2005.

(2) Train with non-ENSO years and test for ENSO
years (TR-nonEN-TE-EN) from 1951-2005.

Criteria 3: Reverse Climate Change scenario

(1) Train with relatively hot (warmer) years and
test for relatively cold (cooler) years (TR-H-
TE-C) from 1951-2005.

(2) Train with ENSO years and test for non-ENSO
years (TR-EN-TE-nonEN) from 1951-2005.

( Experiment Series 2 \
Basis-Comparison of changes in mean shown
by observed and GCM simulated rainfall

for years, analogous to Pre-industrial (PI) run
and future increased GHG scenarios (showing

v

Validations

Magnitude and spatial pattern of Root Mean
Square Error (RMSE) for TR-RAN-TE-RAN
is compared with that for the set of experiments
from series 1.

|—> Patterns indicates

\signatures of GCM simulations) )
(SB-AP-PI) (SB-AP-RCPS85)
Years from recent Years from recent
past time slice past time slice
(1981-2005) which (1981-2005) which
are analogous to are analogous to
GCM simulated GCM simulated
pre-industrial data. future data.
| |
]
Validations

X = mean rainfall (SB-AP-RCPS5) -
mean rainfall (SB-AP-PI)

X shows the changes in mean rainfall
because of GHG emissions.

Compare X obtained with observed
(X,ps) and simulated (X;,,) rainfall

data.

Dissimilarities in Error/Difference

‘Lack of Stationarity’

4



S~ ‘ Study Regions: To illustrate the generic nature of methodology \
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Study Region 1: India Study Region 2: Northeast US

Northwest India (NWI)

West Central India (WCI) e Region 1

Central Northeast India (CNI) /A’A\’“\\ T Region 2 [
Northeast India (NE) .

Penninsular India (PI) Reglon 3

Jammu and Kashmir (JAK) . Region 4

Northeast Hilly Region (NEH)

7S W 70 W

27 /



~ Violation on Non-stationarity
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\/ \/J)O they provide any signal of changes? e
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Assessing Hydrological Impacts
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Variable Infiltration Capacity Model

Celt Energy and Moisture Fluxes

Variable Infiltration Curve
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Hydrolegical Parameterization in the background of Climate—
Uncertainty
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M1- EC EARTH CORDEX
M2- EC EARTH SD
M3- IPSL CORDEX
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/ ° Land Surface Feedback
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LULC Changes in India
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Ws mLC Changes Partially Consistent with Observe

Decadal Mean with 1987 Land Use

Decadal Mean with 2005 Land Use
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Changes in Evapotranspiration

Changes in Recycled Precipitation

Processes
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Open Questions

* We use the word “Uncertainty”, but are we really “Confident” enough in providing regional
projections with different changing sign and magnitudes to water resources managers for

developing adaptation strategies?
* Shouldn’t we consider feedback from regional LULC changes and growing urbanization?

* We are worried about ‘stationarity’ in statistical downscaling relationship; but with a high bias in

Dynamic downscaling, we have to use bias correction... are regional biases stationary?
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