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Why Orographic Precipitation Is Important? ||Il||
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Observations of Orographic Precipitation

Image Source


https://www.thoughtco.com/all-about-deserts-1435317
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Observations of Orographic Precipitation

[1] Huffman et al 2019 [2] Joyce and Xie, 2011 [3] Video Credits : NASA


http://www.youtube.com/watch?v=tHXHUc52SAw
http://www.youtube.com/watch?v=tHXHUc52SAw

Orographic Satellite Rainfall Estimates: Challenges
and Limitations

Warm orographic rainfall detection
Temporal sampling problems
Spatial resolution constraints
Seasonal dependencies

Gauge adjustment calibration
limitations

6. Satellite-sensor specific technical
reasons

S N

Derin et al 2014, Derin et al 2016, Derin et al 2019, Barros and Arulraj, 2020



20 N g

19 N

18 N

15 N

14 N

13 N

12 N

10 N
73 E

75 E

77 E

Bias in Orographic Precipitation

1200
1100
1000
900
800
700
600
500
400
300
200
100

30
28
26
24
22
20
18

- 4116

14
12

1 10

O N &~ O ®

IMERG-F6 - IMD

(Prakash S and Srinivasan J, 2021)

Lo N
© = N W &d O O N

N d h b LN A

Study highlight the need to improve the estimates of orographic rainfall estimates



Role of Static Variables in SPE Performance

Elevation Elevation
-0.32 -0.42

(a) CC (b) POD [ ]IMERG

Aspect Slope Aspect Slope

(Tang et al. 2023)

Highlight the dependence of the performance of SPE on topography



o
Role of Dynamic Variables in SPE Performance ||Il||
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Performance of SPE is dependent on dynamical variables "



Static Variables Considered

Terrain Aspect

Terrain Elevation: Western India
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Dynamic Variables Considered

Potential Temperature (July 8, 2015)
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1000 hPa Wind Vectors (July 8, 2015)
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1000 hPa Relative Humidity (July 8, 2015)
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Research Question

How the static variables can be leveraged
to improve SPE?

What role the dynamic variables
conditioned by topography can play in
improving the SPE?

16



Dataset

Data Resolution
Precipitation, (2015-2018, 2021-2022, June-September)
IMERG Final Run(V07B) 0.1°x0.1°

IMD Gridded Rainfall 0.25° x 0.25°
Static Variables

SRTM derived elevation 90m (resampled)
Aspect 90m

Slope 90m

Dynamic Variables

NCEP GDAS/FNL
u-component of wind (1000/900/800hPa) 0.25° x 0.25°
v-component of wind (1000/900/800hPa) 0.25° x 0.25°
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Potential temperature 0.25° x 0.25°
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Dataset
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Methodology

IMERG I—‘ina} Run Static and
Rainfall IMD /\ Dyvnamic
Rainfall I
© 000 Variable
ST T T TN
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I
vy | \J
Upscaled to IMD ' CNN models with
resolution (g different loss
(Weighted Average) functions
v[ \i
Statistical Bias Corrected Output at IMD
Intercomparison resolution by individual model

v v

Observing the performance of different model in entire India
and Wester Ghat (Climate Am Koppen Geiger Classification)




Model Architecture

Static Variable
Input
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IMD vs IMERG (vTest dataset only)
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Model Results

Static Variables

All India
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Density
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Predicted rainfall (mm/day)
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Static+Dynamic Variables Al India Illl
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Predicted rainfall (mm/day)
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Summary

Weighted IMERG Final Vs IMD
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Summary

Performance Metrics for Western Ghats (Climate Am)
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Future Work

- Process based understanding of model results
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- Validation and transferability of model understanding
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Thank You!

Questions ?
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Thank You!

cc23resch@iith.ac.in

yash.upase27@gmail.com

m yash-upase

Sill
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Appendix
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Correlation Coefficient (CC) with IMD
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Ablation Study
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20.66

Only IMERG Slope

Predictors Considered along with IMERG

Elevation
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Aspect

*Ablation Study,

Although the dataset considered is different

CC: +44.4%
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