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GRACE-benzeri Ayhk Toplam Su Biitcesi Anomalilerinin Derin Ogrenme
Algoritmalar ile Zamansal Coziiniirliigiiniin Arttirillmasi

Temporal Downscaling of Monthly GRACE-like Terrestrial Water Storage Anomalies
using Deep Learning Algorithms
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Ozet

Derin Ogrenme algoritmalar1 yerbilimlerine yonelik calismalarda aktif bir sekilde kullanilmaya
baslanmstir. Ozellikle hidroiklim degiskenlerinin zamansal ve/veya mekansal ¢oziiniirliiklerinin
arttirllmasi bu ¢abanin énemli bir pargasi haline gelmistir. Bu ¢alisma kapsaminda GRACE/GRACE-
FO misyonuna ait gdzlemlerden hesaplanan aylik CSR RL06 Mascon toplam su biit¢esi degisimlerinin
zamansal olarak ¢Oziiniirligiiniin arttirllmasi (ayliktan giinliige) gelistirmis oldugumuz derin 6grenme
algoritmas1 kullanilarak gergeklestirilmistir. Amerika Birlesik Devletleri simirlanmi kapsayan alan
caligma bolgesi olarak secilmis ve hem aylik hem de giinlilk Mascon ¢oziimlerine benzer toplam su
biitgesi simiilasyonlar1 hesaplanmistir. Hesaplanan simiilasyonlar i¢ ve dis dogrulama islemleri ile
irdelenmistir. I¢ dogrulama derin 6grenme prensipleri geregince aylik simiilasyonlara ait egitim ve test
verileri irdelenerek gerceklestirilmistir. Dig dogrulama da ise hem aylik hem de giinliik toplam su biitcesi
simiilasyonlar1 GRACE/GFO gozlemlerinden bagimsiz modeller ile iklim degisimine bagl yeralti su
biitgesi anomalileri ve dogal afetlerin (ani seller ve kuraklik) yarattigi etkiler agisindan karsilastirilmistir.
Bu kargilagtirma sonucunda giinliik simiilasyonlari toplam su biit¢esinde yasanan ani degisimleri
icerisinde barindirdig1 dogrulanmustir.
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Abstract

Nowadays, Deep Learning algorithms have been increasingly used in Earth sciences. In particular, both
temporal and spatial downscaling of hydro-climatic variables are conducted using deep learning
algorithms. In this study, we used our in-house deep learning algorithm to temporal downscale of CSR
RLO06 Mascon solutions from monthly to daily. For this purpose, the Continental United States
(CONUS) boundaries have been chosen as the study region. Internally and externally, monthly and daily
GRACE-like simulations are calculated and validated. The monthly simulations are tested considering
the training and testing period of study that is based on the principle of comparison to deep learning
aided studies and is called internal validation. On the other hand, the external validation is based on
comparing both monthly and daily simulations to GRACE-independent dataset in terms of climate
change related groundwater storage anomalies and natural hazards (extreme floods and droughts).
According to the validation results, the daily simulations show the abrupt variations of terrestrial water
storage changes.
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