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Estimation of Average Terrestrial Water Storage Changes in the Korean
Peninsula Using GRACE Satellite Gravity Data
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Abstract

Most hydrologic data are obtained by ground observations. New observation methods are needed for
some regions to overcome difficulties in accessibility and durability of long-term observation. In 2002,
NASA launched twin satellites named GRACE which were designed to measure the gravitational field of
the earth. Using the GRACE monthly gravity level-2 data, we calculated terrestrial water storage change
(TWSC) of the Korean peninsula in various spatial smoothing radii (0 km, 300 km, 500 km). For the
validation of GRACE-based TWSC, we compared it with land-based TWSC which was obtained using
the ground observation data: precipitation and evaporation from WAMIS, and runoff from GLDAS.
According to the mean square-error test, GRACE-based TWSC best fits the land-based one at 500 km
smoothing radius. The variation of the terrestrial water storage in the Korean peninsula turned out to be
0.986 cm/month, which means that appropriate measures should be prepared for sustainable water
resources management.
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Fig. 2. Data Cells of The Korean Peninsula (GRACE Tellus, 2011)
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Table 1. Land-Based Observation Parameters Used in This Study

Parameters Spatial Resolution | Time Span Spatial Extent Source
Precipitation (P) Local
(solid & liquid rainfall) WAMIS
Aug 2002 o o
. 123.5°E ~ 132.5°E
Evapotranspiration (E) Local ~ o N
32.5°N ~43.5°N
June 2010
Runoff (R) loxlo GLDAS
(surface & subsurface flow)
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Table 2. Correlation and Statistics of RMSE Test for Each Spatial Smoothing Radius [mm]

Time (month-year)

Spatial Smoothing Radius Min. Max. Range Mean RMSE Correlation
000 km -5.708 4.440 10.148 1.842 1.744 0.228
300 km -2.941 2.746 5.687 -1.204 1.102 0.289
500 km -1.581 2.734 4.315 -1.349 0.853 0.294
= GRACE-BASE (500K  =—meLAND-BASE
i0 i s |
3.0 1% &
£ LT A \ X
E ﬂ__ A 1 tﬁ =} ) \ 2 . I\ 0T T
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Fig. 10. Land-Based TWSC and GRACE-Based TWSC (spatial smoothing radius 500 km)

Table 3. Mean TWSC of Spatial Smoothing Radius 500 km

Lt Long.| 1055 1265 1275 1285 1295 1305
425 - - - - 1.053 1.161
415 - 0.794 0.838 0.982 1.077 -
405 0.745 0.836 0.923 1.008 1.089 -
395 0.784 0.872 0.951 - - -
385 - 0.906 0.976 - - -
375 - 0.944 1.003 1.050 - -
365 - - 1.043 1.078 1.105 -
355 - - 1.102 1.126 1.144 -
(cm/month)
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based TWSC®] o5& b4l Wslee] %o GRACE- 55 A =Y F U A 7]d) et
based TWSCS} Hlugl& o, tha =2 & Ho|A|N
AR B3 717ke] D SARE I fALE AL S 5. Wikl TWF TWSC
itk 20081 9ol 2734 mm= QX7F 7b =m, AA)
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3 Ao g B Zo] A Aot} o] He Y TWSCE 9.86 cnvmonth &2 AH8 = 91tk Table 3, Fig.
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