Decrease In total water storage in the Magdalena River basin in recent years
General inferred from GRACE data i
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1. Introduction 3. Results:
Groundwater is becoming increasingly important as a strategic water resource in many regions of the world, and  We found that the observed water balance agrees well with the storage changes observed from GRACE, specially the JPL Global mascon, thus giving confidence that
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GRACE 1x1 |JPL 0.5 CSR 0.5 E" R L | J_i . 2
Table 1. Database used in the analysis . . Deascciites | o [omm | osso | 1ed | % R AT B il
N - IDEAM-GLEAMN3B 0.3953 0.6310 | 0.5382 20 3 20— I
= . . - Barranquilla RUTR, 3575 912 27192 ~ ] B . ] ]
Source Variable Resolution Time Units A ctg}? % . E‘E:liims ;.5512 2.21;? ;S | p=1.000 trend=-0.529 1 p=1.000 trend=-0.341 C T 1000 wend=0.154
GRACE (CSR, JPL ,GFZ ) Iwe_thickness 1°x1° Apr 2002 — Jan 2017  cm/month Modellin G E CRUGLEAMISA 05621 [ 08057 0692 e e E
/4/ E 5 CRU-GLEAMN3B 0.4799 0.7342 0.6311 - FE .
ait Bogota D.C = IDEAM tws (budyko) GPCC-ERA 0.6422 0.8402 @ 0.7738 I E g
GRACE JPL and CSR lwe_thickness 0.5°x0.5° Apr 2002 — Jun 2017 cm/month 2 Assemble GPCC-MODIS 06168 | 08160 | 0.7412 E E E |
Global Mascons - 10 - —GRACE_Ix1 GPCC-GLEANMK3A 0.6266 0.8160 | 0.7459 E = 20 3 0=1.000 trend=-0.224
o ] ] —GRACE_JPL 0.5 GPCC-GLEAMV3B 0.5767 0.7576 | 0.7027 = 17000 tend—0.074 Y TTRTIYST N - —
TRMM Precipitation 0.25° x0.25° Jan 2000 — Dec 2016  mm/hr ORACE_CSR_03 TRMM-ERA 06401 | 08393 | 07727 o ] wi P - o 00 EeneS0Rhs
15 . . l . . . . . . . . . ||TRMM-MODIS 0.6137 08136 | 0.7391 o E o i e M 3
GPCC Precipitation 0.5°x0.5°  Jan 2000 — Oct 2016  mm/month A T O S monLcieaes | 06y LOBMER 0742 | f gt I S e L
AN <% year %@.@ %_c-h Q@o M- A My }.:: -2 . ). - ,:'.?ﬁ i _ A | _ i\ N ¢ . _ \ 5 E v
CRU Precipitation 0.5°x0.5° Jan 2000 — Dec 2015 mm/month Assemble 0360 [O7E 0700 N Y E E
MODIS Evapotranspiration 0.5°x0.5°  Jan 2000 — Dec 2014  mm/month et Fig 2. Sompa;'tsﬁ”t EetweGelnggéewe; t?ta'GwaterhStgfage hCha”Qth (dS/dt) _f“irr]“ 'DbEA'V' z”d tthe o MMM S e e e gmm s mmnmnmimem oo omomeomeomow mnomsom me s
- SEAHOLS assembpile, an at rrom roaucts. Grey snading snows the range in the observead water _ _ _ _
- Precipitation B uem— balance estimate of dS/dt from dif?erents sourceys for thegassemble In a?time series of TWS and | '9 3: @) Uncertainty associated with GRACE measurement. b) GRACE TWS, GLDAS
ERA Interim Evaporation 0.75"x0.75"  Jan 2000 —Dec 2016 m/month S | | . | and GWS monthly trends. c) Precipitation and flow rate trends from IDEAM.
[_IMagdalena-Cauca River Basin IN b) annual CyCle.
DEM
GLEAM v3A Evapotranspiration 0.25° x 0.25° Jan 2000 — Dec 2014 mm/da “High : 5375 : : : :
P P Y - GRAGE TWS Trends Using the Mann Kendal test, we found a decreasing trend in the total water storage starting around 2011,
. . o o -Low : -17 . . . . . . . . . _ .
GLEAM v3B Evapotranspiration  0.25°x 0.25"  Jan 2003 — Dec 2015 mm/day 20002010 cmimontn 20112016 cmimonth 2008-2016 crmonth especially in the lower part of the basin, which is consistent with trends in river flow and precipitation over the
Precipitation 886 stations  Jan 2000 — Nov 2016 mm/month L whole basin. Isolating the groundwater component from TWS using GLDAS data, we can note preliminarily a
IDEAM Evaporation 162 stations  Jan 2000 — Nov 2016 mm/month 20500 100 1800 zooo - decreasing trend starting even years before, since around 2008. Nevertheless, there are a big uncertainty and It
3
Average flow 1 station Jan 2000 — Dec 2015 m’/s : iy - :
| - B IS necessary to evaluate these results with in situ well data.

___________________________________________________________________________________________ Fig 1. The Magdalena-Cauca river basin

- - - with the stations of evaporation (EV) and
dS/dt P(t) E(t) Q(t) 5 precipitation (P) from IDEAM

|

4. Conclusions

Our results provide an example of using GRACE data to investigate variations in continental water resources that
affect their sustainability and, therefore, can have important implications for decision making and water
management, in both surface water and groundwater. More generally, our results provide insight into the use of
GRACE data for inferring water balance variations and trends that may exacerbate droughts and water insecurity.

___________________________________________________________________________________________

Correlation analysis between water balances and the different GRACE data products were performed. Then, a trend
analysis was carried out with the best correlation GRACE data, through Mann-Kendall test. For this analysis, we
identify before the period with less and constant uncertainty in GRACE measurements, and in
the cases where one or two monthly values were missing, these were approximated by

averaging the months before and after the data gap.
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