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* Drought monitoring

- Droughts are recognized as an environmental disaster that imposes serious
challenges to ecosystems and human societies.

- Drought monitoring is an essential component of drought risk management.

- The main requirement of drought monitoring is to have a reliable and accurate
long-term rainfall dataset.
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Remote sensing of precipitation (“bottom-up” approach)

n (-) is the soil porosity,

The soil water balance equation: Z (mm) is the soil layer depth, .
S(t) (-) is the relative saturation of the soil or
relative soil moisture,

n Z dS(t)/dt = p(t) — g (t) — sr(t) — e (t) t (d) is the time,
p(t) (mm d-1) is the rainfall rate,
g(t) (mm d-1) is the drainage (deep percolation
p(t) =7ZndS (t) /dt + KSS(t)m plus subsurface runoff) rate,
sr(t) (mm d-1) is the surface runoff rate,
e(t)(mm/d)is the actual evapotranspiration rate.

GPCC

i Relatively best-performing precipitation product based on triple collocation
emsa analysis at global scale (figure reprinted from Brocca et al., 2019).

SM2RAIN-ASCAT
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. SM2RAIN products

SM2RAIN-CCI

* Derived from the ESA Climate Change Initiative (CCl) soil

moisture data
* Time coverage: 1998-2015.
* Spatial\temporal resolution: 0.25-degree\1-day.

SM2RAIN-ASCAT

SM2RAIN-CCI
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SM2RAIN-ASCAT

Derived from ASCAT soil moisture data record
provided by the EUMETSAT H SAF

Time coverage: 2007-2020.
Spatial\temporal resolution: 10 km\1-day.

2015
2020
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_ Bias Correction

Pi(t) = CDpA_Sl(JAT—M—C ) (CDFCCI_M_C(pi (t)))

P;(t) and p;(t) are the SM2RAIN-CCI before and after
bias correction time t and pixel |

CDF e nr—m—c and CDFqc;_g_c are the inverse CDF of
ASCAT and CDF of CCI, respectively in each month
(M) and cluster (C).

Sep-cluster
| Calibration | Validation |
SM2RAIN-ASCAT |
SM2RAIN-CCI
o0 P~ o™ LN o
(o)} o — — o
(o)) o o o (@)
— (@] o N (@]

5° H SAF User Workshop | 24-28 January 2022



| ‘ " - "”-'d
: < k il EIVSIS R tie USA Using long-term cllnﬁatolomcal SIMIZ[RAVN datasets “(.4' }"
I §

LR

e Result —

[mm]
?
J—
—
—
— =
—
e =
T el
_——
e
» ———
e
Q—_
e
_——’_‘_
7
—
_j
_
— ~—
—
——
-
—
e
| —— =B
——————
-

rainfall [mm]

5° H SAF User Workshop | 24-28 January 2022



OF %

<

d ).v /

-

-4 -
';},-d ,

: < k : D)ol pld=NEIVSIS elViEF e USA USING long-termm cIiathogica-ISZRvAll_N clRtasets

g
’

1 S .

| —.

e Results

_  Bias correction evaluation
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* Results
- Maps of correlation between SM2RAIN SPI and CPC SPI
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Drought area over the USA with SP11<-0.5
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Thank you for your attention
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