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Fig. 3. Life cycle of MCCs over mid-latitude South America for the
1981-1982 and 1982-1983 warm seasons (see Table 1).
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+ Capital cities of 4 countries (Buenos Aires, Brasilia,

Del Plata basin basics: Asuncion, Montevideo) . Urbanization
Geograp hy and + Population growth in the watershed:
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- 3 million km? — 5th largest in the world

«  70% of GNP of five countries combined fear

- 50% of population (=100 million people) @

- Main rivers: Paraguay, Uruguay, Parana, Rio de la Plata, Tieté,

Iguacu, Pilcomayo, Bermejo Human Induced Changes
- Basin area: Brasil 45.7% Consequences
Argentina 28.7%
Paraguay 13.2% = Agricultural intensification and expansion
Bolivia 6.6% = Soil compactation
Uruguay 4.8% » Desertification

. N - ) ) = Sediment erosion, transportation and deposition
= Climate variability: Tropical (N}, Subtropical, Temperate (5), Arid S .
(NW) = Loss in biodiversity

= Urban environmental degradation
= Extreme events

({Floods, Droughts, “El nific”, “La mifia")
=Water quality
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Figure 1: Frequency distributions in percent of MCSs for SALLJ (dark gray) and NOSALLJ (light gray)
samples of (left) initiation, (middle) maximum extent, and (right) dissipation time in UTC in a tropical
environment over South America (from Salio et al, 2007).
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stations (daily accumulation)
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Rain event from raingauge
measurement:

* RR > 25 mm/day - minimum area =
50000 km?

or

« RR > 75 mm/day in (at least) one
raingauge.

« 17 day were selected

Rain event from satellite detection:

» For those days classified as rain
event from raingauge measurement,
were selected all MCS (“famlies’) that
affect the raingauge stations with rr >
25 mm/day

« 32 families were selected
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Mean brightness temperature (left) and brightness temperature anomaly (right) for
selected cases.
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Mean trajectory of composite (32 MCS families). Green circle correspond to initial stage,
box to maturity (maximum extension) and star to dissipation.
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Relative frequency of life time for rainy and non-rainy MCS (left) and life time — maximum
extent scatter plot for rainy and non-rainy MCS.
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Mean temporal evolution of families composition: size, minimum temperature and
convective area (T < 210 K) for rain events(left) and non-rain events (right)
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« CASE STUDY
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24-hour accumulation (left) and size and temperature evolution of selected MCS (right)
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« OUTLINES
« THE FORTRACC TECHNIQUE
* MAIN ALGORITM DESCRIPTION — TRACKING MODULE
« SOME CHARACTERISTICS OF SOUTH AMERICAN MCS

« MCS LIFE CYCLE AND PRECIPITATION: URUGUAY BASIN
APPLICATION

« THE FORTRACC TECHNIQUE — NOWCASTING MODULE
« CONCLUSIONS
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« MCS displacement estimation
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« MCS area evolution estimation
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Ohserved 24DEC2002 22:15 30 minukes

pab pab

23E

23E

fald

15|

235

|

E L

30 min 60 min 90 min 120 min
e ACU 098 098 097 096
u| BIAS 0.96 095 0.91 087
- POD 077 0.64 0.54 044
FAR 0.20 0.32 041 049

# 1] + LU

Cooperative Institute for Climate Studies

University of Maryland Institute Director: Dr. Phillip Arkin

2207 Computer & Spaces Sciences Bldg. parkin@essic.umd.edu

College Park, MD 20742-2465 Research Coordinator: Rosalie Jones

Tel: (301) 405-0050 Fax: (301) 314-1876 riones@essic.umd.edu

http://www.essic.umd.edu/cics




CPC-ESSIC-CICS Joint Seminar at Climate Prediction
Center — March 21, 2008

s .. .':',' D, 5 : .‘?x-

Cooperative Institute For Climate Studies

| @ ! (b)
I Number of observed and
—_— " ] . .
! F., ! [ forecasted MCS pixels per image
gm i e i [ 1 during the period 6 — 11 January
. H I IT ke J— .
- g 4 . ST 1l Iif e 2003 for 30 minutes forecast
s k b H BN |k .: 1! : b=8 1| .I-ul"" 1 .
i & ‘.aﬁlx ; X f I, i1 T range. (b) BIAS Score per image
= L 3 ; for the same period for 30
N . minutes forecast range. (c): ldem
Wb T - prr N Lol i 1T ] Grmetm [ lr i [l vl IC‘.]IL‘:W? T .
T e T wememe e Lo w0 (3) for 120 minutes forecast
- . range. (d): Idem Figure (b) for
| @ 7 7 B ] 120 minutes forecast range.
! - , Blanks in the solid line
= ad o, i | . .
i i N T ; corresponds to missing data
i W Iy i g ] [ i1 (GOES 8 Southern Scan was not
i g - L & ! = I | 1 .a-' _' |1 f1% 1 .|:-P H
STPETNY w——pr Ly P LY avallable)
e '.Fi, L I T ¥ PR 1) |$ 4 1141 Gy L
G S 'R
) _%r l:.-T ]
b ] e T ] iy - o 141 i o 1St b by Mggm U-;'-’;‘?—Cl METJ mg’;‘::. mz?::l 101‘:? l:g:l‘ﬁ;:l:ﬂ

Cooperative Institute for Climate Studies

University of Maryland

2207 Computer & Spaces Sciences Bldg.
College Park, MD 20742-2465

Tel: (301) 405-0050 Fax: (301) 314-1876
http://www.essic.umd.edu/cics

Institute Director: Dr. Phillip Arkin
parkin@essic.umd.edu

Research Coordinator: Rosalie Jones

riones@essic.umd.edu



CPC-ESSIC-CICS Joint Seminar at Climate Prediction
Center — March 21, 2008

! . A
Cooperative Institute Fo

S0000

y= 0.939x « 52.087
R*= 0.996

40000

s0000

Forecast Size (pizels)
1

20000 =

Relative Frequency

20000 30000
Observed Size (pizels)

40000

S0000

Y= 0.9458x « 11.275
A= 09117

Forecast Temperature (K)

210
Observed Temperature (K)

2z0

35%

30%

25%

20% -

15%
10%%

5%

e ra = — —

50 60 70 20
Distance (km)

20%

15%

10%

5%

Relative Frequency

A

0%

il

100 120 140 160 180 200 220

Distance (km)

20 40 B0 380

O Relative Frequency

Observed and forecasted MCS size and minimum Relative frequency of distance classes between observed and
temperature. 30-minutes forecast forecasted mass center. 30-120 minutes forecast
Time Forecast Non-Forecast
A Size (in %) A Tmed (in K) A Tmin (in K) | A Size (in %) A Tmed (in K) A Tmin (in K)
30 -1.87% 0.25 0.35 -3.17% 0.34 0.46
60 -4.20% 0.59 0.66 -8.24% 0.50 0.62
920 -7.80% 0.75 0.52 -23.50% 0.79 0.93
120 1.81% 0.75 -0.35 -28.80% 1.00 0.88

Mean bias (A) of the size (expressed in % to express the relative variation in size) and minimum temperature
for forecast and non-forecast (conservative situation).
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CONCLUSIONS

(a) Considering the forecasted and observed pixels with brightness temperatures
below 235 K (independently of their positions) it is observed that the model
tends to underestimate the amount of pixels, this underestimation getting on
average larger with longer forecast lead times.

(b) The proposed methodology follows the diurnal cycle of cold cloud cover (Tir <
235K) cloud coverage with acceptable accuracy in amplitude and phase.

(c) The mean accuracy (ACU) obtained with this technique is about 95%. This high
value is mainly due to the correct prediction of no MCS occurrence. In the case
of POD and FAR (that do not include this case) a gradual lost of quality is
observed. POD decreases and FAR increases with the forecast range.

(d) The behavior of individual MCS shows a good agreement between observation
and forecast of size and minimum temperature for 30-minutes forecast range
with a lost of quality for higher forecast range.
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