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1. Introduction 3. Methodology Comparison between retrieved and original map
Accu.ratg rainfall measurement is ar.1 important issue in hydrometeorological A simulation study consists of three stages: . . . e
applications such as flood warning and water resource management i = 0.25Km o — y=086x+ 063
. Original map Retrieved map — ul
systems. Even though networks of rain gauges and weather radar systems Step 1: We simulate the measurement of total 1 1 13 | ;rS } 40— 12.0 40 —————— e ———— 12.0 12|
are used to measure rainfall, many cities worldwide are not well equipped attenuation along each HF link using empirical 351 = 1 1 105 351 ' 11 1o £ o
with these devices. However, they are equipped with mobile relation (k-R). 6|1 r8/9 r10 30} T 30 SR %
telecommunication networks. As mobile networks are concentrated in urban r1l |r12 |43 |r14 |r15 251 17 £ 2sf 1°° B £
areas they can bring a self-sufficient approach for rainfall mapping in a given Microwave link is discretized with a resolution of rainfall map £ 20f 17.5 4 £ 20} 175 & 3
: : : rl6 (rl/ |rl8 |rl19 |r20 = © = © g
area[1,2,3]. (0.25km x 0.25km). Then, attenuation in each intersected 15| leo 3 15 leo 3
part of the link is computed using an empirical relation Trar}sc;nitter . ) 10} 3 10} © i
. . Si recti Ti itter t
The main objective of this study is to exploit whether cellular networks between rainfall rate and attenuation ,;izz,e,'fs(;'CO,,Z,(:ZTEO,':?Z;W oA 51 3 51 2 2|
could be used to retrieve rainfall fields in cities. A=L*axR"t¢ (1) O 5 10 15 20 25 30 35 4o [>° % 5 10 15 20 25 30 35 a0 [>° R
where, a and b — power law coefficients depend on frequencies, polarization, drop size , [krm] Le a, [hrn] | Observed rain rate . [mm/hour]
distribution; R — Average rain rate [mm/hour]; e — measurement error[4].
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2. Stu dy dalea all d Da.ta SetS Step 2: Retrieval of rain map is performed ,
by nonlinear statistical algorithm [5] Slep3 Compare e retjieved 6 ' Li | '
y g map Wlth true map 20 | | Dlriginlal n’rap | 26 a6 Rel.trlew:fed I,Tlap, Inear scale — y=084%+ 041
a. Study area | \ I PP _
» Location: The central part of Nantes city, France; A ol | S | = 3
» Area: ~ 1368 km?; | | S| || 1*°% ¢
» 256 microwave antennas operate at 18, 23 and 38 GHz. T ol ] f T ol | f :
A T T\~ 1 A . = _ 1328 = = 132 & §
b. Weather radar maps Tk+1 = To + Croro * Gi * (CdOdO + Gy * Croro * Gk) *[do — g(F) + G x (Fx —10)] 15 : = 15| : s &
l Where 10 F | 12.4 Ec_u 10k | 2.4 Ec_u 5
» Location: 10 km of north of Nantes; ’ g
> Spatial resolution: 0.25x0.25 km?2 ;- Solution vector; ry — A priori rainfall vector ( 1, ); dg — Observed data vector (d,;, ); Croro o | 1.6 di
> Temporal reoslution: 5 minutes interval; — Covariance matrix of rainfall rate,; C 040 — Covariance matrix of observed data; Gy, - Jacobian % 5 10 15 ﬁ: | 25 30 35 % 5 10 15 ?f' | 25 30 35
~ . a . . . . . i 0.8 B
» Area: ~ 100x100 km?; matrix ‘Zg); G£ - Transpose of Jacobian matrix; g(r) — Rainfall attenuation function: Observed rain rate , (mmyhour]
> 1-000 ra.dar rainfall fields repres.entmg four types: g(r) = lxa*r? k- lteration number. 0.0
light rain, shower, poorly organized and organized storm.

4. Results and future works

¥—r 7 7 T T T 1 T T r 1 [ T [ T [ [ T [ T [ T
o[BUSERSTESENSGRE -~
AE0 NS - LU |IE |l £ &l ... el o M ST e e L e .- e P e e - A . e e e A L. L Lo Lo Lot : 1 M : :
Radar map over Nantes with resolution [0.25,0.25]km? 35 [Green Jine - 103 Jinks AL 38.GHEl || ] Primarily obtained results for 20 rainfall maps are encouraging,
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Py ?a B TG i 321 vecause they are consistent with observed data.
Wb 3 g 4 G AL SR ' 29[ € Mmain parto e WOrkK In progress and aims tne 1olowing rtuture WoOrkas:
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T 261 (i) Sensitivity analysis;
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23 (ii) Evaluation with rainfall fields displaying different variabilities.
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5 |c 20| (iii) Assessment of the importance of the network topology and error sources .
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