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This research is part of the ongoing research project — Climate Change Adaptation to Generally known that Nowcasting method has advantage in short term performance (i.e. a . : %5
ManagE the Risks of Extreme HydrologicaL and Weather Events for Food Security In couple of hours) , whilst NWP has advantage in long term performance (i.e. a couple of R=0.0000001 ;' lBDHHY e : DDUBEEEH
Vulnerable West Nile Delta (CAMEL). The study area — West Nile Delta — is an important days). Therefore, how to integrate Nowcasting and NWP so as to better preform rainfall = - HHHHHﬁﬁ lii}i H
region in Egypt dominated by agricultural and industrial activities, whilst it is a vulnerable forecasting is the main task before inputting the forecast in flooding early warning tools. - 5og0FTTTY: “ﬁ; | |
area facing _extreme weather_and changing climate C_rises (e.g._flooding, rising t_emperatur(_e, As Nowcasting is based on radar observation, in order to apply Nowcasting approach in 5 : AT
sea level rise), and a relatively vuln_erable area In Egypt In terms of socio-economic Egypt, we need to cope with the data scarcity issue that Egypt has not equipped with : i -1 b Z;
resp_ect. In the latest decades, t_he region experlence_d more extreme V\_/eather events due ground radar. The research hence seeks to apply satellite data to replace ground radar o) 1 ] H ' R=10 ?fHH i f ' LR HH 3 B

0 chr_nate change; the SEVEre rainfall events res_ulted n ﬂoodmg destroyl_ng data. However, the research found that the performance of directly applying satellite data k Hﬁﬂ o | HHHHHW g < L Uﬂmi xp
massive crops and causing losses of human lite and livestock. Adaption has yet to be satisfactory due to the current limitation in data resolution, which means to BRI p e v e

towards the environmental challenges has therefore become an urgent
demand, particularly an early warning system for extreme events caused
by heavy rainfall. However, the depletion scarcity of data (i.e. insufficiency
in coverage of gauge stations and radar stations) has always been a main
obstacle to the development of hydrological early warning tools and of
adaptions in Egypt. Therefore, the research aims to build an integrated
flood early warning system for Egypt, based on the integration of

. . L . . « MPE is available in 3 km spatial resolution and 15 minutes temporal resolution.
Nowcasting of satellite precipitation observation and numerical weather
prediction (NWP). Global data resources are hence applied (i.e. GPM,

Results: Nowcastina Improvement Forecast /ccatemovement, = 4

MPE and ECMWEF data) as the substitution for the ground observations. : g p . n
: The findings of comparing GPM and MPE in Nowcasting are as follows, CT e
Current Data |SSU€ & StUdy FIOOdIng EventS 1. MPE-15mins apparently performs better than MPE-30mins and GPM-30mins, whilst "3*“;&1 5)

find a better way to apply satellite data in Nowcasting Is one of the main tasks of the H
research project.

This research hence selected two satellite data products with more potential in Nowcasting
performance, which are GPM and MPE product.
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« GPMis available in 0.1° (=10 km) spatial resolution and 30 minutes temporal resolution. PEEEEEEEN
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The building of Aswan dam and of dams upstream in the Blue Nile river substantially there is not clear difference between MPE-30mins and GPM-30mins, from POD and Rainfall |- -
reduce the annual peak of river discharge in the Nile. The annual flooding of Nile has FAR analysis (Figure B and C).
become a hlstory. However, due to cllmate_ change, Egypt is facing more dlsast-rous pluvial 2. Through persistence check, MPE-30mins shows Nowcasting performs better than
flooding events In the recent decades, which has caused not only crop production loss but assuming no movement, whilst GPM-30mins shows Nowcasting often performs worse e
human casualty._To tackle t_hg p!uwal flooding ISsue, It re_flects an even higher demand in than assuming no movement (Figure D and E). o recast ?ﬂaeccctg;ag r‘lglg):/deer:]ent
ground observation of precipitation than the fluvial flooding one. Therefore, the research _ _ and changing shape | " A e
seeks to employ global data resources and propose an advanced approach, based on the 3. Through RMSE comparison, MPE-30mins has less errors and more concentrated
integration of Nowcasting method (applying satellite radar observation, such as GPM, distribution than GPM-30mins (Figure F).
MPE) and NWP method (applying ECMWEF data), so that the combined approach can take 4. Through qualitative performance analysis in terms of the vector filed, MPE-15mins has J iy i
the advantages of both methods to perform better. Four pluvial flooding events causing 50.7% accuracy, whilst MPE-30mins and GPM-30mins has only 38.8% and 35.3% | et f;: A
casualties in recent decade have been used to show the differences between GPM (upper) respectively. Rainfall - = 4&1-
and NWP (lower) observation, which are: . - Lo
( ) 5. Comparing the forecast hitting threshold R>0.0000001 and R>10 (mm/hr), both AN Y
A October 25 2015 November 04 2015 ,%\)thl)—lberr %2 (126?16 April 24 2018 MPE-30mins and GPM-30mins decrease dramatically before 2 hours lead time, which
Alexandria Alexandria B B Rgngh Arib Suburb of Cairo shows more challenge in heavy rainfall in Nowcasting (Figure G). Inaccurate movement |- 82;
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190 b 0 T Trrr] STEALL e =0T SR S i1 S 1. Figure H, I, J, and K show how Nowcasting works by the prediction of vector field,
| }iihﬁﬁﬂﬂ | ¢ﬁﬁ . BHE SERE 2 EHEH HBGG[}QDBE : . : .
i HW EEEREE HHHH " HH@HDH BHHUH o REITTYHS which also demonstrate that the relativity between shift speed and shape changing
7 T RESRRRL LI T >R R RS 8 B speed is the key of accurate prediction.
T e e 2. The foregoing finding allows us to conclude that there are mainly three ways to improve
S A R E M il SERRENS ) SERREEEE B the current Nowcasting method, particularly for the application of satellite data:
ETARTNe Uaﬁna A HEEQ . HHHE EHHQ . . .
ngHHHHHHHHDHH i QHHHE T HDHQBH W HDDQBH W el ideabi 1. to improve data, for better resolution (>the presented work);
MD@BM lllllll Qg@l it - BHL RS A N HHL PEEERLE e HQHD REREE 2. to apply Al, to avoid shape changing affecting vector prediction (>potential research);
| | ! 0 a dlee ol iiees | H 3.to involve different method into Nowecasting, such as a phase-based frame
B * ongiudeldeql e B * ongitde deg] B Congiefdeg] iInterpolation method based on Eulerian method (>the ongoing work).
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