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Application of Radar QPE to Flood Forecast
in Flood Season Hydrological Model
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Abstract: The radar quantitative precipitation estimation (QPE) technology is applied to gain the high res-
olution rainfall information at time and space scales, and the latter is taken as the input of hydrological
model to improve the precision of flood forecast. The paper takes the Bailianhe Basin as research area, and
applies the grouping relationship of Z and I to transform the radar reflectivity into the precipitation, and
then uses the Kalman filtering method to adjust the precipitation transformed from radar data using the
precipitation detected by rain gauge as the criterion. And then, we input different precipitation data into
the Xinanjiang model to make the flood forecast test. The results show that if the radar QPE without revi-
sion is taken as the input of hydrological model, the forecast precision is not ideal, but when the radar
QPE is revised, the forecast precision gets improvement.

Key words: radar quantitative precipitation estimation (QPE), grouping relationship of Z and I, Xinan-
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Fig.1 The sketch map of Bailianhe Catchment
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Table 1 The optimal parameters of A and b
zZ Z<20 20<Z<C30  30=<Z<<40 Z=40
A 40 330 260 270
b 3.0 3.3 1.7 1.5
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Table 2 The comparison of precipitation estimation results (unit: mm)
Ak [ 2] WE BN FLSF HI i b el bLEe0) Fagiikiii & F Al FaP |
S 512. 00 303. 00 335. 00 326. 00 435. 00 341. 00 448. 00 472,00 530. 00 481
200—1.69  136.36 43. 89 102. 66 107. 21 97.72 47.27 34,01 69. 38 83. 88 48. 61
AH % 2% —0.73 —0. 86 —0.69 —0.67 —0.78 —0. 86 —0.92 —0. 85 —0. 84 —0. 90
il 709.19 573. 80 570. 49 629. 65 634,56 439.13 386.12 688.76 792. 62 431. 65
AR 358 2 0.39 0.89 0.70 0.93 0. 46 0.29 —0.14 0. 46 0.50 —0.10
gl 531. 89 490. 46 427. 87 472,23 475,92 329. 34 289. 59 516.57 594, 47 323.74
AH X 15 2% 0. 04 0. 62 0.28 0.45 0.09 —0.03 —0. 35 0.09 0.12 —0.33
T A KK B s AW 4 A0 07 BRpp 1) A S ESFEN
S 471.00 467.00 477.00 434,00 381. 00 436. 00 476. 00 464. 00 554. 00
200—1. 69 83. 34 67.89 184. 96 48. 40 55. 43 53.33 50. 47 77. 14 76.72
A X 15 22 —0.82 —0.86 —0.61 —0.89 —0. 86 —0.88 —0.89 —0.83 —0. 86
4y 549.71 629. 47 642,55 400. 49 514, 44 499. 31 366. 68 598. 63 712.16
AR 158 22 0.17 0.35 0.35 —0.08 0.35 0.15 —0.23 0.29 0.29
e 5 412. 28 472.1 481. 91 300. 37 385. 83 374.49 275 448. 97 534,12
AR X R 2 —0.13 0.01 0.01 —0.31 0.01 —0.14 —0.42 —0.03 —0. 04
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Fig. 2 The contrast analysis of flow processes in simulation test in 2004
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Table 3  The flood simulation results based on rain

gauge data in 2004

BP0 AR X A BRI o AR

S L 0 3

s , , . ‘
/m? e sl B/mtesT! BRIE/ N E/h REU/K
040602 179.2 158.2 11.7 7 86. 9
040610 501.7 540. 2 7.7 3 89
040620 172.2 185.0 7.4 2 80. 2
040709 250. 1 258. 7 3.4 6 82. 1
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Table 4 The flood simulation results based on radar

data without check in 2004

R PE WU PE AR XS W B G AR AR

St e 3

auel

H/m® e sl d/mdesT! B/ 2/ REU/K
040602 179. 2 247.5 38.1 1 44.4
040610 501.7 309. 9 38.2 10 62.2
040620 172.2 190. 7 10.7 5 70.0
040709 250. 1 335.6 34.2 9 46. 3
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Table 5 The flood simulation results based on
radar data with check in 2004

JIMPEUE G BIPE T R AR X I B SRR

a2 o , . i/
/m? e sl B/mtesT! RIE/ N X/ RE/S
040602 179.2 175. 1 2.3 2 78.3
040610 501.7 588.8 17.4 3 75.8
040620 172.2 173.5 0.8 3 84.8
040709 250. 1 291.7 16.6 3 84.2
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Table 6 The flood simulation results based on

rain gauge data in 2006 —2007

B SO UL RIS B AR XS IR BLN AR AOR

a B/mt e sTl R /m e s BRIE/Y %/h REUK
060508 240.9 231.8 3.8 3 87.8
060705 312.9 338.4 8.1 3 84.4
070627 443.2 476.5 7.5 2 78.6
070713 458.6 512.6 11.8 5 89.7
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The contrast analysis of flow processes in forecast test in 2006 —2007
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Table 7 The flood simulation results based on

radar data without check in 2006 —2007

g %iﬂﬂjﬁm%iﬁﬁ ﬁi‘uﬁfm’%oﬁ i%m%$HXJ‘ W B B :ﬁ%iﬁt$
/m® e sl B /mtesT! RE/ N E/h BRU/K
060508 240.9 318.5 32.2 6 65. 1
060705 312.9 415.1 32.7 7 41.0
070627 443.2 568. 2 28.2 9 35.6
070713 458.6 567.6 23.8 3 59.6
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Table 8 The flood simulation results based on radar

data with check in 2006 —2007

e SSUNBREER BUDIPCMER B MIXT DB G R AR

T R/m e sl db/mtesTU iR%/% 0 %/h REU%
060508 240.9 258.7 7.4 2 88.5
060705 312.9 372.15 18.9 1 78.2
070627 443.2 437.52 1.3 3 84.6
070713 458. 6 525.7 14.6 2 78.9
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