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Abstract Using the data from slow and fast antenna network of the 7 stations synchronized by GPS in the Daxing’anling For-
est region on July 14, 2010, the magnitude and location of charge neutralized by return strokes and continuing currents of nega-
tive cloud-to-ground lightning flashes are fitted. The charge lowered by the discrete negative return stroke ranged from 0.1 to
5.0 C with an arithmetic mean of 1. 0 C. The charge transported by continuing current processes was from 0. 4 to 7. 3 C with an
arithmetic mean of 3. 8 C, and the corresponding average current was from 4.9 to 50. 8 A with an arithmetic mean of 25.3 A.
The total charge neutralized by a negative flash was in a range from 1. 4 to 12. 4 C with an arithmetic mean of 6. 4 C. The
charge neutralized by return strokes and continuing currents gradually raised up from 5.0 km to 10.5 km during the early-ma-
ture stage of thunderstorm. When the thunderstorm evolved into the late-mature stage, the average height of charge sources de-
scended from 9.0 to 6.0 km, corresponding to the ambient temperature of about —10C to —25C. The superposition of the
neutralized charge and radar echo shows the charge sources of negative cloud-to-ground mainly concentrated inside the cloud re-
gion with radar reflectivity higher than 40 dBz.
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Fig. 2 Surface electric field change produced by a negative cloud-to-ground flash at 22:33:36 BT on 14 July

(a) slow electric field change synchronized by GPS at the five stations, and (b) slow and corresponding

fast electric field change at the PJC station

(R: return stroke, CC: continuing current, AE: electric field change, Tcc: time duration of continuing current)
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Table 1 The fitting results of charges neutralized by 4 — CG flashes on July 14, 2010

[N H, R*/ CC X (km) Y (km) Z(km) QO x 21Q (O Ave(Z) (km) EE?;I?)
221726 R1 3. .1 13.1£0.0 7.8%0.0 1.4 0.34 1.4 7.8
222054 R1 9. .1 14.7£0.0 8.9%0.0 2.4 0.33 4.3 9.3
R2 6. .1 13.3£0.0 9.7£0.0 1.9 0.69 59.6
222259 R1 5. .0 12.1£0.0 10.3%0.0 1.3 0.05 7.4 9.8
R2 3. .0 14.5£0.0 8.5%0.0 1.0 4.37 33.7
R3 4.2 .0 13.2%£0.0 9.9%0.0 1.1 6. 05 49.5
CcC 1. .1 13.6+£0.0 10.5%0.1 4.0 4.60 94.4
223533 R1 7. .1 9.1£0.0 4.8%0.0 1.0 0.50 4.6 6.9
cC 1.9+0.2 11.5+0.0 7.9£0.1 3.6 0.73 147. 2

F2 201047 7 14 HE R 11 Y0 N Al A 0 005 25 R St

Table 2 The statistics of the fitting results of charges neutralized by 11 — CG flashes on July 14, 2010
PN [ERR/ € R 1 CC Hr L £ 15 (O) F A Y 5 BE (k) b PR H T £ 4 (O
222114~ 2 0.5—0.8, 7.3~ 6.6—6.9, 5.2~ 8.6
222142 5 0.9—5.0 5.6—9.4 11.1
222458 1 1.4. 4.2 6.3, 7.8" 5.6
222701 8 0.2—2.2 6.6—10.3 9.7
222810* 5 0.8—1.6, 6.8* 8.0—10.5, 10. 3~ 12.4
223222 4 0.7—1.8, 1.5* 6.9—8.3,9.2" 6.1
223300 9 0.1—1.1 4.7—-8.4 4.5
223336 " 5 0.2—1.3, 0.4~ 5.0—6.8, 4.3~ 3.8
223407 2 0.5—1.4 5.1—5.3 1.9
223607 2 0.9—1.6 3.9 2.5
223840 7 0.2—1.4,1.9% 4.7—6.1, 7.7 3.9
TE M« (9 FORAT 7 B AL U R A 1 00 TN % T 8 R L I UL A AR
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Fig. 8 Comparison between the neutralized charge sources and the radar echo:

(a)—C(e) the PPI radar echo obtained at the five different times, and (f) the RHI radar echo from point

A to point B in (d) (The blue ¢ + 7 are negative charge neutralized by return strokes or CCs.

The number of lightning flashes, time of events, and radar echo time are shown in every panel)
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