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Temporal and Spatial Evolution of Storm Runoff and Water Quality Assessment
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Abstract . To explore the temporal and spatial‘intrusion process Bof runoffs and the response of water quality during the flood season in
the Jinpen Reservoir ( JPR) in Xi'an. Continuous in-situ monitoring was carried out on the water quality indexes (WQI) from the
upstreamt river channel to the reservoir of two runoffs in early August and mid-September 2019. The single factor WQI and
comprehensive WQI were used to assess the water quality vertically. Different inflow conditions of rain storm runoffs evolved into
different intrusions. The initial inflow of the two runoffs was small, the runoff experienced a full-section intrusion, bottom intrusion,
and mid-intrusion process along the way; the position of mid-intrusion in reservoir changed from 545-565 m at the beginning of the
runoff to 535-580 m at the end in early August, and developed from 540-575 m of mid-intrusion to 575 m below the bottom of the
intrusion in mid-September. The continuous inflow weakened the thermal stratification structure and replenished the DO in the
reservoir. Meanwhile, mass particulate pollutants sank into the reservoir, and vertically, the nutrients of middle and bottom parts were
higher than at the surface. The single factor WQI showed that the TP and permanganate index values of underflow location increased to
some extent, and both exceeded the class Il water quality standard of surface water at the end. The comprehensive WQI showed that
the middle layer of runoff was moderately polluted in early August, while the bottom layer was heavily polluted due to the dual effects of
anaerobic and particle deposition, and reached the peak after one week of runoff, while the bottom intrusion of below 575 m directly
caused heavy pollution in the middle layer, and bottom layer was medium polluted due to the supplement of dissolved oxygen in mid-
September. The discharge of the spillway tunnel and the intake of stratified water could effectively guarantee the safety of the water
supply during the flood season.

Key words: Jinpen Reservoir; rainstorm runoff; intrusion process; water quality indexes (WQI) assessment; nutrients
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1.3 BRSO T S BRI
1.3.1 HESOHIrE

KT KR Bk EE AN A% S 800 HACH
Hydrolab DS5 % Z2 280K Bl 2 X ( 3¢ E M A/ wl )
AT 2 i) ) S AT M, VR BE T BR 1 ~ 5 m. LR B
B 0 i R R BRI A WL 45 2 5000 0 2 49 4
FE AR ik A
1.3.2 KN

SR FH R B2 5% Wl DA 4 R 5 0] M 6 K R BT )
(HJ/T2.3-2018 ) HHK T 45 B0k PR FBE X 4% 3 11l
JE K BT, PPN AR AR FH R 5 bt 3R 7K PR3 o A )
(GB3838-2002) HLiE Y I 2K AK b o™, B [H 7
TEHU A pH AL BN (R A R HR A TRl
KRR LA T5 aﬁz‘”‘”%ﬁ%kﬁ:wk T 25
AIEOL.



1382

i

B =

42 5

1.3.3  HmayiicsR 5 40 1

Wek W S KL S G AR R A 4 ZK PR K S
vl s KIS EER ] Microsoft Excel 2010 {4 HE 7 81
P, % Origin 2018 BT 2.

2 GRS

WFEEEDT5~9 H.1 ~4 H#Eg hvaeftx,
IROFFEEREARE 555 m 247,44 AR ~5 AWM
“HRAETR B, 2T FERR & 111 11 mm, KA 10
EFAESS2 m AA.7 ~9 H R4 AKIER WY,
RITREFN AL 707. 83 mm, 4 4F BT & 1) 70. 03%,
AJE R AR 74.35% . 18 7 ~9 IR %

2.1 AR S BT W8 HH(7 H28~7H)59 HHAaI(9H8~17
s 2 Fs G AKESAEER A B H) WG ESR 0, W 5RRAE R 1 P,
F1 AEMERSRREHE
Table 1  Characteristics of rainfall and runoffs in the flood season
H 39 P37y B Kok RRHYAERE  BOKHY R Rk A G R L

(A-H) /mm /m? s 7! /m? s ! /m? s 7! /m? s !
07-28 ~08-01 38.36 149. 44 30. 00 456. 00 —
08-02 ~08-07 64. 21 668. 43 330. 00 1329.00 1 030. 00
09-08 ~09-12 54. 44 233.52 226. 00 460. 00 200. 00
09-13 ~09-17 61.73 908. 93 826.00 1 170. 00
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Fig. 2 Changes in water level, daily inflow and outflow, and daily rainfall of JPR in 2019
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Table 2 Water quality of upstream inflow water in the flood season
EE:Y] pLE:S T ey i M JsRi ISEERIRTS o0 i B £
(A-H) /NTU /C /mg-L~! /mg-L~! /mg-L~! /mg-L"! /mg-L"!
07-30 161.1 +£58.2 15.45 +£0.95 6.57 +1.04 1.47 £0. 02 0.043 +0.010 3.97 +£0. 36 5.52 +0.43
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2.3 {ﬂﬂgﬁzﬂiﬁmm‘ U JERER IGHI I R A TE S2 ~ S6, T K Ft 1 H 3
2.3.1 8 Aditeiiftas %I £ 580 m , AHXT 40301, SRR ST dn 07 B4R AT, IF 5

EE?(ﬂ/ﬂ;ﬁﬁm%%jtiﬂﬁ%ﬁﬁ%&%lﬁ,?Erﬁﬁ%
% ELULI S WA T ARSI A& 3 (a) ~3(c)
Fran , BT AR TR D7 A, AT AR R CICA 2 S3, |
i S1 CIRARWIC A, T30 S1 A1 S2 4= W 1 4t B /N
(MEE <2NTU). B S3 2 i F A3t i i AR R
RS AR, AT E S S3 ~ S5 JRCHR K 1A% 4 AH
6], T RS BV I, 76 565m A JF i B 4o 174 37 T 7K AL
AT B 7K TR 04 358 im0 JES 300 L B A A1 T£"I,S,,6 Y
535 m bV T O 3 K ST 62 A 9 AR A
535 ~565 m &b, T IR K A A4 E - A0 1S 0 A R
MR, /*’%/\uﬁﬂiiﬂ{ﬁf mer wmz i'JFEtIX
S10,7 i /ﬁzkﬁﬁuﬁiﬂi 5451, r@:.
E’J{faﬁ’i%%*%fé 7090 mg-L- 175;»75 ﬁ‘a—? A
iﬁﬁ%ﬁ«lf(ﬁ [ 4

-

%8 A2 H 64, 21 mm FFEFR)E ;'AWEIL R

HEZE S6 , VUi v Bl a3 K. RN B — R B A K TR Y
HEIRNRG I BE R RREAIG  7E ST ~ S10 B W) )2 0, 2
X I AN E A 535 ~580 m[ & 3(e) ], 1 FILIRA
KR [ (16.63 + 0.54)C] kb7 81 A Wi K i
[(15.45£0.95)C IR, FBIHIEA XK TR, T
FRTE T /K S AR FE T IR AR 22 525 m, {ﬁﬁﬁﬂ/ﬁ: S1
~S9 sy A dEAR—3%, 810 E?[:HH?E* jﬁfﬂ{}w{"’ﬁﬁ’:
SEUS I SRR G, TR 535 ~ 580 mswﬁfﬁ’i
FREE 8. 80/mg- L™ Ao A5 ARV 2% E’J;E,g.%ﬁiiwm
2,585 mEELﬁﬁ@ﬂ%ﬁtHﬂE%i&]&ﬁfM%
Hﬂ?ﬁflﬁﬁ[ﬁ%ﬂi’ﬂi ;%E{?{ﬁ?{%%ﬁ%éﬁ,ﬁ?%t
ik, Mi%"ﬁ#ﬁm&@fﬁ%%/ﬁﬁ?”m (€
2.3.2 9 {pmmn g (L &
7kwa0#@$ﬁ%ﬁiykﬁ:a@af§ﬁ,ﬁz '
57J<1zls7kﬁ?u%nzﬂr“a PIME™ . mF9 A 12 HA

ﬁﬁ‘ U () 43 IR, i TR ARG, 1 IS/, BV A (7B B OR TR, S

il ENTU
0 100 200 300 400 500 8 12

il fE/°C

A/ gL
20 24 28 0 2 4 [ 8 10 12

580
570 F
560
550 t

540

FF/m

530

520 +

(b) 2019-07-30 510 (¢) 2019-07-30

590 ¢
—=s— S|
—e— 52 580 t
—4— S3 i
—y— 54 570
—— S5
—4— 56 560 ¢
—p»— 87
E 5 —e— S8 E 5501
B —%— S9 b
# 3 —e— 510 540 1
530 |
520 b
(a) 2019-07-30 510
500
590 |
580 b
570 b
560
E £ 550}
b B
S E OS540 b
530 b
520 b
L$ ¢ 510 b
i S (d) 2019-08-04
500 500

500
590

580 +
570
560

550

PR/ m

540
530 t

520

510 ¢
(f) 2019-08-04

(e) 2019-08-04

500

E3 8 A¥fRREERERNERE BRENABREERTL

Fig. 3 Vertical variation of turbidity, temperature and dissolved oxygen of each section along the runoff process in early August
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Fig. 5 Vertical variation of turbidity, temperature and dissolved oxygen in the reservoir before, during and after two rainstorms
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during the flood season
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