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Abstract

Taking the catchment areas of the Danjiangkou reservoir and the surrounding tributary Qihe and Lao-
guan rivers in the water source area of the Middle Route of the South-to-North Water Transfer Project as
case study, water environment capacity of dynamic display system is developed, which uses the existing
water quality monitoring data, combines with the river pollutant mixture damping model and adopts the
principle of combination of points, parts and whole. The system uses the component GIS software Arc
Engine 9.3 as the development platform, adopts the C#2008 programming language and uses ACCESS2003
as the database. It can perform water environment capacity calculations and dynamic display, query,
save, and output of space and attribute data under conditions: pollutant cannot be degraded, pollutant
concentration is stable, and vertical dispersion coefficient is ignored.
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Figure 1. Development platform for dynamic display system
of water environment capacity
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Figure 2. Structure design of water environment capacity dynamic display system

2. P TIKRRKIMER BETSRR R G LI T E

4.4. YUEEEEIRT

A 2 GIS BIRZ OISy, E04E 2 AV RRAE 2500 70 i PR A B W ¥

1) 7 [AH

2 [V ECHE F A T AN R T 7 SR AE BRI S . (B TR R TR S5 SR B TAESS
SR 5y IZ2H AR 48 BT AR N AKUR X 7 AR B, fc b B )28, K ArcGIS Ul 73 21 230514, FHh &l
15 ;5.9 pollutmonitors B2 (AL EE )~ ¥ B ZE(ZEEE )R nydjk2 B2 (H B )Z), & EE RS T U 20 8
PEHHE . b pollutmonitors &2 5 7K UE X W £ s Wi = S im e . nydjk2 BIE & FHL HKE SR .

DOI: 10.12677/jwrr.2018.76064 568 TK YR 5T


https://doi.org/10.12677/jwrr.2018.76064

R KAL) o 2 TR KR XK B B S ) S s R 48

2) JEikHE

J P Bt R R M R A B, o M B A 78, EEAA AR — R R A A R
HAn, 55— ASRIESR L Access Bl e, #— e W)ME BAE NI . AR RGN HT R AR R .

M T RAE — AL 3K AR A =/ B, S BUKI R A B ESEIIAMIE, PFILR
Yift ACCESS " ar 1 Wi = 4F HIWTIHT < ol o ST U i A1 S W o P 7 B et e o 2 s e ) At e A
(7B 99 5% U7 1 P A S 500 o R e = 5 00 B T 7 5 0l P 4 R 4 300 2% B o ) S D e, B TR A
TR SRR . 2. AT RENEWEESS R, mE 1.

Table 1. Water quality database for wet period
= 1. FFHEK RBUIRE

b/ WHE2HF  EERREL AR @L  AhFEREEL  BER@L R ZabWE B (m)
FHT. s 321 0.12 6.53 8.89 Jing s 0.236
FHT SR 6.4 0.85 5.9 7.5 fERe SR 0.122
FHT. it 5.6 0.43 4.4 6.5 S 0.1
FHT K% Ve 2 3.1 0.37 2 9.82
T B 6.77 0.94 4.55 6.42 Gz 7K Bl E) 0.046
L gk 14.25 1.59 6.84 5.9 g KE 0.145
L] PEFIE 6.57 1.57 5 6.1 RET PEFIE 0.078
L] Pl 7K Sk 10.73 2.86 6.11 523 wE g7k B 0.14
Z R 1w 4.21 0.61 3.21 7.5 ] wE 0.11
LUHEW] ] 4.74 0.89 347 7.39 T ] 0.41
ZNE =R 3.91 0.54 4,01 6.44 = 3E] 0.24
SR T 59 133 3.1 6.71 ) =R 0.224
W] im] 6.14 1.74 4.7 7.02 ] RT| 0.292
] NG 7.24 1.13 3.83 7.01 Ry 0.426
It FE AT RET 5.51 0.39 2.88 7.5 HT KET 0.038

BAEEER “#uaMWm” « “LZIEWnm T RIEMEAE . WRRR T SORF R KME, “HEE” NRAEM
E o b fE i i EA 2. PR A A AR W KOS B B S R S E A — 8.
5. R4 TheEscI
5.1. RGBS RETIEE

A8 K Visual CHE NI ALIRFETE S, 454 ArcEngine 9.3 FF . 1E Visual C#AEE N 5 Access #¥is 5 &
¥, H SQL BAJVT MR EE, LI /KM ARG S EH, [HNFIH ArcEngine A2 AL &M R ik
AR, BEHATTEEEE R SR EWAEEE T, DISCI KRS A S EE B .

52. AR&A@A

1) HPBIKABER B SR RGN, (F N AWK A A, 7575 B8 A THRAE ST RT3 g 77,
N PGS . MR X E SR, 5 THE. RGBS, JFdEpsX, TAKKX,
FERX . EIRERX IR XS T 4.

DOI: 10.12677/jwrr.2018.76064 569 TK YR 5T


https://doi.org/10.12677/jwrr.2018.76064

R KAL) o 2 TR KR XK B B R ) S s R 48

2) EFHAAW T = O BTmEAS, fHN TR LRy, #RIERATE @ RAET
Windows XUt (917 ST, AEAIE 1 SRR, AR X IEFF SRS ARG N @ #FISEH. &, TA.
AN R — B T .

53. ARG EEEE
ARAGUTFHIE EoR . B El. KIBCEETHE . W B TORB R,

53.1. BIEER

PE B h TR, FEEGHIX. BEERX. EBIRERX. IREREEEKSHME. KAZEHR,
AT BB X I S R AT OKERZEARES, BHERINEE, W] Sz B R 52 BOC X AR & X 387E
FENRIALE, FRTERRRE T RS B S BoR AL BRAE B DA BRAR AT TEAL S AT XL Y A4kR,

5.3.2. HiREG

R S B HOE B, $R A AR BRI . W TR SR A A =M 7 1

1) F&iF B A

FAE, CPE MFKEANE, BEWT LS A NIEAREANE, ARG TIEE P R =R B
WM T2, 25 R DL E AR A IR AR

RGULIRHE 70 AE R EAR T EN Rt DhRe . By “4TENfa i EDLL Excel &R\, RIEILATZhEE
BATENH M. M “fRAE” EDaDK s RARAEAE GG AL E .

2) &M i)

ARG AL W 2Rt 7RI RRSZEL T R, RIFE ComboBox HH 3% 5 W I 44 F) £ 1) AN B P2 38 i BUbs A6 Mo 1 B
X Rk &,

UL T A ) Dy RE AR (R AR T NSy th D Re, R4 IR IR iy BOE R 25 if)

3) fak A

AW RN SRR . ZA . AT AR A DU RS Qe ik B B A, il ERUE I, SRR TS
R IR 5, fERBCAER M ASUE, By “&ilg” BIn], thDhae e &1 Bl A .

533. KHEREHE

ZAEHON RGO, TS IE T AT IR K AR R T S RS e TR A TR A . RS ik R
(30 3-2) IG YA REBEMA (SR 3-3) R 2 O 7] 29 35 R A (R 3-4) =R RIAGTH R A T 4, HHEIN A Z NS
KRG ml e E 7B TR W, SRR R THEIE RR AR UE . A B R IR
RPN R NAH RS H, 16 3 1 P S R sy KRB R BT 57, R KR B R S S A

AR T R B PR T 2 Ry, BUTERC AR N 4 51 SR AE B A B B e A R X ik . R
T AN AR W RO ME— ) — AN 2R W, PRI R G AR SR A R T A R R, TR AR I AR U W D [ B R
AR W . STEWT I R B S, R EHLE B PL “START” ElArKE R, IR L “END” Elfrk i
i

EVHEHAR R E R, % =P R P = RO R B

E ZHE G\ B R BT HER A, RGN B35 R AL W B8 RECCAE F BoR AN FE B LS,
TRV YW ARERR M R, ATRMANER AR, WERARBCCANER R “ARHFELSH .

DAER L6 W7 T G 0k SCt A, SRS YRR B R AR ISR AL, e CURED B, SRR, 2
i CORAFGER” , it U7 BT T IR RN HE, 2 JE AR 75 B AT 45 R ARAT

FAN, AREGE A EE R ThEE, oMM ERIAAE . EeR . FRACEF LR ARTE v * mxd SCRY.

DOI: 10.12677/jwrr.2018.76064 570 TK YR 5T


https://doi.org/10.12677/jwrr.2018.76064

R KAL) o 2 TR KR XK B B S ) S s R 48

5.3.4. HE5RH

IR RGP B SR, P A 1 B SO RI T TR R G T RS R S S AR A S U
AR ] AE Rl WinCHM B0 R Se B RS0 TheE . B R T REUE H . 25 F S 7E— 205 2 ARSATAEAT
BlE, RGRIH.

6. 4518

1) AR K AL I o 2 TRE KPR X O FERT 5, MTRIIE P i Geiee & e i A L it P i S 55 05 T T
IHTWEIL VKSR R RO ERME AR B R RS S AL FIRAKIEDKOK R K, 25 M L
MR, 12 C# 2008 T T KIEHUKIME R BAS RR RA(E R on . BURER. AOMEAETHE., #
BORR ), SCBl T KM B B RS RN .

2) N RN AR XK AT T5 SR A D5 38 o AR AR 5T S M 2 (8] I Zh A5 224k, e 0N st HES A
fEl DECME R, EF N, EKIRSRIGURZ I G B RGFEN, RE oA EE R
R KR g . SREHRCB IR, EGEEEIT G, RSN E B AU I S 1 A3 A1 A 45

3) AR EBIR RIS GIS S5 GHORBAT THILIRY, (HIE 2 2R FRR A, T AR — L [ R =
UARVS s R4 5 AR s 4k 258 3 IR AW T

E&WE

[ X R WA TG 52 2017YFD0301102 SEHERERT /N2 - KA ARt A B RIORI S5 7K AR — A4k 34
W= RO BRI U S AR ) s TR BRSO (G 5 152102110096 H:F 357K R 25 3 A7 (A s 1
FERE ET RZHEAR 1A R).

&E ik
[11 FHME, ZEE. MEARIEEP L TRKEX HRRES RS E]. MR, 2016, 43(3): 91-95.

GUO Zhansheng, LI Fuhai. Study on forest ecosystem carbon storage for water source area of middle route of south-to-north
water diversion project. Journal of Fujian Forestry Science and Technology, 2016, 43(3): 91-95. (in Chinese)

21 Rk, rEKAGH o2 TREARIE XA A AL e R BT 7T )], K A REVERALE, 2017, 35(7): 100, 113-116.
ZHU Jiulong. Study on priority level of ecological compensation in water source area of middle route of south-north water
transfer project. Water Resources and Power, 2017, 35(7): 100, 113-116. (in Chinese)

(3]  mEg, . FE KA P R X R K SR K B IR 5 5 BB ia X SR [T]. K BEIR K TARE A4, 2006, 17(4):
50-53.
YUAN Zheng, HAN Pei. Water quality condition and pollution control strategy about Danjiangkou reservoir and the main tri-
butaries for the middle line of south-to-north water diversion. Journal of Water Resources & Water Engineering, 2006, 17(4):
50-53. (in Chinese)

4] #EH, P FEAKICE & CRKIRX KR (I]. AL, 2016, 47(14): 15-18.
SUN Yujun, LI Danhua. Analysis on water quality situation in water sources area of middle route project of S-N water diver-
sion. Yangtze River, 2016, 47(14): 15-18. (in Chinese)

[S] ZR%L, MEenk, WG, mKILE TR E O R KILE P& TR/ RS TR RERHEEE, 2016(22): 59,
61.
ZHU Rui, FENG Xiaobo and CHEN Qing. Research on water quality protection of the middle route project of south-to-north

water diversion project of the south-to-north water diversion project construction supervision center. China Science and Tech-
nology Information, 2016(22): 59, 61. (in Chinese)

(6] EAF, arorvh, Vi, FEFE. ST GIS M MR mTs G S B[], ERERE, 2002(6): 520-524.
WANG Shaoping, YU Lizhong, XU Shiyuan and CHENG Shengtong. The total quantity control of non-point source pollution
in Suzhou creek based on GIS. China Environmental Science, 2002(6): 520-524. (in Chinese)

(7] FKR. KIFEREEAM SRR IE]. FREEREETA, 1992, 5(3): 59-61.
ZHANG Yongliang. The development of basie concept of water environmental capacity. Research of Environmental Sciences,
1992, 5(3): 59-61. (in Chinese)

DOI: 10.12677/jwrr.2018.76064 571 TK YR 5T


https://doi.org/10.12677/jwrr.2018.76064

R KAL) o 2 TR KR XK B B R ) S s R 48

(8]

9]

[10]

[11]

ik, RRA, BE, & BTKERE EEREUKI RS EM D], TRX RS, 2015, 29(1): 163-168.
YANG Zhe, CHENG Can, TAN Xue, et al. Analysis of water environmental capacity of Guanting reservoir and its upstream
basin. Journal of Arid Land Resources and Environment, 2015, 29(1): 163-168. (in Chinese)

#OK, XBRE, ©O0E, & ERAOKIRR A BTN H A RS R[], KEHEE, 2014, 25(3): 451-463.
DONG Fei, LIU Xiaobo, PENG Wenqj, et al. Calculation methods of water environmental capacity of surface waters: Review
and prospect. Advances in Water Science, 2014, 25(3): 451-463. (in Chinese)

BRPR7G. T GIS HIZK RSB 4 AT 91 oK IR 8545 RS B R G JF R [D]: [ 124008 5C]. At AR 2%, 2004.
GENG Qingzhai. Integrated research of water quality model based on GIS and development of water environment information
management system. Nanjing: Hohai University, 2004. (in Chinese)

T, MOGHET, SRIEFS, S KA R B RO KAV B[] MEER A S EOR, 2009(11): 177-180.

MU lJinbo, HAO Guanggian, ZHANG Hongxiu, et al. Water environmental capacity and maximal permitted discharge amount
for Sihe River. Environmental Science & Technology, 2009(11): 177-180. (in Chinese)

B, KI5 RPERIRIS GIS [J]. HEI5 Y577, 1999(4): 38-40.

TU Xinjun. Wster pollution control planning and GIS. Environmental Pollution & Control, 1999(4): 38-40. (in Chinese)
SRANTE. AN KISV XA 5T [D]: [0 3], 3FE: LR K2, 2007.

ZHANG Lijing. Research on water environment quality evaluation and capacity of Xiaoqing River. Jinan: Shandong Universi-
ty, 2007. (in Chinese)

2R, XBER. BT IR A E [J]. K BRI 5K TREZAR, 2010(5): 79-82.

LI Haihong, LIU Xiaoli. Determination of water environment capacity of Nanmen River. Journal of Water Resources & Water
Engineering, 2010(5): 79-82. (in Chinese)

DOI: 10.12677/jwrr.2018.76064 572 TK YR 5T


https://doi.org/10.12677/jwrr.2018.76064

	Water Environment Capacity Dynamic Display System in the Water Source Area about the Middle Route Project of South to North Water Diversion
	Abstract
	Keywords
	南水北调中线工程水源区水环境容量动态展示系统
	摘  要
	关键词
	1. 引言
	2. 系统平台
	2.1. 地理信息系统平台
	2.2. 开发语言平台
	2.3. 数据库平台
	2.4. 运行平台

	3. 水质模型
	4. 系统设计
	4.1. 设计目标
	4.2. 总体设计
	4.3. 结构设计
	4.4. 数据库设计

	5. 系统功能实现
	5.1. 系统语言及其功能
	5.2. 用户界面
	5.3. 系统主要功能
	5.3.1. 数据显示
	5.3.2. 数据查询
	5.3.3. 水环境容量计算
	5.3.4. 帮助与退出


	6. 结语
	基金项目
	参考文献

