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Threshold system and application fields of regional water balance//Wu Qingsong'?, Zuo Qiting'**, Ma Junxia'?

(1. School of Water Conservancy and Transportation, Zhengzhou University; 2. Henan International Joint Laboratory of
Water Cycle Simulation and Environmental Protect; 3. Zhengzhou Key Laboratory of Water Resources and Environment)

Abstract: Based on the significant demand for achieving healthy regional water balance, systematic exploration has been
conducted around the threshold system of water balance and its application fields. The correlation between water balance
theory methods, threshold systems, and application fields is clarified, and the implementation path of healthy regional water
balance is analyzed. An architecture of the water balance threshold system with characterization indicators and indicator
thresholds as the core is constructed. Starting from the perspectives of water budget balance, water supply-demand balance
of economic society, water use balance between economic society and ecology, and harmonious balance of human-water
relationship, characterization indicator systems are sorted out. The expression forms of indicator thresholds are defined with
consideration of limits, ranges, and patterns, and the methods for determining the thresholds are introduced. Considering
theme relevance, theoretical compliance, and method applicability, the application fields of regional water balance are
analyzed. The research contents corresponding to the four major balances and the overall research ideas are presented. Four
examples are selected for in-depth analysis: attribution analysis of water resource changes based on water budget balance,
synergetic optimization of water-energy-food-ecology based on the water supply-demand balance of economic society,
calculating the potential of water resource development and utilization based on the water use balance between economic
society and ecology, and human-water relationship regulation based on the harmonious balance of human-water relationship.
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Fig. 1 Realization path of healthy regional water balance
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Fig.2 Threshold system architecture for regional water balance
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Fig.3 Characterization indicators system of regional water balance
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Table 1 Summary results of characterization indicators for regional water balance
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Fig. 4 Framework of characterization indicators threshold of regional water balance

.59 .



BRFEED T MG A L KRR 2 h A B
SPAT VI SN R EIRCL AT, B, B
8 NI o L A E S NI eSS T 9 2
g AR KU | SR FHARZ P LI SR A% |, e
5 K VR AR B i (S
Fraabm R P TAE  RIGE o 38 72 T B SEBn i 45 br
(ELRU N B 2 o H2 30 0 M, S B e 1) 7 1) A

3 XEkFEERIE RS8R R A

3.1 ZERTESH

DX el S 143 P U e 7 B i K- 2
VSR BB T K P R A RN LR T R AT, 2
SR At S K ST A ) R R R B I R I 9 P
BRBGKEAERBERR, /LN E8 S
Tk =7 R BT, AR S KT Y
AHOCHRBE , KRB FR I EE ARG | BEAHDC  Hh BEAH DG |
BRREAROC 4 A B0 s RIS T T, AR XK A LS 1Y
IERERE KRB FERAEAE | FEA G | 0 250 |
SNG4 MG 57T AR XK 7 VA Y
iz R, KB iG ezl o Rikiz H iz .
Dipia 4 SO, AR MR L, B =5 Y
PRIAR B A —3, = 5SS U T T A58 A B
FIZKE- i JE e, e B A, KO-z FH AT )7
W R )z TR A ST NS B PR X K-
FAEFEARIEA TR, WL TR IS A A 7K B AT 45
SEPEVEARL AN E TARSPE AR R bR

TG 16 VG 28 A& T X UK i BF5E N 205 T
JEIYRTAR, 25 185 DU P i AR S, 247 1
4 P B0 . D5 B 32 C, W TT /K B 5
AR PR 3t SR T K ST A @5 AT A
FHOG, oK B PR AL T 75 2225 SRR KA S0 K B¢
URIEAT 5 BROMIC , 9 MK WS- A 22 55 4 2> s
AT ;D5 3 ASFATAR G, ANAE 2] 2w ) 22
Tert o 5 AR AR, (B 5 v T ] sl 4 o
% JEIK WSV N 28 55 A 2 I KT 1) B @5
4 VAR OGN el X SR K B R4 7R T
BT 3 7 X2 K X 7 5 R S 4 5 7K o D LA %
A SRR PRBREE B, 4% 0 F bR 2 — il ol A KOG
Fo BTN AW Kk 2, (A2 A
— VA T S el T T AN G, TR AR R R
WHEBTE N (FS) o

s LB B AL A PR3 i T DX P O T 5
K BEENE 7 ik BTSSR BERLA AR {] T AT
IR HE TR BUE AR R N AT TE S 107
l6], FE AT A5 L A 45 3 T 2R AR, A
WP R ORIMT EIE S A5, BT o ol i TSPl
WA HEATOTTE AUIE DR B RNEUR AT 2 8 S MRS
7% QWIRRIT T A AR AESE AR , B E BTSN A
VE B S RO N AR AR , A AT — IR A ST
A7 B, A I A E 4 b H AT (L, DAL
1R I ) 2 B g R 5 SR S A= , PRl 48 S
PN U X1 4 7732 58 I TR, i e vh n] E

[ER )\

[Ei \

[ i\

ESZE Rferm | [KPeme] | Eeaw | [KEeE| [ RRAE
_________ v HRER R E. - R
AR & rh | AR BA A & | o5 N 8 A

L | L | L] L) LA k] =] =] ole] ] 2] (8]

r SHr ST AT A
KA
FEFH

E%Eﬁgﬁﬂ%ﬁmh

P ELAL

IS
VSN

7K

e = | N e A NN M B 5 I R E
: AKEEARACTRE . 2 i URE 420 KR, T A BEPLB AR 2. T4 |
MISGE . PR T MR LI MR AR KA RYIT RS FLAL KB & |

IS AGNCE . KRS SRS . KR IR BBV . K- AR LS |

SRALARAE IR S E M D M HDKEER TR Pl A BRI AT
VRSP . FKRCRIRT . RTTHKAS RIS . KW AR AL aS VAT . 45 |
FARIBITE, KBTI |

_____________________________________________________________________________

OKBRTF R M. KRR RIS . AT i
A AVKBER . MIFEK RIS ARG . M0 F KRS K B . WA |
IR, AN KRR SHIIT, EA RGNS RS |

_____________________________________________________________________________

AR K RFE . KRA AL AR L FRAR SR |
KIS K 5T BRI . KR EEE . KEIEENAER.,
LAV @B R B TATG . KRR AR AKIRFMERE A . 250 |
R GEWE I . KR IR R B E L AT i :

A
I

B g

KEME. EHFRELE, ESNE

PSR/ XA K 7 % 1 Sl

W

B 5 XigikTEEsAIEnmESER

Fig.5 Summary results of application fields of regional water balance
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Fig. 6 Ideas for attribution analysis of water resource changes based on water budget balance
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Fig. 8 Ideas for calculating the potential of water resource development and utilization based on water use

balance between economic society and ecology
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