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Abstract: Clarifying the current situation of water reserves for coping with extreme drought is a crucial foundation
for constructing a regional water reserve system and enhancing regional drought resistance. To address the existing
issues of unclear conceptual definitions and the lack of calculation methods for the scale of water source reserves
for extreme drought, this paper proposes the definition of water source reserves for extreme drought on the basis
of distinguishing the related concepts of water source reserves, and constructs a calculation method for the scale of
water source reserves for four types of water sources: lake and reservoir water, river water, groundwater, and
transformed water. This method was applied to the water-receiving area of the Middle Route of the South-to-North
Water Transfer Project. The results show that the total water reserves for extreme drought in the water-receiving
area reached 12.252 billion m?, among which the water reserves from lakes and reservoirs, rivers, groundwater, and
transferred water accounted for 10.86%, 15.7%, 56.31%, and 17.12% respectively. Among the 20 cities in the water-
receiving area, only 7 have water resource reserves covering all four types of water sources; groundwater reserves
account for more than 50% of the total reserves in 13 cities, indicating a single type of reserve water source. In
addition, 4 cities have both a small overall scale of current water source reserves and a single type of reserve, which
urgently requires further improvement of their water source reserve systems to respond to extreme drought.

Key words: extreme drought; water network; water resources reserve; middle route of the South-to-North Water
Diversion Project
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el SRR RUBHFAE
AT, KEMESUK, REmVERER (BERsAATEX)
FRTR KIie . KYEREREAKA 2 R A (—4E KB DL AKEBIK CFERFKEE /N -
10%) 23]
RO T RN, SR, BARE AR BULE, ACRSUK PSR, B B
R £ FEEEIN AL
58K V=L =% ACbR 48 1 T
T WRE. SR ik ST S BAREME. Mo, KEMEUK, e, RReE S

BSIRRIEAEHAK, SIRRER AR
- . AHRRLE Mt ARIHK BROERTA
2.2 KR REAE

JS2 KPR 6 A A REX o8 3 AR SR TR S5 RN AN T B AR A f0 K B R XU
e 3 A ST ST N S KR T S I R KA o AR KU AR A AR T, TR X SRR A o BRI e A AR
AR K BT 2, KRR 7K 0T 25K AT 7R CRUERK 22 AR g e (R AT 4 T BRACES 70 PR babrdtE . 25 b, MG
TKVR A 2% R i LA TR F A T I IR WK B KRt D ST /K B AR AR L /K R 2 i R AEAT
AAETERKRE R R& 55 HOKIETIR AT KRS %

& FIKIEAE & A2 T R0 — A5 J S ] o 250 P S vy T A S P K B R A
i ST ST 2 FH /KU T SE B KR A 4 o AT R BOKYAE 2%, 4 FH /KR % B S e R /K 5 7K &
R, RCE A HHUKIEAH I B o & R SR, OF Bag /KRS & USRS B I ALECA T i . A
Ub, & HZKUEAE 2 € SN RS — T R R RO 2275 1k e 5 A /K U A e B R 1 5 S50
K ATBUK EEA 2 SCER T B3, e 5 W UKIE I & M Va7 K IR &

ISR AR R S K A 2 2 B2 T RO R R T R R BRI L RV K SRS S KUK, T T
FAEEKT R FEARS T — BT R ERKESR O AT RREREN RS, mAERERRES—KT
5 ORROKUE & FZKIE R B C S s R, AERURI AT IR PR KR AR RS T R SR IR . T
KT BRAFAC, AREBRAK, B d/K IR TR A s, Ptk 2t 5 AR FOKIESEE, wsh A
RIUK BB RN 7K B BN AR A P K & o A 2 AR L s 8 R/ U st £ A0 o 2% F 9 7
F240, HOBUITEH S5 A TR AR B BRI AT o (Rt ROGRE R T 5K IR & € R ANFFERT B
BORIHY] . RVEH] SRR, I RIS HE AL /K B A 10 57 0 18 K R T T R ) 7K D5 s
Ho
3 ERMETTE A

AR L3R 50 T RIS R KRS B E e 5 IR, ST 1 S UROM) TR IR AN, TR K
4 Foft LSRR TR K YA 46 28T, AL S 5 SRR PR A RS T H BRI, % KR A FIUE T S B B 1
1o RS 2 45rsE S, AHIEFE RO R R T K IRl & R, 8 XN — T R R R BRs KT 55
ALE KR . R F /KU CHRB e . RV RID), — IR B T H 8 Bk #shFI I Bk &
ATENRD R R S8 3 AL B — R SR A0 T e L I M RSB KE R KR, AT AN
PR R K VGt £ A o 6T~ 3R U 43 501 5 9 S S 25 S /U I o 4 K iy 46 RS (19 8 X5 87 1
F JEBR KT 55 T b /N R S — O TE AR AT T, M DORIEGE P AKAE DS, PR K5 e R Y
T PEAE 9 oS K R KAt 2, TR0 7K T S5 R B DS A S A R KT o i 88 RS 5K DL A
NEACTEVR. SR, BT 250 b2 R BEKEEF . PRk FE %L (SPD. ZUm N D& fahr, A




DL EEHE RN 7 R F Ik R B DRI, 76 SEBRVP U oh o 2% K ST 59 o 3 T s
PRI M4 (TS%EEE) (R R A iR 2529,

P —— ¢ BEPHT e

| |
! [WAkocRte | [ LEFH | | AKRDARE | | BATE |
[ I I ] |
| v |
| | SR SRS | !
| v [
! | REXH KT KSR AT | |
I | I
| v v v !
! FRYS T AR RIAPFRT AR | |
! et i 2 LRl ,
CTTTTTTTTT T A ‘
pmmmmmmm o { HH% P — ,
|
l | RUATRS TR 6 | |
| [ '
! L v v v :
V[ ek ][ kmk | [ sk wrk i
|
: Ok = L ap, = Worme Coman{FoF)  Cummin( Vet b C=F min(l KJ-F‘}]:
: |
| |

| I ST T 5K UM 577 |

I

T3 7K Bk 4% AR i |

Bl W = BAAL A |
o= || K PR fifs 2 RS K X o :

I

I

I

o3 45 SN K it 6 B KT-FOK ik
: - BIRSHT
R

B 1w B s
Fig. 1 Research flowchart
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Fig.2 Schematic diagram of river channel water reserve scale for coping with extreme drought

3.4 HIRIKAEE IR
o T4 R 7, A AR DR R AR A % 7 T 2 pR R A i SR A R — T 54 A b R K B AR A7
g, B AR E ol KA & 8 T T B R Al CB1 3D, DU R oK & BB S vk F =X
Cq=V(min(Lg,Lp)) (6)

A, CoM FKZKJEHE R St 3 S (T3 m®), Ly, Lpd3 5l A R K RSB KA A — T FAE 3
IKERARAKAL,  VAAHRLKAL T 3R 2K K IR 3 B K AT TR

3.5 SMEIKGE IR
AN K fits 8 B AR TE ORI K IR X AR 22 a4 T, @ /KIEX LA S B AR, & T K TR
REfE LR /K & . AR & AT 50, AMRZK G 5 A = T2 AN R 25 m, — 2 /KR XORK B, RS2 KX



TR KR X AERIIE H S KA FIE T LS ALK E, REFF AR, KBRS IH/K TRERKXAZ
KX 7] 5 I 2R /s sams0n, (R A R B2 OK IXOR AR R R TR T, /K TRERRARIEAL K 2 HTFIHKT
FEMLKEES), RIARR T HARKR, B FRK TR ARSI miiKE, ZFBUME. EInsT
v =

Cy=min (V.(0).V ) 7

K, C NAMARIE &R, 75 mds Vi (O)IRKIRXCRIKON O W5, DL B2 S M 15 7 ST
SEIMEISNERE, 5wy Vg MR T RK TREKRE ) 5 H K EZ %, 75 m',

______ P i b ot W
FRHES Ep
FRRANE - = = = 4 o R
i » F Y
Bl = == = 4 e e
I.
Rk
18 i * & }
(rll 3]

fi L5k
NE B ¥

B3 MR K RO R T K I i 2 BB 7

Fig.3 Schematic diagram of groundwater water reserve scale for coping with extreme drought
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Table 2 River Channel reserve scale of cities in the mid-line water-receiving area
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