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Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038, China;?2. Department of Water
Conservancy and Hydropower Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A risk assessment system of water-food system in the Beijing-Tianjin-Hebei region was constructed. Considering
the factor of agricultural water footprint, risk assessment of the water food system in the Beijing Tianjin Hebei region from
2000 to 2020 in three time periods was performed. The results showed that the overall water-food system in the Beijing-
Tianjin-Hebei region faced a risk of damage from 2000 to 2020, indicating that the system would be at risk and cause
significant damage. Cities such as Handan, Zhangjiakou, and Shijiazhuang in Hebei Province had the highest systemic
risk, while Beijing had the lowest. In terms of time variation, most areas in the Beijing-Tianjin-Hebei region during the
research period were classified as level III risk, with four areas of level IV risk in the first period (2000-2006) , two areas
in the second period (2007-2013), and O in the third period (2014-2020). The system stability has improved over time.
In terms of spatial changes, the area with the highest risk in the first two periods was Zhangjiakou, and in the third period
was Handan. The regions with the least risk in the three periods are Xingtai, Beijing, and Tangshan. In terms of the
contribution of risk indicators, the main factors causing risk of the system from 2000 to 2020 were water shortage rate of
agricultural irrigation, and the main factors bearing risk were the degree of water-saving irrigation, the construction status of
agricultural irrigation facilities, and the rate of local water resources meeting demand.
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Fig.1 Water-food system risk generation process

- 50 -



G AR A 4 . SRR, K- B RGN
5 11 338 1o 15 G PR 2R R IR DR 2% ) AR EL AR T4
FSG o AEES LT 1T, KB W) 2R e ) e it A 25 K
RO A B BE 25 A R, LR W) AR 7 X 2K B
U LA 15 B W5 T, B 7K i R e R R K R s
PeshPERE AL FHIK AEIK FHBRIK ) 22 45 AN - i 72 2
X R G i A L AT KR 3 M B K I8 Bl Pk
FAE s e s V7 22 58 AU it e XA 25 (22957 AR
BEEERIEE I E R, TR R R '
PR AN 2 PRAR IR AFT5 10 o AEZRIS T 1, K- )
R GRS HAT— 5 BRI XU BE 7, A48 A B oK Bt
DRI AF AR B0 Al Az 77 15 3 oM 18 s
TR T BRI 7K it A5 , L B T X ¢ K kK A
FHOTR T TR 2 BE T o

ST LA K- R G A R, R A
HEFUR-BY RGN bR R 01E 2 R
FAPRITEITILANT < D, S 7K IH 9K 2 i i i
IRAEFE IR L IAF R B 5 D, T 7 HE T8 A 1o b
ORGSR ARR A L Dy Ak 5K COD ik
FEBR R 5 D, o KK A 72 K L T Fre L 22 HE 5 Ds S K
TR (ELZ L 5 Dg o B T R E R FE K T e (L 2 L
Dy A TH B 5K Rl B R AR Z L ; Dy AR AR W)
SERAR I AR B L1 5 Do Sy A AR W) 32 0 i 7=
d R EE; Dy B 2 RAR T 95% AR R
Fs Dy, Al 32 9 R o5 A =B HLA9] 5 D, K B
W R P B D Jhg 1 7K R i AR o B e T R
Al B BRI Z D,

KRR C, { 3
3 F KRR D,

sk B,

K B cz{

. ek e D
. K B cs{
Wesh B,

UK S C—A oK B B D,
TUERIK-E

N Wl

g gV I R D

BYIASTRE Dy

PR B, Co— A UK B IR BUR D,
KA Dy,
IE AR BE Cy {ﬁ’iﬂl@%ﬂﬁf Dy,

HREE B,

A FEWE VM BOIRDL Dy
IV VAT L E 7K o K

RN C o d LB D6
Ak AIE Dy,
B2 mEHEMXKEYREKEITFGEERER
Fig.2 Risk assessment index system for water-food

system in Beijing-Tianjin-Hebei region
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Table 1 Risk levels of Beijing-Tianjin-Hebei water-food system
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Table 2 Weight of water-food system risk assessment index
HbIX D, D, Dy D, Ds Dyg
Jbm 0.0961 0.1417 0.1073 0.0630 0.0744 0.1088
K 0.0926 0.1076 0.1384 0.0331 0.0528 0.1005
Wik 0.1018 0.1210 0.0743 0.0494 0.0668 0.1198
HiIX D; Dy Dy Dy Dy, Dy,
Jbat 0.0613 0.0493 0.0589 0.0556 0.0598 0.0349
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Wit 0.0627 0.0806 0.0741 0.0402 0.0538 0.0462
Hb X Dy Dy, Dys Dy Dy,
JbE 0.0277 0.0307 0.0297 0.0006 0.0001
KA 0.0164 0.0375 0.0252 0.0147 0.0173
WL 0.0347 0.0349 0.0390 0.0006 0.0001
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Table 3 Weight of vulnerability risk assessment index

HbIX Dy Dy Dy Dy,

Jb 0.0839 0.3366 0.4559 0.1236
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Table 4 Calculated values of risk factors in different periods in Beijing-Tianjin-Hebei region
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Fig.3 Spatial distribution of water-food system risk index in different periods in Beijing-Tianjin-Hebei region
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Fig.4 Risk contribution rate of water-food system factors

in Beijing-Tianjin-Hebei region from 2000 to 2020
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Table 5 Change of risk contribution rates of factors in different periods in Beijing-Tianjin-Hebei region
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