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Abstract

According to the daily rainfall and evaporation data of different stations in Zhangjiakou (Zhangbei,
Weixian, Zhangjiakou, Huailai) provided by the China Meteorological Data Network from 2017 to
2019, the results show that the rainfall process in Zhangjiakou regions mainly occurs in July and
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August, while the evaporation process is mainly concentrated in April and June. Summer precipi-
tation is the greatest, winter precipitation is the smallest, spring evaporation is greatest, and win-
ter evaporation is minimal. The evaporation in all seasons is greater than the rainfall, and the
spring evaporation in each region is significantly greater than the rainfall. The difference between
the average annual rainfall and evaporation is negative, of which the difference between WeiXian
is the smallest, and the annual average difference between Zhangbei, Zhangjiakou and Huailai sta-
tions is unchanged.
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1. 5|8

KA K Gt B R R 28 AR AN FE R SEBUKRAEIA, KB _E—4E N PR 24 60%3H #6175
RO M NATH AT B SRR . R e BRAR IR AT, WEAUAS R X P i 5 28 R R
AARFAE XS R AR AT A R S, X B K 5 28 KR AR R AR AL BN [ P9 Ah Ak 22 22 3 (R T 7 34
B

PR SERE[1FI AT Mann-Kendall #6567 73 H1 3 WESI T 50 a 1032 H f i i1 2l AN K 45K
SCRERE, A5 T RS TR T R T AR R AR, R KRR BTSRRI, KR [2]5F
MRYE TR 1 17 40 4 Bk B AR IE D InBL /R BERBETIIN 2012 4 FK AR, IRZEMN 5%, 45 REGH. K
FEUREE[3 IR 1992~2019 - KF MR BN AL E TR, RALIE@A %, #H307i%, Mann-Kendall
RIS, TR T B R A AR R AR Y . SRR, BB I 8] AR 0 F Y A
BRENPRAERERD, KETEFNEE ETHEY. TR [4)6 5 KT IR B2 5
o, GERFYIBEN IR T ZAEAE 8~10 H, MAKEREZEEDT 5~7 H. £ &[S0 THER
Bir 51 FENEMER RN, LA TRERZH. FRRE0RIZ&MIEL S, 204,
Mann-Kendall AR I t K505 7%, ok X O B K AR AL, R ITK 5 0 X K & I B
EIriEass, HAGUWERERRZML. EEEFERK D H AR KR 2Z5E T B
T EASAL I FEAR R R

AL G IR AR 2017~2019 FHIRERT R 8RR IEMR RES, 1 HLFRiZib
AU R 9 R AT TR SRS -

2. BiEEH*
2.1. Xt

KF M T HRL 113°50~116°30", b4 39°30'~42°10", HFBI LB, Habiba v LS,
S PUACH X 1) O, SERERTEE VRIEE S AR AT 36,357 P Tk, TEE 6 X 10
B, kKO g KRR, R0, SRR OHE TR [7], KEREAEE, FKE
B, AEREKESN 330~450 Z2K[8],
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2.2. BUERIERSE

AR S T AE 7K SO TR R R AR B R A IR T TR S T 4 NS TR R R (T
Jt 13933 m, EFE 909.5 m, K511 724.2 m, $K 536.8 m)fE 2017~2019 4E 3 X H AW &, & A EAM
ARSI HAT AR T IR TRV VPR BRI [9], B ERAR I 3 AR5k 5K T AN [A] 1 X AN [+
WHRIO AP W R AR &, ENHEFYBFENE. ZREAEWESELRENEME, FFHEWNE.
AR, BHENE 14,

Table 1. Distribution of monthly average rainfall (mm) in different regions of Zhangjiakou from 2017 to 2019
= 1. 3KZRO 2017~2019 FAEMX A F P& 2 (mm) 5

i s 13 24 34 483 SH e6eH 7H 8H 9H 10H 1H 12H
KL 4.3 5.6 7.3 298 448 511 1261 885 483 275 5.7 1.6
& 2.7 2.6 7.1 354 442 383 1115  86.5 34.1 432 2.6 1.3
kFE O 1.2 4.8 5.3 24.9 47.0 59.9 124.0  75.6 79.2 31.1 9.1 1.2
oK 1.0 2.8 53 26.1 443 56.2 120.0 912 46.2 36.4 5.7 0.9
Table 2. Distribution of monthly average evaporation (mm) in different regions of Zhangjiakou from 2017 to 2019
% 2. 3RO 2017~2019 FARREMXE A FH7E % & (mm) 537
R 1A 21 33 43 sH  e6HA 71H 8H 9H 10H 1A 121
skdb 405 51.0 1324 2126 2674 1661 1267 1240 1002 1063  76.1 484
RiE 23.1 41.0 104.2 158.6 1334 1554 1227 1174  94.6 61.2 48.2 29.2
KEIO 546 65.1 141.5 2207 156.0 171.1 1345 1532 1246  78.0 76.1 59.9
PRk 63.3 75.1 150.2 2244 1545 171.8 1250 1312 119.1 78.4 84.7 69.4
Table 3. Distribution of seasonal average rainfall R, evaporation E and their difference R-E (mm) in different regions of Zhang-
jiakou from 2017 to 2019
= 3. 3KEKO 2017~2019 EREMRMET FIYENE R, R4 2 E REEE REmmAH
Uk 1, HEG~5 H) HZ6~8 H) KZFO9~11 1) K12 A~XF 2 A)
R E R-E R E R-E R E R-E R E R-E
kb 819 6124 -530.5 2657 4168 -151.1 81.6 2825 -2009 115 139.9  -1284
B 86.7 3962 -309.5 2363 3955 -1592 799 2039 -—124 6.5 933 —86.8
KK 772 5181 —440.9 259.6 4589 —1993 1194 2787 -1593 7.2 179.6  -1724
PRk 75.7 529.1 —453.4 2674 4279 -160.5 882 2822 —19%4 4.8 207.8 —203
Table 4. Distribution of average annual rainfall, evaporation and difference (mm) in different regions of Zhangjiakou from 2017
;24?1;&%:1 2017~2019 FAEIMXNFFIERE. RLEREEE (M)
gy S K E PSR KB EE
kb 440.8 1451.6 —-1010.8
i B 409.5 1089.0 —679.5
AR 463.3 14353 -972.0
Mok 436.1 1447.0 —1010.9
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3. ZRE S
3.1. FREXABERESELESHIMESH

2017~2019 £E7k 5 DR R 7 BEK B A Btk in ] 1, skdb, mEL, 5K, PRRIUA sk i 5k %
BB H A AR A R, BRIk K CIShAE 9 A BT — N, e S RMEHHIE 7 A,
B/MEHIUZE 1 AR 12 H, JUTBA PR R AN R H X R R 1) e i A0 2 00 2 A A AN 50188 PR RS 1
FRK EEEFAE 7~8 H, X2 MAKSBENEKRICH 214.6 mm, 198 mm, 199.6 mm, 211.2 mm, %3l
LA BRI 48.7%, 48.4%, 43.1%, 48.4%. TMiskZEKITHAFMIX 1 F. 2 AA 12 A4 rE N EAH
MBSl X 3 A H BN E R SRR 1%~3%. B 2RI A ) B F45
HARKFH[10].
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Figure 1. Variation of monthly average precipitation

1. Ak e N

2017~2019 Fik K OARM X ) AP 2k &8 2, skdt, B8, kKO, MRNA S fx
KAE A AR AR AL, BROKAL AR R B R KM BIE 5 A Lidh, Heshi bz R EHZEE 4 H
UriEE T ROR, 1 AN, mskdl, BEE, SKE O, ORI A T AR B R EEAE ZIO A AR
o BRUBEFEERLE 4~6 H, 70 HEFEKEN 44.5%, 41.1%, 38.1%, 38%. 1 l. 2. 11,
12 AMZA RSN N, X 44 A AR SR SEPRZEKERN 15%A 0. WNAFEENEMEKRE
MZEMEKRE, WA SEFABRRKEHRKTHNE, BRiklbE 5 ANZEER KRS, HRMIXIHE 4 Al
i K2 H
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Figure 2. Variation of monthly average evaporation
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3.2. FREXFVMERESEXESHIHESH

2017~2019 5k K ORI X I Z5 T2 RN &2 a0 1 3, BKENSET MR LS. B2
FEKEROR, FERTETE 230~270 mm, 2 HERIN 60%, XZRKED, I GEBEKR 1.5%E 4, K
WEEKEZRAKN, BRI & L ES PR 25%5h, HAub b 52 ERE R 18%4 A .
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Figure 3. Variation of seasonal average precipitation

E 3. FRHEKETN

2017~2019 FFFKK AR X F 1 M 28 R A 5] 4. W LLE Y, Zii TR B 2 7 1
PRk RN, & ZREIFIZE R B ZAE 200~600 mm 2], ZAKRBIEHEFILE THRK, XFRD. &
Hoop A 72 AR LERE R R, sk IEFEFH AR ERA, HENFRALEL/NT HAA =X,
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Figure 4. Variation of seasonal average evaporation

4. FPHRLETW

K3 KB E A AR AR B R B2 R-E (AR B SRR B 2 RIVE, B, WEKZE
{ELRE SON R RIFH /K BERER 1], ZEE O B2t Ul T4, 28 o LT R4 AR R . [ 5 08 2017~2019
FEIRF AR R E SALERNFEIEZEE, AFWAUED, WNMBXEFHINER R, H
TR IERIZEEIE R T 530.5 mm; HFZEHRRRKE I, E199.3 mm; KA PIZER L /N R
5, f/MEDN 124 mm A186.8 mmoe MIMXKFE, SRILBFMWZEZMEAR, RAPFEED: HENEFEE
e/ KK OKEERERA N TR H M WRAFEE M=K, BARE, ZESNTIE, W
5K K O DA X R AT A DK SRR, Rl R ET, A5 BT R HARRDL

3.3. FRMXEERESELXESHIHED

2017~2019 ik K DAL X (5 T2 B AR ] 6, BRI X 2 R A K, SRR W R
440 mm 247, HAPEFEUEE TR BN, EoN 409.5 mm; MiKFE AuHE RSN ERK, A5
463.3 mm, —HMAEAK. B 7 REKXOAFMXE PR LEE, TUES, FPHERERN S AhX ZE
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FARIRIIE[12]. Hhkdbi s, 53] 1451.6 mm, [ S04 P2 BAXNECN, E 1089 mm. A
AFMX RO M R 8 kG, HAREERZERES/D, kib, KEXH, MHR=Auia
MAEZEMZEA R, B EIKBEIEA AR A = XK. W E SR KENEEAOV SRS
A2 7 1000 mm, FHIFKFK LA FRMXEKEIRFIHED, KEERZ, HERBRTHEERKE, JEil
Tl B4 $i It o

HFR-E
l 2 -151.391
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Figure 5. Variation of difference between average precipitation and evaporation in different regions in four seasons
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Figure 6. Variation of annual average precipitation
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Figure 7. Variation of annual average evaporation
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Figure 8. Variation of annual average evaporation and rainfall difference in different regions

E 8. REHXHEFIR L BRETEEESE
4. &g

1) WA IR B AR A S AR E, B e R 2R AAE 7~8 [, MRS R B AP T 4~6 o
AP A R B 2R Y], Al R AR TR, BRokdb 5 A EE RSN, H
ARIXILE 4 H MBS K ZEE.

2) WEFIE TR BN KBS ARE, SMEREEHME, FFEKRR, LFEKRD,
HEHRMFEFEKEEZRAR. MBEKEEEFEE T HEKR, £FR/D. NEWEMZLEZERE, FF
FAMX A EYE T R, R ZEERD.

3) W TRIBEN BN R BRLRE, MWEMMIKX ZR AR, FEIERNELE 440 mm L4,
Hrh R R T RN R, KR DT EIEN R R K. TR KRN b X 27 AR
. skt s, TR B AP R B BN . AN [FI DX R AP 2 28 5 AN = (R
K B ERAD, kAL, KR O, MOR=A A FEEEHEAR. FNESEKENZEY
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