Open Journal of Natural Science H#AFR}%2, 2024, 12(6), 1283-1291 Hans X
Published Online November 2024 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ins.2024.126139

ETGISHERIEE—FER
SIERXIBAE

>t
Kol
-
i

W ZRIEIT R 2 B R 2 2 e, SRRV W /R

ks H i 20244F9 H20H s FHHB: 2024/F11A7H; KA HB: 20244F11H15H

HE

RERBRE-MEELFEY, HEESREME—HAERE ZME, SRARLMEXRUAEILX &R
K, TORAILAETES WOV &R, S EETH S BEERFRE~EPHEEN, BEETY
HEEEE T ERRKTF . 27, RS E RE KT8 E, SCIREHE™ B AR RR H 1 .
PLGISEE AR A RRIBAREB AN K EMHER AR 1R, XIREWF=H PR, FH T REWH=H
RIE, TG T S35 7= (E % Y 7 R 2= 3CA8E F Map GISER 45 BB RTT 48 1 38 — BB A b AT SR X IR A R
TR BEFRT T XRERIP, WRTHRIEIRIE G MapGISEFAEIR] 2 H K E MRS M
WX, MEBRAEEXBRNRL B, REEREERMHR-

KA
SEXEHE], F—FBEH, MapGIS, KEHHE

Regional Planning of Soybean
Planting Climate in the First
Accumulated Temperature
Zone of Heilongjiang
Province Based on GIS

Xue Wu

College of Geographical Science, Harbin Normal University, Harbin Heilongjiang

Received: Sep. 20%", 2024; accepted: Nov. 7, 2024; published: Nov. 15%", 2024

WESIH: RE. T GIS MEITA H — R KEMEA XM B2R%, 2024, 12(6): 1283-1291.
DOI: 10.12677/0jns.2024.126139


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2024.126139
https://doi.org/10.12677/ojns.2024.126139
https://www.hanspub.org/

HO

iy

Abstract

Soybean is an important economic crop in China. Soybean has been widely planted in China since
ancient times. In the contemporary period, soybean planting areas in North China account for the
largest proportion, while Heilongjiang Province accounts for the largest proportion of output value
in North China. China’s current total output ranks fourth in the world’s soybean output, but there is
a situation where the average acre output value is far below the international level. At present, how
to increase the average output value of soybeans per acre and realize the increase of soybean pro-
duction has become a problem to be solved. The modern science and technology represented by GIS
technology provides scientific guidance for soybean cultivation, has a positive impact on soybean
production increase, and is beneficial to the development of soybean production increase, thereby
solving the problem of low average output value. This paper uses MapGIS software to carry out cli-
mate regional planning for the first accumulated temperature zone in Heilongjiang Province. Dur-
ing the implementation process, a regional background analysis was carried out. The relevant cli-
matic and meteorological data were combined with MapGIS software to achieve the division of soy-
bean planting adaptable areas and less suitable planting areas. The ultimate goal is to improve soy-
bean output value and quality.
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RGP EITH, 2R RE S8 SRS Es. (B NENMHFRRTIE, FEEILT
ANBE T R IR A LT R EN . R E O BRI, SO R — RGO E[1]. B
AR B v K P R P L O T — TR [ S ARt 15 5 e, A P AR S R A 2 i ke
R [ — ARG 244

RN RE AR GMERE, HrrEEe b REL BN A2+, HAKREH 5
I 7r 2N — B UK B i T HAR R A, (EOL A RAF AR 5 L. 3 10 SRR IT A K&
S L B B R PR R K G I TR [2]. R P ISR R T KE AR H AR, X
SEILR e E R G W P ME A R R, 0 v A I R A o B 2 L [3]

Ayt — D iR B KE 6, 5T GIS HAN BB TR BEAT 2 — Bl s K E A DX s
i/ MAPGIS i R TR, 4GSR AE, MBI —BUR o RS X i aT Rl ), 2
X% R PRV K S 8 b B R v A e A I 4]

TN K EE H A KK R 25— BUR N X, AR ST O I3, 25 5%
AT AR AR I Rl SRS K A DX AT B AN B 2 RSO, AR RE P K iR, R
SEGE AT RS Dy X R OU L, 6 RO H AR R SR R AT X O )
fESAAEAT . IS B AR GE(CIS) A2 FLAR AR AE SR XA T T A AR AL 3, A At B B R 4
(GIS)REA R R TR B R KA ERIASE A B REX K EAMEEEAT R 248 T, A0 BT A 26— BUE
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KGR IX I BT AR, BEAT R B BB ETT A = AN IE B R SRR A DX, BEAT 0K 2 i ek 2
REFE I A e NE L, AR TR BN SR SG N R4 BRAS H RN, 3 REXT AR SR AR T A L EAT
T, MR AR SRR & AR, B PR m KT R B, ARSNGB
S — R K SR X SRR B FE T 7T, AU SEBLER e 48 3 vy K ST 2B AR A

2. #IRE
2.1. WX

WFE X EBALF A /RIEE . FF5FM/R. KRS R ARSI FBEX T B RS N4,
FRAER A IR SR (1 5 e R 25 2 H R L B UK S S AR S R R [5], 6 DI AR B AL A 33 AT I B 0
XIR AN E R AFAEREL, BHESI. A E 7 ORI [6] BRRTTAR 5 — FRUE AT FTide 1) A X 4k fr h 22
R ) AAER R (R 2).

Table 1. Geographical information of five regions in the first accumulated temperature zone of Heilongjiang Province

=1 BRIEAE—FREFTIAREMERES

X A B SR biaZid

M IR BT e 53,100 km? 127 m
KR PRV VG R 21,219 km? 146 m
F IR IR BRILAE VG R A BT SR 42,286 km? 149 m
RT HPHI T ZR B 6 7139 km? 111m
R FA T Ji 3 4332 km? 198 m

Table 2. Climatic factors of five regions in the first accumulated temperature zone of Heilongjiang Province
#2 BRIAEHNETEARBSEESR

Hu X AfEEE HFReemAGE EEEARE e EAGE SRR FEHENE FErREK

M IRV AR 12°C/1°C 27°C/18°C 11°C/OC  —10°C/-20°C 1490 h 554 mm
KIK AN 12°C/1C 27°CN8C 10°C/AC  -10C/-19C 1470 h 522 mm
FFHMIK HEWER 12°CI0T 27°C/18°C 10°C/0C  -10°C/-21C 1419 h 475 mm
RT KEiPEZERK 13C/C 26°C/16°C 13°C/1C  -5°C/-16°C 1408 h 611 mm
R FEHE A 12°C/0°C 27°CN7°C 11°C/0°C  -10°C/-22°C 1467 h 524 mm

2.2. WHEHKIR

AT UK B 2R A B (W e 2z, ARSI e P R B P R A BT R B A, N
ENNAEM, SERMRRETTAE KRB AR ME S, )5 BAH MapGIS K9 Hiff4f & MRt o i %
¥, B Rl SR . GRS R . RIRTT . AR iT . HARTIX 5 MR EL SR . ARTHR
LA - A BRI, e FPR R T, BEAT AT RO 7].

FRRAE B IEILA SR G Wl B BB X TNl 20138 4R 2 2017 SERX AR KR &, FIHE
985 DA S >10°C HLETH SHAR TR A SCA EE S N MapGIS K9 v, Bl e sl i v #6 B Be i Ak .

2.3. ZAE
Kl or i 5 M E b sz “BUR” CHMEBRE” PR L 3 TR, FERGUE 5 AR
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B FN RGO R B . 2GR EMH R RS TEMA PR “BEREME” TE, DUARE “H
|7 “HMBREE” | “PEW” i%mum%gwﬁﬁ:wﬂ%wﬁmaa@o FIRBAR R “H 287 THK
IR 0 NERE X, —HBOEE X EEX,

i “E 27 THN “BR” aﬁﬁTE PRAE, RN KX —EYR EIREY), TERER HRIR

NABEE K R, FrOE X SR fE i, # 1d-"C & 2400 d-C i BRI A IE B IX (E 1), 2200d-C
%2600 d-°C Ji A —BE B X (E 2), KT 2600 d-C i Fl i B X (R1E 3);

BT KGR E0EY, WA T ZE OGRS s, A “H 0287 TR “ HIsRE” #TH
7, BUE 1 wim? 2 195 wim? J B A AN TE B X (E 1), 195 w/m? %2 200 w/m? 4 fid B X (R {HE 2),
200 w/m? L) b3 E X (R AH 3);

REAKKE IR PRK ) R B8, BB R S SR 50 5 T #67K 600 w3 1000 v, EFR 2
fEH “E 7 THEX “BFWE” HT7ESZE, K Lmm 2 35 mm AANEE X (HE 1), 35mm % 40 mm
o B X (BRAE 2), 40 mm & 53 mm i B X (AE 3).

wJE R MRS T A, h U\J:#/I\E PRI E R BT AN, S AR 4 (A
EHERX). 5(EERX). 6 (BEHEX)HE

=ERWE RN (A 1)%[1(17%1 2))5)?T

pli 3 1277 RTHEDER
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Figure 1. Schematic diagram of reclassification process 1
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Figure 2. Schematic diagram of reclassification process 2
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3. MIRER
3.1 EmERTLEESH

3.1.1. [FEEERKEBT
WY RIET « TR /R« KR KT HER T P4 K BN (R 3)FR; M /RIET . FFFFmA AR T
KR BT ERTHERKERES A 3)Fn.

Table 3. 2013~2017 annual precipitation
= 3.2013~2017 [FEEMEKE

[X 5/ 7] 2013 4 2014 4 2015 4 2016 4 2017 4
WA IRV 618.13 mm 432.36 mm 440.01 mm 569.24 mm 491.18 mm
KR 608.06 mm 432.43 mm 440.24 mm 352.27 mm 300.08 mm
F IR IR 529.42 mm 441.27 mm 462.41 mm 567.18 mm 369.05 mm
KT 685.33 mm 508.39 mm 663.37 mm 721.16 mm 640.34 mm
=3/ 552.25 mm 448.28 mm 468.61 mm 610.33 mm 398.38 mm
—a— R — — - FFFMIK PN/

740mm K ceaee BERT BT R

690mm — o RN CERND

640mm

590mm

540mm

490mm

440mm

390mm

340mm

290mm

20134F 20144F 20154 20164F 20174F

Figure 3. The trend map of precipitation change in five regions from 2013 to 2017
[ 3.2013~2017 A A XFEKELELIEHE

HI7E 3 IAFERKE A 3 ORI KEREHE, AIH 1 2013 FN KX KERLZH—
4, HAp 2R T B K RN TR IX IR R R K, {0y 685.33 mm; 2017 404 T K X 48 F /K e b
f—4F, Horh 35 ua /)RR K BN TR X K S f/IMiE . #fi 7y 300.08 mm L+ 2013 44 2017 4
TLAER P AR /K B BRI, 0 TR DX B /K B AR AL AT a5 0 3 A (BT v ARV 7 2R 7 Tl S 2 2R T
TS LL), FIAE BAE T P TR KR P DUR T i oK Bk 2 BT S, H P KR # T e Ah Y
AR, BRAR T XA, AR D0 X IR K R R AE R B R TS, Bk B R BT RS,
HH SRR TR K & T RS o R, 2016 4 f 2017 4 ff/K &8 UK IX drb e 1

312 FEBHREETL
M JRIETT . FFFFIA/RT KR Ry BEARMFH P H RGREAE (R 4)FTm; BE/RIET
FEFMR M KRR Ry RN NEH PR e 4)FR.

DOI: 10.12677/0jns.2024.126139 1287 HREL


https://doi.org/10.12677/ojns.2024.126139

HO

iy

Table 4. 2013~2017 average monthly sunshine intensity in five regions over the years
7 4.2013~2017 AAXIGAEAFHAREE

X 358/ ] 2013 4F 2014 4F 2015 4F 2016 4E 2017 4F
WA IR IR 182.97 w/im? 195.96 w/m? 189.10 w/m? 191.09 w/m? 193.79 w/m?
KR 191.27 w/m? 204.80 w/m? 200.29 w/m? 199.93 w/m? 206.43 w/m?
FE 55 IR 191.07 w/m? 206.24 w/m? 199.93 w/m? 198.67 w/m? 207.51 w/m?
KT 186.41 w/m? 193.07 w/m? 192.89 w/m? 188.77 w/m? 192.71 wim?
HR 187.84 w/m? 202.09 w/m? 195.60 w/m? 194.52 wim? 202.27 wim?
210w/m® —a— R —e— FFMK T
: KR KT
205w | e /
200w/m?
195w | -
r /, /
190w/m? |
: o
185w |
180w/m? L
20124F 20134F 20144F 20154 20164F 20174 20184F

Figure 4. 2013~2017 trend chart of monthly average sunshine intensity in five major regions
over the years
[ 4.2013~2017 ARXEHFR FHHRRELHESE

HI7E 4 JO4E A T2 HIREREE K& 4 TR DX p A A 13 H ISR B ARt 3 I T 3 oK X s R
AP HIEGRE — B2 ETHE%, 2013 S8 TUR I 3724 B IR R R fR (R eg, o 3 25 H R 5
B/AME G /R TT FIRGREEE, B A 182.97 wim?; 2017 42y TR IX I 545 b A ~F- 2 H HE i i fe v )
., o 7 H R R R AR R T H SRR, Hfi 0y 207.51 wim?, & # 2013 4% 2017 LR
P A1 ¥y F B o S8 GRS, g TR DX g 6 1 2 R i P2 R AT 55 0 2 B (1 P ORI 1 R R i
INFRIAR T T BB AR AR K A 2K T (T A 4 ) 45 1 DDA AR 7 i P A H R R i S e O B 18, TR R
WRZ, KRIKTH 55555 MR A 12 H GR35 40 A L e, HLrp 3 5 R T 12 ) iR R 3
JIEREES SN

3.1.3. HEEHRBETHL

MERVETT . FFFa /R KR Ry RN PGSR EUE R 5)FR; MRRIET . 5755
MR KR R AR PR K S SR IR AR A 3 an (] 5) B .

e 5 PIE>10°CIE AR M 4] 5 TR XK 4E>10 CIE s AR AR (a4 I, A& ALK X R
THESIARAL T 3000 d-CAFLATR, HEMRK—0 2017 4F, JESIFIREUE R 2424.12d-C; HpN
X 3G S AR AR AL T 3000 d-C/KFBA L, HMG/RIE=10CiE s fR i e, B & T H AP X8, Hoigm
[1—4Fh 2015 4F, 1B ALRAUE Y 3309.40 d-C; 1E#E 2013 4F & 2017 4F FL4F K Jy 47 2 AR Bk 4,
XoF ALK DX 385 A3 A AR AT R S T A A, PP AR e T XA IR KT B B R R IR, IR T RIX
3o Hh K PR T DX ek PR R K P 3G I 3 e, M RVERRIRLE R ek B 5, B AR T SRR S AR A K X AR

DOI: 10.12677/0jns.2024.126139 1288 HREL


https://doi.org/10.12677/ojns.2024.126139

HO
IRy

IR R R

Table 5. Accumulated temperature >10°C over the years from 2013 to 2017
= 5.2013~2017 [HE>10CFRIR

[X d2R\F ] 2013 4 2014 4 2015 4 2016 4 2017 4
WA IR R 3235.40 d-°C 3235.50 d-C 3309.40 d-°C 3246.30d-C 3202.53d-C
KPR 3104.50 d-C 3197.90d-C 3107.70 d-C 3315.65d-C 3192.13d-C
FFFIEIR 3086.73d-C 3163.30 d-C 3119.80d-C 3310.60 d-°C 3192.24 d-C
KT 2471.85d-C 2484.40 d-°C 2554.40 d-°C 2479.70 d-C 242412 d-°C
EEIR 3197.61d-C 3260.33d-C 3184.82d-C 3208.01d-C 3221.63d-C
210w/m?* ¢ —a— WRET —e— FFMRT
F e KR Ryw 2
205w/im® TN #
200w f
195w f
190w/ |
185wie |
180w/m?
20124 20134 20144 20154 20164F 20174F 20184F

Figure 5. Trend diagram of accumulated active temperature >10°C in five major regions over
the years in 2013~2017
5.2013~2017 ARXEAHF>10CEHFUIRL WL E

32 B IHFE—FREFTATEEEMERESEER
] MapGIS K9 M, A& 5EMIET GIS K IpVLAE o — UG KSR S F Xk, Hopiry
B — AR A K SRR B A RN (] 6) T o

U EATBOWS A TSR

Figure 6. The distribution map of soybean planting suitability in the
first accumulated temperature zone of Heilongjiang Province
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6 BpITAEH— R KM EE RS METRE R, EXTRXEX ST, RrhBERA
{26 >10°CIEBIARIRAE FLIX S e i,  HIRBR AR AS, 2013 4F % 2017 4 FLAE-F34 H IR G8 A5 4 190.77
wim? 3 RGN AAE EIX s RS GHER T AURFM: 210°CHESIRIREE, 2400 < T < 2600 #4H &)
SRN—HIEEX: RALHEFKAT: =10°CHENFE S, T>2600, HFFMR/ART KK MI/RET
A HBRE S, K, REKMFFMRB/ART . KR B/RETRIZ RIEE X .

4, 4Eip

FELFTRIRTE A, FATTERE 7 AT GIS MIRETL A 4 — BUE M K G U X R, R gl
AT TR R TR, BAEREKE. H ISR AE BN a2 % . i MapGIS #i
s BATABCEE R T X A X R 7, B TR GRS SN X, X IR R T AR O
WETFCRRCR B SRR, (HBAAAE RT3 — DU =] .

B, SETAMBTAALL, FAVEBIRGCEM AL AT T RSN T, SR AR SRR R
ZYEFL VPG L8] REZ AT TAREN I EEA TR EEAS 7 — @R, B Z 0 B 28 RS HOIR
MNERT[9]. AWFFCIEIE X ARG FERTAT H BESR BE AT E8 G M, 7SR BT S N e 10T ) X3 R P4
DR PR PR R AL AT SR A AR

Fx, BTIRIE 2 T MapGIS BIEADIRE, 1A 78 T S 48 AR R A TAE A 5| NE = 20 GIS
TRAMTE. fln, BT EE G 2 oG r AbLas 2 ST BOR, A REEE A se i SR Sl #4737
PP e IXABURT SR i X 3800 73 ARSI L, S RE A LR 45 SR S L I PR AN R, 3 R A R A 26 A T
(e 5 oK

BeAh, FATEERS], ST AR LML, R4 CAKGEHME R —[10]. Bk, RREBEFEE)
TIRERL IR, BETLHERIE, LSEIIRTRAZ (b R PR e S A B . 3X— H AR A UK
HEB XA AR EAL . REAAE, oSt X A SR FE SR Ot 1 T i S A 250

X et , FATHIWE A DO XS I TAFRIES:, X HA R Z AR B B AT T2
ARRIIBETEH, BERGIR AR R TARAZ M A A2, ST D vHER AN Bl 28 U0 DX AT Sl
RIAT A KGRI RS R o XABOGRXS FATT LN EL AR T, SR i Al 4R Rt S fr
INER-S P

SE
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