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Abstract: Geographical information systems (GIS) play important roles in many fields due to their powerful capabilities for spatial data querying

and analysis. However, traditional GIS application systems are often encumbered by complex operations. With the development of generative

large language model (LLM), their powerful logical reasoning capabilities have provided new approaches to solving complex tasks in the GIS

field. Based on LLM, we constructed a task orchestration framework to automatically generate and execute SQL statements in database, thereby

enabling the completion of complex GIS functions through natural language interaction. The functional test results of three typical examples

of spatial data query, statistics and analysis show that this system can efficiently complete various complex tasks related to spatial data, which

demonstrating a high level of intelligence.

Key words: GIS, LLM, intelligent agent, task flow

BEE (S B H AR GELE, WIEERS (GIS)
VER BB A A S H T R R 3, A R
PREEARI . I TR S AT R A 2 AR T . SR
155 GIS ZRGEAE 1T B2 42 = R A A R A o 1) Gt
Feng, BRI TN S R, AR A BRI F
R(LLM) SEAS IR KA A AR5 T PRAG A4 B RE
TSRS T 3 B Rl R SR
IR, LLM AN REFRfR N A SRS h A
FITE XORFR, T HEAARSRZEHEIERE T, Rl
F& GPT-3"H1 GPT-4" 45 BB i 18 R iR iy & e o
AutoGPT® | BabyAGI“FI AgentGPT"45: 22/~ REIAHE LR
ESCEL T E AT 5 PSRRI T, B A0S
T AV TF R S5 IR 55 o GIS 45 380 AS W ) PN T %8 fig
(AD) #EF7HbERZS (BB SE 5 0, TR T LA BE 4 #T
H A A BTN AR AAZ O [ B 45U ——CeoAl, H

B A B 285 A A R H AL BREORMGE GIS H]
FURS: , (BRZECUAEEBAEVIP IR RN, =
B TARMIA R, To 3K ss i . BRI, AR
WA TR AR &, BT React+FastAPLHI 5 i 77
BIK, B —ANJET LLM A9 GIS 25 (Al Ba & BE 40 Mr
R, i HARTE S E R 5 A5 s A A5k
GaxiIs

1 Rfrit

1.1 RERH

RGEI LIM M EZ AR, I TR
A PITE 4455, LI GISEL YRR, REGER
B ER)Z . SIEEMREE, HhsIEEE R
eIk 55 Ab FRAZ Oy, ST B3 T R) A Qwen—Plus
FMERY, SE AR R R TR A HA RS RR . Tk



. 58 . w32 % i 45 &

F24 5% 1M

17, ICIC R AR Re AR, S8 AT P B A SR
HIE4, ASERIEITSQLIB R, Bl bl
o RGERF HTTP i 2k % H235 5K Fil Web Socket &
MR S T, TR B RE F L
R A€ TER T S T
1.2 BAESL

F G H PostgreSQLIPWE Sy OC 3 45 i e A7t o<
R o A Naginx KU1 R Bl e A Sy i 28 b BT 98
W, B GEAR OGC Y FL A I IR 55, 1E i E R A .
KA PSS UE RGN HRCR , ACH@E T —&
s & S RIREEIE, BEBELSHT
FHRCISHEE . i, k. WA HMCERAE . B
UNT R AC el

Hllnadr B2 BB 2o T
1. 5 name, R
village o population 12 (%%, AT
. s name, &
road_centerline 5 road_type 2361 (GRR . EEE)
VAS
park 1] name,type 25 AP

(#Fk. KAL)

1.3 Ihfigikil

RGBT A ARTE T 28 B0 7 258 B GIS 4
s R A . IR TSRO TR, R PR
. RiE. S THERAEMERAREEG. =0
i TP TR, PO A, ks
(SRS IR R =Y SN =R 6 U W] SR A €722 W B e
28| B s (0 B e M T e, R B
PRAG R AT FLAE . 28 VB S0 MPHE 25 45 PostGIS 28
] 73 BT eRECAT AR DG H A, SE B R E 2 &
3T

2 RGFARSEM

FRGERH BIS TF R i 7 B 2RH - iR
JH TypeSeript FF R TE T, T React HEARHEA T 0T i #4
MZEH s JEd R H Python FFRIE T, T FastAPIHESE
SERLT EZ A% LI D TE &, SEIAGE L B SRR
A H I SE A 2R GISTHRE . R A m LA 1.

WAERGERE ZAT55 ., REEA FHER—EAL 5
FEOmHEHESE , KB me i) o3 o M R T B 2 5K
R e RS, feidie. BFEIERIUT
Bl 13 E— BRI, WA AP AR BUEL
W ARSI TR B SRS, R
PRr b 55 755K, TER BRI b RS N B 2 A AT
3, TEATEISNER . A E R RR AT 55 7 R BOT AT
AR B9AT 8l , AT SE B0 R 0E HA Y 14T 55 A 3 A
prompt &4 FH P 1] LLM 4 A/ B 2RGSO, 4648
A e R SCE B A AT sl i prompt f#R
SEERAS F AT S5 BORE Al ik s il

ARG NFRE R BRI T S PAT IR FEAR [, R
W WA TAT 3 81 e Hh 9 4% T4 7 3l BRI AT 58 ke e Y g
RIS Hbr. AR BRI NI A — RS IE 5%
ar, HTBECYATTR R T s FS, IFRIE 2y 5
RO R AT B A T HAT . BATEER (ImIHET) ¥
PORAFIAE T —UATSIIEE T, [R) BEpRAS IE sie A
HATE TS . TEIAER, BEERITEIRT N2
FRPATE R . ALK (KWhCe) st s 8
REME T BabiRE o 8%, SRS A,
T — 588 TARG, A RGeS 155, BA
B RIGERATY R, 5182 RRENZL, 1
FEF P BB ) A 55 B T NG B B g 4 i 34>
Wy, BRSO AR, T R ERZE AR
AT (F2).

JH P R 5 SRS AT
JHP I
< _SQLi%/nJiﬁ*z

_fﬁ.—‘»ar”é‘ st

2.1 P RpEAG

R R BT A B [ SRTE T SCAS A IBGE SOy
fiE, ST RO, IR B AR A
5 BA TS . 2 F TR AN Kt
PE BAT T B A B RN, WS Ie
ALY 55 32, A — B Wi B RAT 4 A [ 5
A1 FRGUE F P A TRl REES ) RS B AR A, JURE
R TS 8 2 R S BT AT 55 AT B, A TR
A RS BAT MY o IR BRI S5 AR TR B, A
B R SCA T EhREe, TR P DR



%24 5% 140 Y

. MARIBESHEY GIS RGBT AL S IT R LIZKITSSRIM - 59 .

2.2 HHHEFHMT T

ZRREMMTES E ae, W R P SR T S 2R
AR . RGO B R . B R 45 43
BT SQLIEAJ A B AN SQLAE R $0H 145 155 M b 3r (4 7
3, AR, A TE A EREGEE, B
RIS
221 REMIE

SEAR I NAZERL, %R GAE A R SQLIE R H
ik LLM 5857 1 i 8ca e rh R &5 (5 2 . i f LLM
REVERR I B 254, BRGS0 T B I
MBS T4, RS . RFBRER n 556
R — 3 A prompt fE 5245 LLM . i Bhsi# K 118 L
PRf#ERE ST, LLM 7800 PR RGN ES, SRl e -
[P T 0 B A DG 3R B X B, W JE & SQLE A i
B A B S, PRI (R B 2R 2.

R4 KB
1 Route
2 Village

length, geom

population, geom

Fon Region geom

A1 Z Ge ki B EcHe 2 vh b b S ) R B B,
B SS R IAR, JFZ i R A, X AL
AR Tz WA TR, Rl A 2T
DRACERAT P51, YR T R G0 B Bk A5 S w1
BURINIXTRE T7, AR T R (S
222 SQLIEA & A HAT

1) SQLiBEAA . Text—to-SQL & —I¥ [ SR ik
H R, SQL A HIE R I ER™, 4R 32 3%
ARAEF TR 2 Kk, AT R hrEHdE
o WA HNARESGEFGERS, R LLM B84
FARIE 5 A0 SQLIE A YRR C 8 M i . 4R 1M,
HT T Y AR ] B Ak BRI A% 4 (Y AR DG SQL 58
BINZRE D, ez RIS AR, S BUE R
SQL Z ) sl A5 i BE AN L AN 5% . Bk, 7
prompt HVAF X AR AR A | JLAT TR B AR U A
SRR R TR, PTG LLM AR s SR

FESEBRMN R I, B AR 22 B Aphn it A
FRE B2 25 LT {5 BB SQL AT 4 RAFAE R IR 22
T SO M AR BREE A — N IE B RIS AR R
FFHEAT U BUE T . Few—Shot J7 i 7E prompt HITA
D RO S | Al RS | SRR R R AT 5
A7 T A TOL AR A, AT AR BB ER B 25 R, AR
GeAE J LTS A AR BR I Hhoin AT AR G SQL A i i

RGN, DA R AR AR BAR KT . Iesh, H
JIRLEES I 2 (1A e A ) ] AR A 4%, il LLMAR
XE—A A BER 0T P T 0 SQLIE M), JEL A1 S —
MU prompt F R, BRI AR 0] 43l Sl — FR A1
[AIREFFARUGIEA TR A, DA TH LM 725 22 HE R4 T 55 I
RIS, RGETE prompt HUS I “step by step” 4
g1, i LLM DURZERE 0 )7 sCHR A 52 2% [n) 538 40 5K
fift, WS T AR SQLIB AR TE . prompt 4%
Pl AR FRoR B L3R 3

AR D 9’8 Jiihes
spatial_ref HbFRAB R 2R AR
schema RLERIE B S5 A T SQLIEA)
question JH P ) AR 1) F A= B SQLiE’/”_J
N7rows YH FoL kR £
Sql_l’liSlOIy *}L//ijgi E«Eﬂ:é é[ HY 5QL-I'III /E.lﬁkfj‘%b:{n S

Z7% , EHESQLIEY)

2) SQLiIBAIPAT . B XT prompt #1745 4 1L L
JA, LLM AR SQLIE R T REAF7ER iR . RGLIETT
TAN SR A E AL . SQLPI TR IR, R
S IC TR S BIPE BUCIZIR A Tk, FE6k
1E sql_history H, 4 Ji5 2% SQL 1 41 4= iy $2 4t 5 5t 1
fbo WA, RGANE T ARSI TS, If
WE R TR, A KB TR BN AT AR L
T, REUKEEG A HNRGE, AU n g
Rl ZG P, B WP T g ) R SR BURH L 1) ik e
Tt

R R S AR B, U — A g 0 )
rahsise, AstiR B R P R B E RS Geo]SON R
WERYZS [ 5 . A A as R s g, ARG
i 32F Web Socket i 45 [H] 45 41 4 1 25 iy vy, [7] B3
HTTP i =55 M P s CEmE FEoR; &R
A a5, R Gu D 2 R 45 R P 4 s % I A
SR — B i 5 B, At HTTP 9 =X A% a5 61
Fo AT RGN AR, Ao x 23 (a1 5k
GRS TIN5 | TR N N s S 2RI N

1) ZS [ Ar i

MRRZEH 1. ADREZHHEM 245, A0
b A RSQLIBRIM AR K . O/ village (F
FE); QADRERFHES; Oz ranked—villages (Iifs
B s @HUE—2%8 . %W 08 T 5 B2 W)
R BRAT I, TN PE Rz (g, R e (S 2 TR 7
AR i SQLIBA] A A A vl 1, LLM K%
AN SRIFEEN T AR . O FRE R R TR



- 60 - #4352 % 9] 15 & %24 55 1 A
FPHEST, M B — > ranked _villages I i 355 @ A M park_roads, {HIZAT5515 2 E5 52 T A 528 A ZE 1)

RIS FER IR R AR — St . AR EXRAN, A
M5 699, RUE MR KRB, (2 LLM {7542 fif
step by step I 7 204y i ELBK , BT RIF i th 21
R, NI 7R AME 55 T T

MAZ B 2. AP I R R R & 207

A SQL B A L FE R+ ORRHE A village (K
) A AL E IR PR R Z A PR QO
villages—pairs (Ififf %) ; Q& FFHS]; @y
villages—pairs (Ififf32); QWS —48d4. Z&if)E
THR—ERE A, TR EZ B R A TERS
FERYJE MR, TSR FER A AL E, FIH] PostGIS
FEALAY ST Distance PREL, 1M S Z M HIE S, 155
AR B A 28 5 PR A0 B 2 Bkt P e i
TP S, B — A B AR IR 8 el A FE T 5
RN AR AR R, BERS 4 582.95 m (&13).

______

ERen

2) ARG

MRAZEB 3. EBEA TLRNEAY, RpRp IS 7Y Y 18 3%
KERZDV? £ SQLIEA MR N O
road—centerline (i FH43R) ; QMG ILMI{E EIHA
K QM road-lengths (IfiF3) 5 @F FEGHE S
RIGETHC . ZZE 0 e T AN 25 M ST 55, 20K
REMUBER AR RI A B, A BRHEMR T A28
EFKA B . EE RS AR RN IR K T
BOtBEAURKE, B KGR, A5 IE S
FATER KT K500, mAa ] ILE 4,

WBANARE, SHRZ) T I road_type a total_length 8
asy character varying (20) & ' double precision

EFiE 234445,
RTFE
b
FEDER 0 456744.712177434
BEAR

3) A s

A ZE B 4. 20 b 7 55 A B BEAEMPBL 7 A= B SQL
BRI R R . DEET road—centerline (GH % H14k3%)
Mpark (AR, WIAASCHINCRTIEERE; O
Ji park—roads ( It 22) ;s @Geo]SON e, ZAT 55
M Z RG2S A, 3L PostGIS Y ST Intersets bR
BN T8 B R AN B P2 AT SCHR I B Bl P

TERHROE, FEACKEE BEAE A B A1) 23 TR R AR

MG 5 20 el 7 35 ) R AE MR L7 AH A2
BT, B IBNARRIE . A2 SQL IR A AT
2k KT road—centerline (B FEHLEF) Hl park
(AR, MBS HIP R IEIE B, I H8E
B ; ORI park—roads (IFHFEE); BGeo]SON 5 .
ZEMXS prompt HEAT TR, SR IERE M E R EIR
XTECIE Sa. Sh AT, 81 PostGIS B ST _Intersection PR
B, LR FERR A AT 5 20 Bl AH A2 110 3 [ 4T
LB Bl N R IR T B

/ ﬁ
2 R /

a ME 4 b IG5

A IR IR ZE R 0T A, %R GRS A i)
VLI 23R A AR 3 b 7 T A R B T R AT
K-, AALREHERRERAAE P 1 HARIBE S 184, 68
£ PostGIS 11 45 i 25 [ B3 4 Ak 2 e 45 @Lpiﬁ
FRAE BOE A B SQLIG R FF4A T, FE4riER] T HAE AT 4%

PR T R B

b
=
b
B

- SR

32.:. ib

AR T R T LLM 1Y GIS 23 [al B 2 BB 4 B
GBI . REGCRA TR AR FE, it A

SRAE 5 38 1Y 7 2Q 58 B T %l 55 B0 1) 45 2 A [ 45
W,W%T%%GBE%M%Wﬁﬁﬁ%ﬁﬁﬁ #i
JE& T LLM 7E GIS S0 g SE PR FH o ARSCIET AL £
[ BL EM v N T P U R 514 €7 TN W 2 W ot v
DRZE A 8 A PR, o T R Ge 0 ad R PR Fn
WPk, R R R e KT, SHARER GISEIAR
RRPEAE T B A 1] o SR, 1% R 50 2K
TAHRETHA, HEGES RS FMER AR, K
KT G| A ZBS LLM R EE BEAR , St 1 b &
LHIIRE

SE

[1]  KaplanJ,McCandlish S,Henighan T,et al. Scaling Laws for
Neural Language Models[A]. arXiv,2020



%24 5% 140 Y

. MARIBESHEY GIS RGBT AL S IT R LIZKITSSRIM - 61 -

(2]

(6]

(8]

(9]

[12]

[13]

[14]

Vaswani A, Shazeer N, Parmar N, et al. Attention Is All You
Need[A]. arXiv,2017

Brown T B, Mann B, Ryder N, et al. Language Models Are
Few-shot Learners[A]. arXiv,2020

OpenAl, Achiam J, Adler S, et al. GPT-4 Technical Report[A].
arXiv,2024

Richards T B. Auto-GPT: An Autonomous GPT-experiment
[EB/OL]. (2023-03-30) [2024-05-10]. https://github. com/
DataBassGit/Auto-GPT

Nakajima Y. BabyAGI: Task Planning as a Method for
Developing Autonomous Agents[EB/OL]. (2023-08-23)[2024-
05-10]. https://github. com/yoheinakajima/babyagi
Reworkd N. AgentGPT: Autonomous I in Your Browser[EB/
OL]. (2023-08-09)[2024-05-10]. https://github. com/reworkd/
AgentGPT

Zhang Y, He Z, Li J, et al. MapGPT: An Autonomous
Framework for Mapping by Integrating Large Language
Model and Cartographic Tools[J]. Cartography and Geo-
graphic Information Science,2024,51(6):717-743

Li Z,Ning H. Autonomous GIS: The Next-generation Al-

Study: Java Island, Indonesia) [J]. ISPRS International
Journal of Geo-information,2021,10(4):259
RIT, B E A H DA SETHIFNONESF T F
H ol Wt IR TR R pk3E AR A ) [T). 3R T R RAT
%.,2021,28(5):84-92

Xing W, Zhou C, Li J, et al. Suitability Evaluation of Tea
Cultivation Using Machine Learning Technique at Town
and Village Scales[J]. Agronomy,2022,12(9):2 010

R I, RE Fk 8 R 3k Aakiiid m i
W64 i R AT ST[T]. HoskAs B 52 5240, 2024,26(2):318-331
A, KA FRBE LR T RF S 69 IR R & ik
& TN R[] ST K A KA SR, 2021,
44(4):17-25

H4, R Mk, T XGBoost H ke A X A K
FRIFIE TR T A T[T, HIRAS B AR AR, 2024,
26(2):303-317

Jordan M I, Mitchell T M. Machine Learning: Trends,
Perspectives, and Prospects[J]. Science, 2015, 349(6 245):
255-260

Zhang C,Ma Y. Ensemble Machine Learning: Methods and
Applications[M]. Springer,2012

B AEE A8, 5. R T Rt AdaBoost 894 W3R IR 5 ik
BER[I]. A EAUR A 5 84 ,2023,40(10):212-221

Chen T, Guestrin C. Xgboost: A Scalable Tree Boosting

[10]

(1]

[12]

[13]

[14]

[15]

[13]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

arxiv.org/abs/2305.06453v4

VoPham T, Hart J E, Laden F, et al. Emerging Trends in
Geospatial Artificial Intelligence (geoAl): Potential Appli-
cations for Environmental Epidemiology[J]. Environmental
Health,2018,17:40

Zhao B. Humanistic GIS: Toward a Research Agenda[J].
Annals of the American Association of Geographers,2022,
112(6):1 576-1 592

&Il AT WebGIS #9224 M A5 & & 22 R st 5 5%
D). iy TR 52,2024

Zhong V,Xiong C,Socher R. Seq2SQL: Generating Structured
Queries from Natural Language Using Reinforcement
Learning[A]. arXiv,2017

Srivastava A, Rastogi A,Rao A, et al. Beyond the Imitation
Game: Quantifying and Extrapolating the Capabilities of
Language Models[A]. arXiv,2023

Wei J, Wang X, Schuurmans D, et al. Chain-of-Thought
Prompting Elicits Reasoning in Large Language Models
[EB/OL]. (2022-01-28)[2024-01-01]. https://arxiv. org/abs/
2201. 11903v6

System[C]// Proceedings of the 22nd ACM Sigkdd Interna-
tional Conference on Knowledge Discovery and Data Mining,
2016

Ke G,Meng Q,Finley T,et al. Lightgbm: A Highly Efficient
Gradient Boosting Decision Tree[J]. Advances in Neural
Information Processing Systems,2017,30:36-48

Joachims T. Making Large-scale SVM Learning Practical[R].
Technical Report, 1998

IR, R RA, FAEE. RIE AYURHR R E R oA
FAER o B &[T, ®BA52,2017,37(6):895-903

B M, X FRALRR 5. G AbIR IR A RSRE TR TR
WU BITE R ET]. FRAS,2011,33(9):1 788-1 798
B RAM DG AR R R R S S e B & AT
% [D]. B4 B IR LK 52,2013

Li X, Wu K, Hao S, et al. Mapping Cropland Suitability in
China Using Optimized MaxEnt Model[J]. Field Crops
Research,2023(302):109 064

Yang S, Wang H, Tong J, et al. Impacts of Environment and
Human Activity on Grid-scale Land Cropping Suitability
and Optimization of Planting Structure, Measured Based
on the MaxEnt Model[J]. Science of the Total Environ-
ment,2022(836):155 356

Yu X, Tao X, Liao J, et al. Predicting Potential Cultivation
Region and Paddy Area for Ratoon Rice Production in
China Using Maxent Model[J]. Field Crops Research, 2022
(275):108 372



